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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  flie  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  artidM  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerieal 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
oeen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  para^'aph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  point  wnere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  '*  Introduction  and  Index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
ber of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  ''Introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report,  the  Tariff  Conunission  had  the 
services  of  Paul  M.  Tyler,  of  the  metals  division,  and  Dr.  Grinnell 
Jones,  C,  R.  DeLong,  and  Sidney  D.  Kirkpatrick,  of  the  chemical 
division,  of  the  Commission's  staff,  and  of  others. 
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PIGMENTS,  PAINTS,  AND  VARNISHES. 

BARYTES  ANP  BLANC  FIXE. 
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SATIN  WHITE  AND  PRECIPITATED  CALCIUM  SULPHATE. 

(Paragraphs  54  and  74,  Act  of  1913.) 

Gbnesal  Inform ation. 
desoription  and  useb. 

Tarif  act  of  191 S. — ^Paragraph  51. — ''*  "^  "  satin  white,  or 
artificial  sulphate  of  lime,  20  per  centum  ad  valorem.' ' 

Paragraph  74. — '**  *  *  pearl  hardening  for  paper  makers'  use; 
*    *    *     10  per  cei^tum  ad  valorem." 

Satin  wkUe  is  a  gelatinous  aluminxun  hydroxide  mixed  with  calcium 
sulphate  and  contaiixs  some  free  lime.  It  is  made  by  precipitating  a 
fairly  strong  aluminum  sulphate  solution  with  an  excess  of  lime.  It  is. 
used  chiefly  in  coating  or  glaring  paper. 

Pearl  hardening  is  the  trade  name  used  to  designate  an  artificial 
crystallized  calcium  sulphate  containing  water  of  hydration.  It  is 
produced  by  adding  sulphuric  acid  to  a  solution  of  calcium  chloride, 
the  calcium  sulphate  formed  crystallizes  from  the  solution  with  two 
molecules  of  water.  This  product  is  sold  under  the  trade  name  given 
above  for  use  as  a  filler  in  the  manufacture  of  paper. 

Precipitated  calcium  sulp?i<ite  is  calcium  sulpnate  obtained  bv  pre- 
cipitation from  a  solution  of  calcium  chloride  by  means  of  Glauber 
salts  (sodium  sulphate).  It  is  obtained  as  a  by-product  of  many 
chemical  processes  and  may  be  obtained  in  large  quantities  at  a  fairly 
low  price.  The  commercial  product  is  usually  dr}'  and  does  not  con- 
tain any  water  of  hydration  as  does  pearl  hardening.  In  addition  to 
being  used  in  the  manufacture  of  paper,  it  is  used  also  as  an  inert 
pigment  or  filler  in  the  manufacture  of  paints  and  for  other  purposes. 

Satin  white  and  artificial  sulphate  oi  lime  are  used  synonjrmously 
in  paragraph  51.  While  as  a  matter  of  fact  they  are  distinct  articles 
of  commerce,  artificial  sulphate  of  lime  is  used  for  the  same  purpose 
as  satin  white.  Precipitated  calcium  sulphate  is  also  used  as  land 
plaster,  as  a  corrective  for  certain  soils  which  are  lacking  in  calcium. 

]X)MSSTIG  PRODUCTION. 

Figures  for  the  domestic  production  of  these  commodities  are  not 
available.  It  is  believed,  however,  that  the  domestic  production  is 
sufficient  to  meet  all  domestic  requirements.  The  imports  are  com- 
paratively small.  Calcium  sulphate,  which  is  also  the  basis  of  pearl 
hardening,  may  be  obtained,  as  a  by-product  of  many  chemical 
processes,  in  the  United  States  at  a  relatively  low  cost.  Almninum 
and  lime,  the  necessary  materials  for  the  manufacture  of  satin  white, 
are  available  in  this  country  in  large  quantities. 
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TARIFF  INFORMATION  SURVEYS. 


IMPORTS   INTO   THE  XTNITED  STATES. 

Imports  of  ''satin  white  or  artificial  sulphate  of  lime''  are  combined 
with  those  of  blanc  fixe,  or  artificial  barium  sulphate.  Pickrell  ^ 
shows  that  in  1914  the  imports  of  calcium  sulpha te,  pure  precipitated, 
amounted  to  75,473  pounds,  valued  at  $880,  all  of  whicn  came  from 
Germany.  Imports  of  pearl  hardening  have  been  small;  the  maxi- 
mum prewar  import  was  valued  at  $9,680  in  1911.  Since  then  they 
have  shown  a  gradual  decline  to  as  low  as  $30  in  1918. 

PRICES. 

Domestic  prices  are  not  available  in  trade  journals  on  these  com- 
modities. 

TARIFF   HISTORY   AND   CONSIDERATIONS. 

A  provision  for  '^satin  white,  or  artificial  sulphate  of  lime,"  has 
appealed  on  the  dutiable  list  of  all  tariff  acts  from  1894  to  1913, 
inclusive.  The  duty  was  25  per  cent  ad  valorem  in  the  act  oi  1894, 
i  cent  per  pound  in  the  acts  of  1897  and  1909,  and  20  per  cent  ad 
valorem  in  the  act  of  1913.  In  the  act  of  1897  a  provision  for  *  *pearl 
hardening  for  paper  makers'  use''  was  inserted  and  has  appeared  in 
all  subsequent  tariff  acts.  The  duty  on  this  commodity  was  20  per 
cent  ad  valorem  in  the  acts  of  1897  and  1909,  and  was  reduced  to 
10  per  cent  ad  valorem  in  the  act  of  1913. 

In  a  decision  (T.  D.  17505)  under  the  act  of  1894,  pearl  hardening 
was  declared  dutiable  as  artificial  sulphate  of  lime.  In  another 
decision  (T.  D.  19581)  under  the  act  of  1897  artificial  sulphate  of 
lime,  which  was  imported  and  invoiced  as  pearl  hardening,  was 
assessed  for  duty  as  artificial  sulphate  of  lime  under  paragraph  46, 
but  under  protest  by  the  importer  was  declared  dutiable  as  pearl 
hardening  for  paper  makers'  use  under  paragraph  91. 

As  all  of  these  commodities — satin  white,  pearl  hardening,  and 
artificial  calcium  sulphate — are  somewhat  similar  in  composition 
and  are  used  for  the  same  purpose,  they  might  well  be  included  in 
one  paragraph.  As  previously  pointed  out,  satin  white  and  artificial 
sulpnate  of  lime  are  used  synonymously  in  paragraph  51;  the  con- 
junction *^or"  should  be  changed  to  ^^and".  Precipitated  calcium 
sulphate  is  a  better  description  than  artificial  sulphate  of  lime. 
^Tearl  hardening  for  paper  makers'  use"  is  artificial  calcium  sul- 
phate, although  natural  calcium  sulphate  (<"ypsum)  mav  be  used 
for  this  piu^pose,  but  the  artificial  is  preferred.  Pearl  hardening, 
the  artificial  product,  is  provided  for  under  paragraph  51  by  the 
words  ^ ^artificial  sulphate  of  lime."  If  it  should  be  the  natural 
product,  it  is  provided  for  by  the  provision  for  *  ^plaster  rock  or 
gypsum"  which  precedes  it  in  paragraph  74.  It  would  be  well  to 
include  pearl  hardening  in  the  description  of  precipitated  calcium 
sulphate.  Satin  white,  precipitated  calcium  sulphate,  and  pearl 
hardening  are  not  related  to  the  other  products  of  paragraph  51  and 
might  well  be  included  in  a  separate  paragraph  as  follows: 

^ 'Satin  white  and  precipitated  calcium  sulphate  including  pearl 
hardening  (rate)." 

1  Pickrell,  Dr.  E.  R.    "Chemical  and  Allied  Substances  m  the  United  States,"  Department  of  Com- 
merce, Miscellaneous  Series  No.  82. 
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Pearl  hardening^Jor  paper  nuLkers'  use — Imports  Jot  conaumptioii— Revenue, 


Fiscal  year. 


1906. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


20  per  cent. 

do..... 

do 

do 

do 

do 

do 

10  per  cent. 

do 

do 

do 

do 

do 


Quantity. 


Value. 


15,452 

7,942 

5,821 

9,680 

6,679 

8,612 

1,711 

3,583 

3,609 

593 

183 

30 

420 


Duty 
collected. 

Value  per 

unit  of 
quantity. 

<1,090 
1,588 
1  164 
1,936 
1,335 
1,722 
342 
358 

360 

59 

18 

3 

42 



Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
30.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


Satin  white  and  artificial  calcium  sulphate — Rales  oj  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
aa  valorem. 

1894 

39 

46 
91 

44 
88 

51 

74 

*   *   ♦   and  satin  white,  or  artificial  sulphate  of  lime 

25  per  cent  ad  va* 

1897 

♦   ♦   *   ^nii  fffttin  w^it^.  nr  ai1;ifif^lAl  RnlphAtA  of  I^TPA 

lorem. 
h  cent  per  pound. 
20  per  cent  ad  ^a- 

*   *   ♦   pearl  hardening  lor  paper  makers'  use 

1909 

♦   *   *   and  satin  white,  or  artificial  sulphate  of  lime 

lorem. 
h  cent  per  poimd. 

*   *   *    pf^rl  h(irdft)ninpr  for  PftP«'  m^tfli's'  us^ 

20  per  cent  ad  va- 

1913 

*   ♦   ♦   and  satin  white,  or  artificial  sulphate  of  lime 

lorem. 

20  per  cent  ad  va- 
lorem. 

10  per  cent  ad  va- 

*   *   *   pearl  hardening  for  paper  makers' use;   *   *   ♦ 

lorem. 

FERROCYANTOE  BLUES. 

[Par.  52,  act  of  1913,  20  per  cent  ad  valorem.] 

Summary. 

Next  to  ultramarine,  the  ferrocyanide  blues  are  the  most  impor- 
tant blue  pigments.  They  are  also  blended  with  chrome  yellow  for 
the  manufacture  of  chrome  green,  which  is  the  most  used  ^een  pig- 
ment. Small  quantities  are  employed  to  tone  bone  black,  intensify- 
ing the  color. 

rrior  to  1914,  potassium  ferrocyanide  was  used  for  the  manufac- 
ture of  these  colors,  but  the  shortage  of  potash  which  followed  the 
cutting  off  of  German  supplies  resulted  in  the  substitution  of  sodium 
ferrocyanide.  The  cost  of  ferrocyanide  represents  nearly  two-thirds 
of  the  selling  price  of  the  finished  pigment.  Copperas  is  the  onlv 
other  raw  material.  The  manufacture  calls  for  extensive  tank 
equipment,  and  washing  and  filtering  are  slow  and  difficult.  The 
slowness  of  the  process  introduces  heavy  interest  charges  for  both 
plant  and  material.  Labor  does  not  constitute  a  very  great  per- 
centage of  the  final  cost.  The  industry  is  becoming  concentrated 
in  a  small  number  of  large  establishments,  since  the  manufacture 
can  not  be  conducted  profitably  in  small  color  works.  Nearly  95 
per  cent  of  the  1914  output  was  produced  in  10  establishments 
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located  in  or  near  New  York.  The  total  production  in  that  year  was^ 
nearly  one  and  one-quarter  million  pounds,  with  a  value  of  $387,077. 

Prussian  blue  is  manufactured  in  great  quantities  in  Germany, 
France,  and  England.  The  German  product  was  an  active  factor  in 
the  domestic  market  before  the  war.  Foreign  manufacturers  were 
at  a  considerable  advantage  as  regards  the  cost  of  their  raw  material; 
nearly  50  per  cent  of  the  domestic  supply  of  ferrocyanides  waa 
imported  into  the  United  States  in  the  years  just  preceding  the  war. 

imports  of  Prussian  blue  averaged  about  190,000  to  200,000  pounds- 
annually  prior  to  1913,  but  increased  considerably  under  the  act  of 
1913. 

Prussian  blue —Swumartf  table. 


Calendar  year. 

Domestic 
produc- 
tion. 

Imports 
for  con- 
sumption. 

■ 

Ratio  of 
imports 
to  pro- 
duction. 

1911 

Pounds. 

Pounds. 

167,002 

172,906 

221,827 

380,573 

409,543 

447,362 

23,892 

2,923 

16,055 

286,830 

Per  cent. 

1912 

1913 

1914 '... 

1,239,382 

30.79* 

1915 

1916 

1917 1 

1918 

1919 

1920 » 

Calendar  year. 

Value  (Im- 
ports for 
consump- 
tion.) 

Amount  of 
duty. 

Value 
per  unit. 

Equiva- 
lent ad 
valorem 
rate. 

1911 

$29,482.00 
31,229.00 
40,917.00 
73,077.00 

102,504.00 

281,850.00 

17,999.00 

3, 100. 00 

5,862.00 

118,046.00 

113,360.16 
13,832.40 
14,560.92 
14,615.40 
20,500.80 
56,366.40 

3,599.80 
620.00 

1,172.00 
23,609.00 

$0,177 
.180 
.184 
.192 
.250 
.628 
.752 
1.066 
.365 
.425 

Percent. 
45.3 

1912 

44.2 

1913 

35.  r 

1914  « 

20. 0- 

1915 « 

20.0 

1916 « 

20.0 

1917  « 

20.0 

1918  » 

20.0 

1919 » 

20.0 

1920 » 

20. 0 

I  Six  montlis  ending  June  30, 1020. 

>  Includes  only,  In  pulp,  dry  or  ground  in  or  mixed  with  oil  or  water. 

General  Information. 

paragraph  62,  tariff  act  of  1913. 

Blues,  such  as  Berlin,  Prussian,  Chinese,  and  all  others  containing^ 
ferrocyanide  of  iron,  in  pulp,  dry  or  ground  in  or  mixed  with  oil  or 
water,  20  per  cent  ad  valorem;     *    *    *. 


DESCRIPTION. 


Prussian  blue  or  Berlin  blue  is  the  ferrocyanide  of  iron  (ferri- 
ferrocyanide,  Fe4[Fe(CN)  Jg.  There  are  many  varieties  which  are  made 
by  slightly  different  processes  and  sold  under  the  names  Steel  blue^ 
Aiilori  blue,  Bronze  blue,  Antwerp  blue,  Chinese  blue,  Paris  blue,  etc. 
The  name  Berlin  blue,  formerly  used  in  commerce,  and  which  appears 
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in  the  tariff  law  and  in  the  classifications  of  the  Department  of  Com- 
merce, is  practically  obsolete  at  the  present  time.  Prussian  blue  is 
the  standard  blue  of  this  group.  Chinese,  Celestial,  and  Milori  blues 
are  of  somewhat  lighter  shades,  although  auite  similar  chemically. 
Bronze  blue  has  a  peculiar  metallic  sheen  or  luster  whereas  Steel  blue 
has  not.  All  the  above  are  made  from  a  soluble  ferrocyanide  and 
iron  salts. 

Toch  ^  bases  his  distinction  upon  the  availability  of  the  different 
blues  for  the  production  of  pale-blue  shades: 

Pnifisian  blue  *  ^  *  i8  like  a  mixture  of  indigo  and  black  in  its  dry  state,  and 
when  tinted  with  100  times  its  own  weight  of  zinc  oxide  the  shade  produced  is  a  muddy 
violet.  Chinese  blue,  when  treated  in  the  same  manner,  eives  a  purer  blue  which  has 
no  trace  of  violet  in  the  shade.  The  Steel  blue,  when  auuted  100  times,  gives  a  tur« 
quoise  shade. 

Soluble  Prussian  Hue  was  formerly  used  as  blue  ink  and  is  still  used 
in  many  kinds  of  laundry  bluins:,  etc.  It  is  also  employed  by  anat- 
omiste  lor  injecting  prepkrations  of  tissues,  veins,  an^  arteries.  The 
composition  is  ferrocyanide  of  iron  made  soluble  by  treatment  with 
concentrated  ferric  salts  or  by  dissolving  in  mineral  acids  and  pre- 
cipitatmg  again.  OxaUc  acid  is  also  used  in  the  process.  True  sol- 
uble blue  invariably  contains  potash,  the  dry  substance  (i.  e.  when 
dried  at  100°  C.)  correspond^  to  the  formula: 

2KFe***Fe***  (CN)e3iH20  (v.  Thorpe.  Dictionary  of  Applied 
Chemistry)  and  may  be  obtained  directly  by  the  incomplete  precipi- 
tation of  potassium  ferrocyanide  by  means  of  iron  salts. 

TurnhuWs  blue  has  the  same  composition  as  Prussian  blue  although 
it  is  made  by  precipitating  a  ferrous  salt  with  potassiiun  (sodium) 
ferricyanide,  K8Fe(CN)e,  instead  of  the  ferrocyamde,  K4Fe(CN)e.  It 
formerly  sold  at  a  higher  price  than  Prussian  blue.  But  it  is  really 
inferior  in  many  respects  to  Prussian  blue  and  has  practically  dis- 
appeared from  the  market. 

Antwerp  blue  is  a  mixtiu^e  of  iron  and  zinc  cyanogen  compounds. 
It  is  prepared  by  mixing  variable  quantities  of  iron  and  zinc  sulphates 
in  solution  and  precipitating  them  with  potassium  ferrocyanide. 

USES. 

Next  to  ultramarine,  the  ferrocyanide  blues  are  the  most  important 
blue  pigments  and  large  quantities  are  absorbed  in  the  maniLfactiu*e 
of  chrome  green.  Small  quantities  are  used  with  bone-black  to  pro- 
duce intensely  black  or  blue-black  shades. 

Prussian  blue  is  strictly  a  glaze  pigment  (i.  e.  semitransparent) , 
but  of  such  intensity  and  coloring  power  that,  in  a  concentrated  state, 
it  acts  as  a  covering  pigment.  It  fades  a  little  on  exposure  to  light 
but  regains  its  color  in  the  dark.*  It  mixes  well  with  oil,  but  unless 
it  has  oeen  thoroughly  washed  may  have  a  slight  yellowing  effect. 
It  is  not  largely  used  for  the  production  of  pale-blue  tints.  When 
mixed  with  white  lead,  Prussian  blue  changes  color  in  the  can,  be- 
coming a  pale  green.  Zinc  oxide  mixtures  have  the  same  action 
although  not  so  marked.  When  actually  applied  to  an  exterior  sur- 
face, however,  these  discolored  mixtures  regain  their  pristine  blue 
color.     Prussian  blue  can  not  be  mixed  with  any  substances  that  give 

1  Chemistry  and  Teohnology  of  Paints.    Van  Nostrand,  1916. 

*  Zen,  Btibenkamp,  and  Mayer.    Treatise  on  color  manufacture.    GrifBn  &  Co.|  1908. 
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aa  alkaline  reaction  without  suffering  a  change  in  shade.  It  is  de- 
stroyed by  strong  alkalies  and  acids  but  resists  weak  acids  and  acid 
fumes  in  the  air  very  well,  and  weak  alkalies  (e.  g.  soap)  have  a  com- 
paratively slow  action  on  it. 

SUBSTITUTES. 

Artificial  cobalt  blue  (a  form  of  ultramarine)  is  much  superior  to 
Prussian  blue  for  the  preparation  of  pale  tints  and  ultramarine  is  an 
almost  universal  substitute  in  many  of  the  deeper  shades  of  paints 
provided  resistance  to  acid  is  not  required.  Ultramarine  can  not  be 
used,  however,  in  the  preparation  of  chrome  green  which  is  a  mixture 
of  the  blue  pigment  with  yellow  lead  chromate  or  zinc  chromate. 
There  are  otner  minor  substitute  blue  colors  and  quite  a  group  of 
greens,  but  the  pi^ents  containing  ferrocyanide  of  iron  are  quite 
secure  in  their  special  fields  of  application.  They  are,  however,  fre- 
quently adulterated  with  various  substances.  Prussian  blue  has  even 
been  found  on.  the  market  that  contained  a  large  admixture  of  starch 
stained  blue  with  iodine.  Inert  fillers  and  extenders  are,  of  course, 
commonly  used  not  only  to  cheapen  the  cost  but  to  give  more  body. 
Occasionally  extraordinary  amounts  of  such  fillers  are  employed  and 
the  resultant  mixture  toned  up  with  coal-tar  colors. 

PRODUCTION. 

General, — No  statistics  of  the  world  production  of  ferrocyanide 
blues  have  been  found.  It  is,  however,  a  large  industry  in  Germany, 
France,  and  England.  The  domestic  output  in  1914  was  1,239,382 
pounds,  valued  at  $387,077. 

Raw  materials. — ^The  raw  materials  essential  to  the  making  of 
Prussian  blue  and  allied  colors  are  (1)  a  soluble  ferrocyanide  and  (2) 
an  iron  salt. 

Yellow  prussiate  of  potash  was  formerly  the  only  important  source 
of  ferrocyanide,  but  during  the  war  period  the  pride  of  all  potash  salts 
rose  to  such  levels  that  their  use  was  practically  prohibited  in  many 
industries.  It  was  therefore  necessary  to  use  the  sodium  salt  at  most 
Prussian  blue  works  in  the  United  States.  The  latter  salt,  however, 
is  not  so  well  adapted  to  the  preparation  of  the  soluble  blues.  Cal- 
cium ferrocyanide  recovered  at  gas  works  has  also  been  used  to  a 
limited  extent  for  the  making  of  Prussian  blue.* 

The  cheapest  iron  salt  is  copperas,  and  this  is  practically  the  only 
one  used  in  color  manufacture. 

Process  of  manufacture. — Prussian  blue  can  be  made  by  either  (1) 
the  direct  method  or  (2)  bv  indirect  methods.  The  former  is  merely 
the  precipitation  of  the  blue  product  by  the  addition  of  the  ferro- 
cyanide to  a  ferric  salt,  obtained  by  oxidation  of  a  solution  of  cop- 
peras, ferrous  sulphate,  or  by  dissolving  some  ferric  sulphate  or 
chloride  in  water.  The  latter  method,  however,  calls  for  the  use  of 
the  ferrous  salt  (copperas),  which  must  be  free  from  all  ferric  iron, 
resulting  in  the  precipitation  of  a  pure  white  product  (ferrous-ferro- 
cyanide),  which  is  oxidized  to  the  final  blue  product  by  suitable 
agencies. 

1  Since  copperas  could  not  be  used  with  a  llxne  salt  without  contaminatins  the  precipitate,  the  use  of 
calcium  ferrocytmide  frequently  calls  for  the  preparation  of  the  potash  salt  in  solution,  but  the  cost  of 
crystallization  is  avoided. 
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Only  a  few  Prussian  blues  are  made  by  the  direct  process  and  these 
are  much  inferior  in  brightness  to  those  made  by  the  indirect  method. 
The  shade  inclines  to  violet  when  in  the  wet  state,  and,  althoii^h  it 
changes  on  drying  to  a  very  full  dark  blue,  it  lacks  brightness.  Blues 
xaade  by  the  direct  process  are  generally  known  as  "neutral  blues" 
l^ecause  they  have  not  the  fine  metallic  luster  characteristic  of  pure 
Prussian  blues  made  by  the  indirect  process  and  which  is  demanded 
in  the  best  grades.  Hence,  in  spite  of  the  apparent  simplicity  of  the 
direct  process,  the  indirect  process  is  preferred  in  practice. 

The  first  operation  in  the  indirect  process  is  the  production  of 
ferrous  ferrocyanide  (Fe2Fe(CN)e).  If  this  intermediate  product  is 
oxidized  to  even  the  slightest  degree  until  after  it  has  been  washed  free 
from  excess  salts,  the  quality  of  the  final  blue  will  suflfer.  Extreme 
care  is  necessary,  therefore,  not  only  during  the  precipitation,  but  in 
the  preparation  of  the  precipitating  solutions.  The  water  employed 
for  maKin^  up  the  solutions  Xnust  be  reasonably  free  from  impurities 
and  must  be  boiled  in  order  to  expel  the  air  that  niay  be  dissolved  in 
it.  The  prussiate  and  the  copperas  solutions  are  made  up  in  separate 
tanks,  clarified,  and  then  run  at  a  nearly  boiling  temperature  into  a 
third  vat  which  is  equipped  with  a  mecnanical  stirring  device.  The 
copperas  solution  is  adaed  first.  When  all  the  iron  solution  is  in  the 
precipitation  vat  the  ferrocyanide  is  added  in  a  thin  stream.  Stirring 
IS  continued  throughout  the  precipitation  and  for  15  minutes  after  the 
Jast  of  the  prussiate  has  been  run  mto  the  vat.  The  final  temperature 
should  not  be  less  than  80 ^^  C.  and  is  preferably  higher  than  that. 
The  precipitate  is  washed  at  least  twice  by  decantation  with  hot  water, 
and,  up  to  this  stage  of  the  process,  must  be  perfectly  white  and  show 
no  signs  of  oxidation.  The  water,  even  during  the  washing,  and  set- 
tling (a  process  that  takes  from  two  to  four  days)  should  at  no  time 
xjoolbelow  GO''  or  70''  C. 

After  settling,  the  white  precipitate  must  be  formed  into  a  stiflF 
paste.  This  is  done  by  filtering  in  baskets  or  presses  or  by  evapora- 
tion. Evaporation  is  preferable,  although  of  course  more  expensive, 
since  it  lessens  the  risk  of  oxidation.  The  stiff  paste,  however 
formed,  is  now  ready  to  be  oxidized  to  Prussian  blue. 

The  method  of  oxidation  varies  according  to  the  oxidizing  agent 
used.  The  oldest  method  was  to  expose  the  material  to  the  air. 
Later  a  mixture  of  sulphuric  acid  and  nitric  acid  was  employed. 
Both  these  methods  have  been  practically  discontinued,  although 
the  latter  may  be  used  at  some  small  worKs.  Bleaching  powder  is 
now  the  commonest  oxidizing  agent,  but  chlorates,  nitrates,  and  even 
bichromates  are  occasionally  used.  The  blued  product  is  then 
washed,  filtered,  and  dried. 

Organization, — The    manufacture    of    this    extremely    important 

ffbup  of  colors  is  becoming  more  and  more  restricted  to  special 
lue  works  of  the  verv  largest  color  factories  on  accoimt  of  the  ex- 
tensive plant  required  ana  because  the  process  can  be  conducted 
profitably  only  on  a  large  scale.  Large  tanks  and  settling  apparatus 
are  required,  on  account  of  the  extreme  fineness  of  the  product,  which 
settles  very  slowly.  The  filtering  and  washing  operations  are  un- 
usually slow  and  very  troublesome.  Even  the  pressing  of  the  cake 
requires  more  care  than  does  the  same  operation  witn  other  pig- 
ments. All  these  factors  call  for  a  large  amount  of  space  and  a 
great  number  of  tanks  and  accessory  equipment  in  proportion  to 
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the  Yolume  of  the  product.  The  raw  materials,  at  least  the  prus- 
siate,  are  votj  expensive.  Because  of  the  slow  progress  of  the 
product  through  tne  plant,  the  interest  charges  on  material  in 
process  of  manufacture  form  a  fairly  large  item.  Considerable 
capital  is  necessary,  therefore,  not  only  for  original  plant  but  also 
for  working  capital. 

Localities  of  production  in  the  United  States. — ^The  census  reports 
15  estabUshments  for  the  manufactiire  of  Prussian  blue  in  1914. 
Six  of  these  establishments  were  in  New  York,  four  were  located  in 
New  Jersey  (most  of  them  near  New  York  City) ,  and  f oiu*  in  Illinois. 
The  location  of  the  other  establishment  is  not  specified.  The  es- 
tablishments located  in  the  State  of  New  York  furnished  71  per 
cent  of  the  value  of  the  total  domestic  output  in  that  year  and,  if 
the  factories  located  in  New  Jersey  are  also  assumed  to  he  in  the 
New  York  district,  nearly  95  per  cent  of  the  1914 'output  was  pro- 
duced in  the  vicinity  of  New  York. 

Domestic  production  and  consumption, — ^Prior  to  1914  the  domes- 
tic production  furnished  over  75  per  cent  of  the  total  consumption 
of  Prussian  blue  in  the  United  States. 

IMPORTS. 

Oenend, — ^Following  the  increase  in  the  duty  from  6  to  8  cents 
in  the  tariff  act  of  1897,  the  imports  decreased  steadily  from  over 
212,000  pounds  in  1897*  to  132,000  in  1903.  A  short  but  rapid  in- 
crease beginning  in  the  next  year  brought  the  imports  to  246,260 
Soimds  in  1906.^  After  this  record  importation  the  annual  imports 
uctuated  more  or  less,  but  ranged  generally  somewhat  more  than 
190,000  poimds  imtil  the  tariff  act  of  1913,  when  a  marked  increase 
is  noted.  The  imports  in  1915  were  the  largest  in  the  history  of  the 
industrv,  amoimting  to  547,229  pounds,  vdued  at  $112,904.  This 
value,  nowever,  was  greatly  exceeded  in  1917,  because  of  the  enor- 
mous increase  in  prices  of  this  product.  The  imports  in  that  year 
amoxmted  to  375,074  poimds,  with  a  value  of  $209,524. 

Countries . — ^The  coimtries  of  origin  of  the  imports  of  Prussian 
blue  are  not  given  in  Commerce  and  Navigation.  The  only  data  at 
present  available  are  for  the  year  1914.'  These  show  that  prior  to 
the  outbreak  of  the  war  Germany  furnished  practically  all  the  im- 
ported supply.  Only  very  small  amounts  were  imported  from 
England,  France,  Belgium,  and  Norway. 

Revenue, — ^The  maximum  revenue  collected  on  imports  of  ferro- 
cyianide  blues  was  $41,904.80.  This  amount  was  received  in  1917 
under  the  tariff  act  of  1913  (20  per  cent  ad  valorem  duty).  Pre- 
vious to  1915  the  largest  revenue  was  that  collected  in  1906,  under 
the  8-cent  duty  of  the  act  of  1897.  The  duties  collected  in  that 
year  amounted  to  $19,700,  but  the  average  revenue  under  the  8-cent 
duty  was  only  about  $15,000  annually. 

PRICES. 

There  is  little  difference  in  price  between  the  various  shades  of 
iron  blues.     The  prewar  average  of  these  grades  was  a  little  less 

1  The  references  under  this  topic  are  to  fiscal  vears. 

«  The  declaration  value  per  unit  of  quantity  for  that  year  was  only  $0,176,  as  compared  with  10.224  in 
1903  and  K;.32  in  1894.    In  1907  the  value  was  S0.205. 
'  Department  of  Commerce,  Miscellaneous  Series  No.  82. 
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than  30  cents  per  pound,  with  Prussian  selling  a  trifle  lower  than 
Chinese,  Milori,  etc.  Celestial  blue,  which  is  highly  adulterated, 
was  obtainable  at  around  5  cents.  The  war-time  fluctuations,  as 
shown  on  page  22,  followed  rather  closely  the  price  of  ferrocvanide. 
At  the  midyear,  1919,  the  prices  of  these  articles  stand  a  little  more 
than  double  prewar  levels,  all  the  iron  blues,  including  Prussian, 
being  quoted  at  60  and  70  cents.  Celestial  increased  200  per  cent 
and  more,  selling  at  12  and  25  cents  in  July,  1919. 

TARIFF  HISTORY. 

Prussian  blue  was  first  specifically  mentioned  in  the  tariflf  in  the 
act  of  1890,  which  providea  for  a  specific  duty  of  6  cents  per  poimd 
on*  this  commodity.  The  same  rate  was  continued  in  iWie  act  of 
1894.  In  1897  the  rate  was  increased  to  8  cents.  As  noted  above, 
thi&  increase  had  a  very  marked  effect  in  reducing  the  amoimt  of 
the  imports.  The  duty  on  ferrocyanide  blues  was  not  changed  in 
the  act  of  1909,  but  m  1913  these  blues,  in  conformity  with  the 
tariff  policy  with  respect  to  all  pigments,  were  placed  on  an  ad 
valorem  basis.  The  rate  of  20  per  cent  was  equivalent  to  a  reduc- 
tion of  more  than  50  per  cent  in  the  protection,  as  for  more  than  10 
years  the  declaration  values  of  the  imports  had  averaged  less  than 
20  cents  per  pound.  The  effect  on  the  quantities  imported  was 
almost  instantaneous.  The  effect,  however,  during  the  later  years 
of  the  war  period  was  to  largely  increase  the  protection  of  the 
domestic  manufacturer.  During  the  fiscal  year  1918  the  average 
duty  collected  was  12.6  cents  per  pound. 


& 

IE  COMPETITIVE   CONDITIONS. 


The  most  important  feature  of  the  competitive  condition  of  the 
domestic  Prussian-blue  industry  is  the  cost  and  availability  of  the 
prussiate  supply  necessary  to  the  manufacture.  It  takes  at  least 
120  pounds  of  yellow  prussiate  of  potash  to  make  100  pounds  of 
high-grade  Prussian  blue.  The  prewar  price  data  indicate  that  in 
the  United  States  the  price  of  Prussian  blue  was  from  50  to  75  per 
cent  higher  than  that  of  this  important  raw  material — a  not  very 
laree  margin.  Prior  to  the  war  the  potash  salt  was  used  almost 
exdusively  as  the  raw  material.  Since  the  United  States  was  de- 
pendent upon  Germany  for  some  50  per  cent  of  its  consumption  of 
yellow  prussiate  of  potash,  which  was  imported  over  a  tariiBr  barrier 
of  2  cents  per  pound  in  the  act  of  1913,  it  is  evident  that  the  American 
manufacturer  was  at  a  decided  disadvantage. 

The  war  wrought  a  marked  change  in  the  situation,  due  to  the 
extended  use  of  prussiate  of  soda  in  place  of  the  potash  salt.  The 
price  of  the  latter  rose  from  about  13  cents  in  1914  to  $1.80  in  1916, 
and  later  dropped  to  a  little  more  than  $1  per  pound.  These  prices 
made  the  cost  of  the  potash  salt  practicsoly  prohibitive  for  color 
manufacture.  Attention  was  therefore  directed  toward  the  use  of 
the*  sodium  compound,  which  before  the  war  had  been  selling  at 
less  than  10  cents  per  poimd.  It  had  not  been  used  in  color 
manufacture  to  any  large  extent,  probably  because  it  could  not 
be  secured  in  as  pure  condition  as  the  more  easily  purified 
potash  salt.     The  theoretical  quantity  required  to  make  100  poimds 
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if  product  19  somewhat  less  than  in  the  case  of  prussiate  of  potash, 
lut  apparently,  in  spite  of  the  lower  cost  of  raw  material,  it  was  not 
trofitable  for  the  maDufacturer  to  use  the  soda  salt  until  the  differ- 
ntial  was  increased  to  an  enormous  extent. 

The  position  of  the  domestic  producer  with  reference  to  suppUes 
if  the  sodium  salt  is  much  bett«r  than  in  the  case  of  the  potash 
ompound.  During  the  war  period  it  is  probable  also  that  con- 
iderable  progress  was  made  in  cheapening  the  domestic  supplies  of 
11  compounds  containing  fixed  nitrogen,  inauding  both  the  prussiates, 
a  compared  to  the  former  relative  costs  in  this  country  and  in 
lurope.  It  is  doubtful,  however,  if  domestic  blue  manmacturers 
an  meet  foreign  competition  on  equal  terms, 

I'ri'stvm  hbte — Prorfiidioti  in  VniUd  Statex. 
(Fran  Federel  Conjus.) 


Year. 

Quanlltj. 

Value. 

PcmnJ.. 

■  lam,  ISM,  1BW  the  pigments  Utbopnne,  chTome  yellow 
her  dry  colors  were  grouped  into  one  class. 


at  lireeD,  Prussian  blue,  oltramarlDe  and 


IN  PULP,  DRY  OR  GROUND  IN  OR  MIXED  WITH  OIL  O 


Bate  ol  duly. 

«,.,. 

v.„„. 

TOd^a. 

Vahiepor 

unjtol 
quanlity. 

Actual  and 
computed 
adv-slorem 

■^.S.!"  . 

S  oents  per  pound. 

Poumh. 

11 

lis 

lis,  04(1 

'11 

0^501 

2s:,m 

P.r«^. 

i 
^ 

827 

20p«™nt 

IN  PULP,  DRY  OK  OBOUND  IN  OR  IIIXED  WITH  WATER.' 


8  cents  per  pound. 


months  ending  June  30, 19!0. 

ixnl  with  crilor  Slater,"^ under  Bot  of  1' 

109-July  1, 1B13,  to  Oct.  3,  IHJ. 

i|3— Oct.*,  If--  ■    -        
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Blv^9 — Dry  colors,  prices  (wholesale  or  retnil)  per  pound,  SOO-pouyyd  lots. 

[[From  Oil,  Paint,  and  Drug  Reporter.] 


Kind  or 
grade. 


Prussian: 

January.. 

April 

July 

October. . 
Celestial: 

January. . 

April 

July 

October.. 
Chinese: 

January.. 

April 

July 

October. . 
Milori: 

January.. 

April 

July 

October. . 


1912 


10. 


2M0.30 

28-  .30 

.28-  .30 

.28-  .30 

.04-  .06 

.04-  .06 

.04-  .06 

.04-  .06 

.30-  .31 

.30-  .31 

.30-  .31 

.30-  .31 

,30-  .31 

.30-  .31 

.30-  .31 

.30-  .31 


1913 


|O.28-«0.30 

.30-  .31 

.30-  .31 

.30-  .31 

.04-  .06 

.04-  .06 

.04-  .06 

.04-  .06 

.29-  .32 

.30-  .32 

.30-  .32 

.30-  .32 

.29-  .32 

.30-  .32 

.30-  .32 

.30-  .32 


1914 


SO 


.30-10.31 

.27-  .28 

.27-  .28 

.46-  .48 

.04-  .06 

.04-  .06 

.04-  .06 
0) 

,30-  .32 

.30-  .32 

.30-  .32 

0) 

.30-  .32 

.30-  .3e 

.30-  .3? 

0) 


1915 


S0.46-S0. 

.46-    . 

.95-  1. 

1.10-  1, 

0) 
0) 
.18- 

.1*- 

0) 
0) 

0) 

0) 
0) 


48 
48 
05 
15 


20 
,20 


1916 


$1.50 

I2.0O-  2.25 

1.80-2.25 

1.30-  1.80 

.18-  .20 

.22-  .25 

.20-  .30 

.20-  .30 

2.0O-  2.25 
1.80-  2.50 
1.50-  1.80 


0) 
0) 

0) 


1917 


$1 


,00-11.75 
.85-  1.50 
.80-  1.50 
.80-  1.50 

,20^  .30 

.20-  .30 

.20-  .30 

.20-  .30 

.50-  1.80 
.85-  1.50 
.85-  1.50 
.85-  1.50 


0) 
(0 


1918 


SO. 67-11. 5C 

.70-    .90 

1.35-  1.50 

1.35-  1.40 

.15-  .25 

.15-  .25 

.15-  .25 

.15-  .26 

.70-  1.50 

.73-    .95 

1.35-  1.50 

1.35-  1.40 

.70-    .85 

.73-    .85 

1.35-  1.50 

1.35-  1.40 


1919 


S1.10-S1.15 
.80-  .90 
.60-  .70 
.66-    .75 

.15-  .25 

.12-  .25 

.12-  .25 

.12-  .25 

1.10-  1.15 
.80-  .90 
.60-  .70 
.65-    .76 

1.10-  1.15 
.80-  .90 
.60-  .70 
.65-    .75 


1  Nominal. 

Blve^—Dry  colors,  priceJi  (wholesale  or  retail)  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Kind  or 
grade. 


Soluble, 

250-poimd 

Iocs: 

January. . 

April 

July 

October. . 
Ultrama- 
rine,   in 

barrels: 

January.. 

April 

July 

October. . 
Italian: 

January.. 

April 

July 

October. . 
Prussian, 
foreign: 

January.. 

April 

My 

October. . 
Bronze,  500- 
pound 
lots: 

January. 

April 

July.... 

October. 


1912 


1913 


S0.30-S0.31 
.30-  .31 
.30-  .31 
.30-    .31 


.05-  .15 

.05-  .15 

.«»-  .15 

.05-  .15 

.18-  .25 

.18-  .25 

.18-  .25 

.18-  .25 


.32-  .36 

.32-  .36! 

.32-  .36 

.32-  .36 


S0.3O-S0.32 
.30-  .32 
.30-  .32 
.30-    .32 


.04-  .13 

.04-  .13 

.04-  .13 

.04-  .13 

.16-  .12 

.16-  .12 

.16-  .22 

.16-  .22 


.32-  .36 

.32-  .36 

.32-  .36 

.32-  .36 


1914 


SO.  30  -SO.  32 
.28  -  .30 
.28-  .30 
.27  -    .29 


.04-  .13 

.034-  .13 

.09}-  .13 

.03i-  .13 

.16-  .22 

.16-  .22 

.16-  .22 
0) 


1915 


SO.  50  -SO. 

.50  -    . 

.85  -    . 

1.15-  1. 


55 
55 
90 
25 


.32- 
.32- 
.32- 

.48- 


.36 
.36 
.36 
.50 


.03J- 
.03J- 
.04- 
.04  - 

0) 

(^) 

0) 
0) 


.13 
.13 

.221 
.22 


1916 


1917 


1918 


S1.50S1.50-S2. 
2.25'  1.50-2. 


S1.80-  2  25 
1.50-  2.00 


.05-  .22 

.07-  .30 

.»-  .40 

.17-  .40 

0) 
0) 
0) 

0) 


.46-    .48 


(}) 


1.50-  2. 
.85-  1. 


,20- 
,20- 
.25- 
,17- 


00 
00 
00 
50 


40 
,40 

40 
.50 


0) 
0) 
0) 
0) 


S0.72-S1.50 

.82-    .95 

1.35-  1.50 

1.35-  1.50 


.17-  .50 

.17-  .50 

,17-  .56 

.14-  .50 


.78 
.78 


1.00-  1.75 


.70-  1.50 


1.35-  1.50 
1.35-  1.40 


1919 


S1.13-S1.18 
.85-  .95 
.65-    .75 

.68-    .78 


.14-  .40 

.08-  .40 

.12-  .40 

.12-  .40 


0) 


1. 10-  1. 16 
.80-  .90 
.60-  .70 
.65-    .75 


1  Nominal.. 
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1hit»,  in  ml,  fihies  (whoUnale  or  relail)  per  junmd,  in  t-poimi  and  S-poutid  n 
[From  Oil,  Paint,  and  Deng  Reporter.] 


April...'.!! 

Jifiy 


Wlon  oobalt:"'" 
lanuerr 


.12-    .36 

.13-    .1« 
,1J-    .16 


>  Not  quoted  prior  to  ISIB. 
Una,  dry  colon — FHce»  (whoUnuU  or  rttail)  per  potind,  MXi-poimd  lot*  (7!'gf)). 
[From  on.  Paint,  and  Dnig  Baporter.) 


nd  or  grade. 

misslan. 

c™. 

«.S0-«).8i 

.90-  1.00 
.96-  I.OO 

Soluble 

Ultra- 
(barreta). 

(Un). 

r.".!!!!!!! 

.Bfr-  1.00 

.as- 1.00 

10.12-10.  as 
.12-    .%-• 

!i3-  !» 

.15-    .50 
.IS-    .M 

■"^S 

.90-  1.00 
,96-  1.00 

PrM»ian  blut — R(iU»  q/dalii. 


Bl- 

Par. 

"^isisr 

w 

SO 

i'oloni  and  paints,  IncliidinE  lakes,  whether  dr;  or  mixed,  or  eround 

In  pulp  or  mixed  with  water  6  cents  per  pound  on  the  material  con- 
tained therein  when  dr;. 

1^?"'        ^'°' 

w 

Bluea,  such  as  Bsrlln,  Prussian  Chintse,  and  all  others,  containiud 

20  per  eent  ad  t*- 
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ULTRAMARINE  BLUE  AND  WASH  BLUE. 


[Par.  52,  act  of  1013, 15%  ad  valorem.] 


Summary. 


Ultramarine  is  the  most  important  blue  pigment.  The  commercial 
product  is  manufactured  in  a  variety  of  grades,  all  having  similar 
chemical  composition  and  difficult  to  distinguish  by  laboratory  inves- 
"tigation.  A  practical  application  to  the  purpose  lor  which  it  is  sold 
seems  to  be  the  only  criterion  of  value  since  the  properties  depend 
upon  the  mechanical  preparation  of  the  product.  Ultramarine  is 
used  not  only  for  painting  and  in  printer's  inks,  but  also  for 
coloring  soaps  and  laundry  blue.  It  is  also  used  in  small  quantities 
to  neutralize  the  yellow  color  in  paper  pulp.  Green,  yellow,  violet, 
and  red  varieties  of  ultramarine  are  manufactm^ed,  but  none  of  the 
colors,  except  blue,  are  consumed  in  any  but  small  quantities. 

The  chief  raw  materials  required  in  the  manufacture  of  ultramarine 
are  soda  ash  (sodium  carbonate),  China  clay,  carbon,  and  sulphur. 
There  is  also  a  method  of  manufacture  in  which  Glauber's  salt  is  sub- 
stituted for  the  soda  ash  and  sulphur.  The  fuel  requirements  are 
fairly  large.  Domestic  manufacturers  are  not  handicapped  as  regards 
their  supply  of  raw  materials  or  fuel.  Extremely  pure  materiak  are 
necessary,  but  these  can  be  obtained  as  cheaply  m  this  country  as  in 
most  foreign  countries.  Labor,  however,  is  a  much  more  important 
item  of  cost  in  the  manufacture  of  ultramarine  than  it  is  in  tne  case 
of  most  pigments. 

The  domestic  output  is  furnished  largely  by  one  producer,  although 
there  are  several  smaller  establishments,  and  in  1914  about  one-fourth 
of  the  total  domestic  consumption  was  imported.  Prior  to  the  war 
impcwts  were  derived  chiefly  from  England  and  Germany.  Other 
European  countries  have  furnished  only  a  small  fraction  of  the 
foreign  ultramarine  sold  in  the  domestic  market. 

Ultramarine  summary  table. ^ 


Calendar  year: 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920* 


Domestic 
produc- 
tion. 


Pounds. 


2,698,639 


Imports 
for  con- 
sumption. 


Pounds. 
740,479 
802,376 
701,033 
876,688 
394,202 
411,334 
389,053 
287,520 
310.165 
235,887 


Ratio  of 
imports 
to  pro- 
duction. 


PtTctnt. 


32.48 


Not  including  wash  blue. 


*  Six  months  ending  June  30, 1920. 
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Ultrarnariiu  summary  Ud>U — Continued. 


VBloeflm- 
porUror 

»;! 

Value 
per  unll. 

tBl«. 

^ywrr 

Ill 
ISi 

»0,0007 

;s 

.0833 

Ptrcint. 

i 

E 

400 

. 



1  six  months  toAiag  Juaa  30, 1020. 

Gbnbbal  Information. 

aragraph  52,  of  the  act  of  1913. — "*  *  *  ultramarine  bluo, 
ther  dry,  in  pulp,  or  grotmd  in  or  mixed  with  oil  or  water,  and 
ti  blue  containing  ultramarine,  15  per  cent  ad  valorem." 

DBSCEIPnON. 

Itramarine  is  the  moat  important  blue  pigment.'  It  occura  in 
ire  as  the  mineral  lapis  lazuli.  But  the  natural  mineral  is  very 
,  being  classed  with  the  semiprecious  stones,  and  is  of  no  impor- 
te  as  a  pigment.  The  ultramarine  of  commerce  is  an  artincial 
iuct  of  the  same  composition  as  the  natural  mineral  and  is  sold 
he  form  of  a  bright  azure-blue  impalpable  powder  that  is  not 
ble  in  water. 

hemically,  ultramarine  is  a  double  siUcate  of  sodium  and  alum- 
n  and  containing  a  little  sulphide.  Different  samples  of  the  same 
sical  qualities,  however,  often  differ  slightly  in  composition.  A 
)  white  ultramarine  is  supposed  to  be  the  base  of  the  whole  series 
jlored  compounds.  Its  formula  is  given  as  Na^AliSiOg.NajS.  The 
mon  blue  variety  is  believed  to  vary  from  a  soda  ultramarine, 
r  in  silieia — 4(Na2Al2Si20g).Na,S, — ^to  a  modification  containing 
I  silica — 2CNajAl3Si30io).NajS^.  Green  ultramarine  is  probably 
a  distinct  chemical  compound  but  a  mixture  of  other  ultra- 
ines. 

ellow,  violet,  and  red  varieties  of  ultramarine  have  been  pro- 
3d,  and  green  ultramarine  is  an  intermediate  product  in  the  manu- 
ure  of  blue  ultramarine  according  to  one  metnod.  None  of  these, 
)pt  the  green,  have  any  commercial  importance,  as  they  have 
B  tinctorial  power  and  are  generally  more  expensive  than  better 
nents  of  like  shade  but  having  a  different  composition. 


Itramarine  blue  is  much  used  in  wall  paper  for  neutralizing  the 
3W  in  paper  pulp  and  cotton  and  linen  goods,  for  laundry  blue 
ing),  for  coloring  mottled  soaps,  and  as  a  general  pigment  in 
>graphic  ink  and  in  paint.     Only  the  better  grades  are  used  in 

'  Thorp,    Outlines  of  Industrial  ehsmlstry. 


TABIFP  INFORMATION  SUBVEYS.  27 

artists'  colors,  coach  and  car  colors,  and  in  printing.  Sand  colored 
by  ultramarine  is  sometimes  used  as  an  imitation  for  smalt — ^a  potash- 
cobalt  glass. 

SUBSTITUTES. 

Ultramarine  has  largely  replaced  most  of  the  cobalt  colors  in  paint- 
ing and  can  be  used  with  zinc  white  as  a  tint.  Prussian  blue,  however, 
is  generally  preferable  and  is  always  employed  as  the  blue  constituent 
of  greens  obtained  by  mixing  blue  and  yellow  pigments.  These  two 
colors,  ultramarine  and  Prussian  (and  other  ferrocyanide)  blue,  are 
now  practically  the  only  commonly  used  inorganic  blue  pigments. 
There  is  a  growing  use  of  lakes,  but  these  organic  (largely  coal-tar) 
colors  are  generally  less  permanent.  The  choice  between  ultramarine 
and  ferrocyanide  colors  depends  upon  whether  or  not  resistance  to  alka- 
lies is  required.  Both  are  permanent  to  light  when  used  alone  and  are 
obtainable  at  about  the  same  range  of  prices  and  grades.  Utra- 
marine  is  not  aflFected  by  alkalies,  but  is  aflFected  by  (or,  perhaps  more 

Sroperly,  does  affect)  lead  compounds.  The  ferrocyamde  colors  are 
estroyed  by  alkalies  (cf.  soaps),  do  not  react  with  lead  compounds, 
and  are  a  tnfle  less  resistant  even  than  ultramarine  to  acids.  Neither 
pigment,  however,  is  satisfactory  when  exposed  to  acid  fiunes. 

PBODUCTION. 

General, — The  annual  world  production  of  ultramarine  (in  1913) 
was  from  10,000  to  15,000  tons,  valued  (on  an  average)  at  sometliing 
less  than  $150  per  ton.  There  are  at  least  100  factories,  mainly  in 
Germany  and  France,  although  a  few  are  in  England,  Austria,  and  the 
United  States.  The  development  of  this  pigment  has  been  remark- 
able. The  process  for  making  the  artificial  variety  was  discovered 
in  1828.  When  first  placed  on  the  market,  the  price  was  16s.  (about 
$3.90)  per  pound,  ^out  later,  competition  resulted  in  a  quite  rapid 
reduction,  both  in  price  and  in  cost  of  manufacture.  Factories  were 
established  in  Cologne  and  Nuremburg  between  1830  and  1840,  and 
from  9  to  12  new  factories  appeared  in  various  parts  of  Europe  in 
every  succeeding  decade.^ 

Raw  materials. — The  materials  used  in  making  ultramarines  are 
China  clay  or  other  high-grade  pottery  clay,  soda  ash  (carbonate), 
or  Glauber's  salt  (sodium  sulphate),  carbon  (charcoal,  lampblack, 
etc.),  sulphur,  and  sometimes  kieselguhr,  diatomaceous  earth,  or  other 
silicious  matter.  All  materials  entering  into  the  manufacture  of 
ultramarine  must  be  selected  with  care.  High  purity  is  essential  for 
making  a  product  of  suitable  color.  Iron,  especially,  is  likely  to  make 
the  product  dull;  hence  the  clay  must  be  carefully  washed  and  only 
grades  of  soda  that  contain  no  iron  salts  can  be  used.  When  sodium 
sulphate  is  employed,  it  must  not  contain  free  acid. 

Process  of  manufacture. — Ultamarine  may  be  manufactured  by 
either  of  two  processes,  (1)  the  direct  method  which  uses  soda  ash^ 
or  (2)  the  indirect  method  in  which  the  requisite  soda  is  supplied 
by  Glauber's  salt.     Both  processes  involve  furnace  treatment. 

» Data  In  this  paragraph  from  Thorpe's  Dictionary  of  Applied  Chemistry. 
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(1)  The  direct  lyrocess  yjeWs  Wuf  ultramarine  as  the  first  product, 
t  is  extremely  slow.  Tlie  fusion  is  conducted  in  mufHes  or  cruci- 
13.  The  former  are  generally  more  economical,  although  their  slow 
jling — taking  10  to  12  days — somewhat  adds  to  the  time  of  the 
Dceas.  Three  or  four  weeks  are  required  for  the  treatment  of  a 
gle  chaise  in  one  of  these  muffles,  which  generally  takes  about  2.V 
IS  per  charge.  Smaller  quantities  are  handled  in  crucibles,  and 
i  extra  labor  involved,  together  with  the  breakage,  more  than 
sets  the  less  time  required  in  heating  and  cooling  off. 

rhe  raw  materials,  consisting  of  soda  ash,  clay,  charcoal,  and  sul- 
ur,  are  mixed  in  proper  proportions  and  finely  ground.  They  are 
arged  into  a  cold  furnace  and  packed  firmly  into  crucibles  or 
nped  down  on  the  floor  of  a  muffle  in  a  layer  about  14  inches  thick, 
fore  heating,  the  charge  must  be  covered  up  and  luted  air-tight, 
cess  of  air  at  any  time  until  after  the  reactions  are  completed  and 
s  furnace  is  cool  will  ruin  the  product.  During  the  heating  process, 
)  chief  operation  aaide  from  firing  tJie  furnace  is  the  covenng  up  of 
icks,  etc.,  in  order  to  prevent  the  entrance  of  air. 
At  the  conclusion  of  the  fusion  and  after  the  furnace  is  cool,  the 
irge  is  found  to  be  in  two  layers,  the  top  bright  blue  and  the  bottom 
^enish  blue.  These  are  separated,  washed,  ground,  and  levigated, 
e  washing  removes  soluble  salts.  Because  of  the  considerable 
lount  of  water  glass  (sodium  silicate)  which  must  be  removed,  soft 
ter  must  be  used  in  washing  and  grinding  operations.  The  pulp, 
er  grinding,  is  run  into  settling  vats,  where  it  settles  according  to 
J  varying  degree  of  fineness.  The  very  highest  qualities  require 
'eral  days  to  settle  out  from  the  water.  The  levigation  is  a  most 
portant  stage  of  the  process  and  requires  great  care  and  attention, 
ebidk  of  the  blue  settles  out  in  from  36  to48hours,but  it  must  then 
shoveled  out  and  resettled.  As  each  batch  is  slightly  different 
m  the  preceding,  blending  is  a  necessary  adjunct  to  the  production 
standard  shades. 

(2)  Tlie  indirect  process  yields  green  ultramarine  as  the  first 
}duct  and  is  a  much  quicker  process  than  the  direct  method.  The 
it  fusion  differs  from  the  direct  operation  chiefly  in  that  soda  ash 
d  sulphur  are  replaced  by  sodium  sulphate.  The  sulphate  re- 
ires  a  little  more  coal  or  charcoal  in  the  charge  (as  it  must  be  re- 
ced  to  sulphide  in  the  fusion),  Kosin  is  sometimes  used  as  a 
lucing  agent. 

Fhe  heating,  which  b  generally  conducted  in  crucibles,  takes  about 
ht  hours,  but  the  slow  cooling  of  the  furnace  adds  several  hours 
ire  to  the  treatment  period.  After  cooHng,  the  mass  is  green  and 
fous.  It  needs  only  to  be  washed  free  from  impurities  and  ground 
'  sale  as  ultramarine  green. 

To  make  blue  ultramarine,  the  green  powder  is  roasted  with 
phur.  The  heating  is  done  in  open  pans  or  muffles  and  the  chai^ 
stirred  mechanically.  It  is  probable  that  a  part  of  the  sodium 
phide  is  oxidized  to  soluble  sulphate  during  the  heating  and 
ireby  removed  from  the  combination  with  the  silicates.  The 
^nt  of  this  change  is  regulated  by  adding  sulphur  from  time  to 
le.  The  cooled  blue  product  is  ground  and  levigated, 
[n  making  the  cheaper  brands  of  ultramarine  blue,  the  pure  color 
mixed  with  gypsum.  This  adulterant  is  sometimes  added  in 
lounts  up  to  50  per  cent.    It  has  an  extremely  bad  effect  on  the 
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brightness  of  the  color  of  certam  varieties  of  ultramarine,  but  the 
eflFect  is  minimized  by  the  addition  of  a  little  glycerol  or  vaseline  to 
the  mixtm^e. 

Equipment — ^In  addition  to  the  usual  ec^uipment  for  grinding  and 
mixing  raw  materials  and  for  the  preparation  of  the  finisned  pigment 
consicferable  furnace  area  would  seem  to  be  required  for  the  making 
of  ultramarine.  The  furnaces,  however,  are  of  simple  construction 
and  can  be  made  of  local  brick. 

DOMESTIC   PRODUCTION. 

The  census  figures  show  an  output  of  2,698,639  pounds  of  ultra- 
marine, valued  at  $222,769,  in  1914. 

IMPORTS. 

Quantity. — ^The  imports  of  ultramarine  in  the  fiscal  year  1914  were 
the  largest  on  record,  amounting  to  901,203  poimds,  valued  at  $78,392. 
It  is  worthy  of  note  that  the  imports  of  ultramarine  from  July  to 
September,  1913,  under  the  act  of  1909  were  about  equivalent  in 
volume  to  the  imports  in  the  nine  months  of  the  fiscal  year  1913 
under  the  act  of  1913.  About  40  per  cent  of  the  revenue  collected 
during  the  year,  however,  was  obtained  from  the  imports  during  the 
first  three  months  under  the  act  of  1909. 

The  average  annual  importation  of  ultramarine  for  the  eight  pre- 
ceding years  (1906-1913,  inclusive)  was  approximately  700,000 
pounds,  valued  at  $63,438.  Throughout  this  period  the  variation  in 
the  amount  and  value  of  the  imports  from  year  to  year  is  noticeably 
small;  but  in  1906,  the  first  year  of  the  period,  there  was  a  sharp 
increase,  amounting  to  over  50  per  cent,  as  compared  to  the  preceding 
year  and  similarly,  as  compared  with  the  average  yearly  imports 
for  the  10-year  period,  1896  to  1905.  That  decade  is  also  remark- 
able for  the  slight  yearly  variations  from  the  general  average  im- 
portations-^ 16,651  pounds,  valued  at  $45,950.  annually — ^for  these 
years.  It  is  a  coincidence  that  this  period,  like  the  one  that  suc- 
ceeded it,  was  ushered  in  by  a  radical  fluctuation  in  the  amount  and 
value  imported.  The  change  in  this  instance,  however,  was  a  reduc- 
tion. The  imports  in  1896  were  almost  50  per  cent  less  than  the 
imports  in  1905.^ 

Since  the  outbreak  of  the  European  war  the  imports  of  ultramarine 
have  decreased  gradually.  In  1918  (fiscal  year)  less  than  360,000 
pounds  were  imported. 

Wash  blue,  containing  ultramarine,  is  listed  separately  in  Com- 
merce and  navigation.  The  imports  are  small  in  amount  and  register 
a  gradual  decrease  both  in  quantity  and  value  until  1914.  Less  than 
100,000  pounds  were  imported  in  1913.  Since  October  3,  1914,  when 
an  ad  valorem  duty  was  adopted,  the  quantities  of  wash  blue  im- 

?orted  have  not  been  published  by  the  Department  of  Commerce, 
he  values,  however,  show  a  rapid  decrease  from  1914  to  1916  in 

>  The  fiscal  year  1895,  however,  was  a  year  of  abnormal  imports,  following  immediately  after  the  reduc- 
tion in  the  duty  on  Aug.  28, 1894. 
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Spite  of  the  lowered  rate  of  duty.  But  in  1917  imports  of  wash  blue 
were  valued  at  $25,280,  the  highest  value  recorded  since  1906. 
This  increase,  however,  was  due  rather  to  greatly  enhanced  prices 
than  to  any  large  increase  in  the  quantity, 

Cmintries  of  ori^n. — ^The  importa  by  countries  of  ultramarine  and 
of  wash  blue  containing  ultramarine  are  not  published  in  Commerce 
and  Navigation.  A  compilation  made  by  the  Department  of  Com- 
merce,' however,  shows  that  in  the  fiscal  year  1914,  the  last  year  be- 
fore the  outbreak  of  the  European  war,  Germany  and  Great  Britain 
furnished  by  far  the  greater  part  of  the  imports.  In  the  case  of  ul- 
tramarine, 51.2  per  cent  of  the  imports  were  derived  from  England, 
42.9  per  cent  from  Germany,  2.5  per  cent  from  Belgium,  2.4  per  cent 
from  France,  0.7  per  cent  from  the  Netherlands,  and  0.3  per  cent 
from  Scotland.  Of  the  wash  blue  imported  in  that  year,  51.6  per 
cent  came  from  Germany,  34.8  per  cent  from  England,  10  per  cent 
from  France,  and  3.6  per  cent  from  Belgium. 

CJuirader. — ^The  following  statement  is  quoted  from  a  brief  pre- 
pared by  Mr.  F.  A.  Reicbard  and  published  in  tariff  hearings.  House 
of  Representatives,  Sixtieth  Congress  (1909),  page  459: 

The  bult  ot  what  is  sold  here  is  mflde  in  the  United  States  and  ia  sold  from  3i  to 
10  cents  per  pound.  There  are  better  grades  used  for  artiste'  colors,  for  prtDting 
purpoeee,  coach  aod  car  colors,  and  in  the  manufacture  of  sugar,  etc.  These  are  the 
only  grades  that  can  be  imported.    •    •    • 

Referring  to  page  9,  it  will  be  noted  that  the  value  per  unit  of 
quantity  of  the  miports  of  ultramarine  has  rarely  exceeded  10  cents 
per  pound  and  has  generally  been  only  a  little  less. 

We  do  not  import  ultrama 
paint  manufacturers  who  u  .  , 

cents  per  pound,  and  with  a  duty  of  3i  cents  per  pound  (m 
price  of  the  lower  grades)  it  does  not  require  much  acum 
dutyisprtjiibitive. 

paicES. 

There  is  a  considerable  spread  between  the  high  and  the  low  prices 
of  ultramarine,  due  to  the  great  difference  in  quality  of  the  various 
grades.  The  prewar  price  (1914)  ranged  from  3^  to  13  cents  per 
pound  for  the  dry  pigment  and  13  to  16  cents  per  pound  in  oil.  The 
outbreak  of  the  war  had  little  imniediate  effect,  as  it  was  not  until  late 
in  1915  that  the  quotations  for  tliiy  pigment  showed  any  marked  in- 
crease; but  during  1916  the  price  rose  rapidly,  due  to  the  greatly  in- 
creased cost  of  raw  materials,  especially  soda  aah.  The  increase  was 
greatest  in  the  case  of  the  lower  grades,  which  were  quoted  in  Janu- 
ary, 1917,  at  20  cents.  After  the  signing  of  the  armistice  there  was 
only  a  slight  recession.  Quotations  in  January,  1919,  were  14  to  40 
cents  for  dry  and  50  to  65  for  ultramarine  in  oil,  while  in  June  the 
quotations  were  12  to  40  and  40  to  50,  respectively. 

TARIFF    HISTORY. 

The  rate  of  duty  on  ultramarine  blue  has  been  gradually  reduced 
from  5  cents  per  pound  (about  50  per  cent  ad  valorem)  in  1S83  to  15 
per  cent  {roughly  1.5  cents  per  pound  on  the  type  of  material  im- 
ported) ad  valorem  in  the  act  of  1913,     The  only  upward  movement 

1  Departmrnl:  of  Commerce,  Miacellaoeaus  Series  No.  82. 
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Wfts  in  the  act  of  1897,  when  the  duty  which  had  been  reduced  from 
4^  to  3  cents  per  pound  in  the  act  of  1894,  was  increased  to  31  cents. 
But  in  1909  it  was  scaled  back  to  3  cents  and  in  the  act  of  1913  it  was 
practically  cut  in  half. 

The  1913  act  also  introduced  a  radical  change  in  the  form  of  an 
ad  valorem  instead  of  the  specific  duties  that  had  hitherto  been 
adopted. 

SPECIFIC   VERSUS   AD   VALOREM   DUTIES. 

In  the  various  brief s  presented  in  tariff  hearings  in  1909  and  1913, 
both  manufacturers  and  importers  ^  devoted  considerable  space  to  an 
insistence  upon  specific  duties  on  this  article.     It  was  alleged  that  the 

E roper  appraisal  of  imports  of  ultramarine  was  peculiarly  difficult, 
ecause  oi  the  great  number  of  different  grades  which  can  not  be 
distinguished  except  by  an  expert.  It  is  claimed  that  the  more  ex- 
pensive varieties  do  not  differ  materially  in  general  appearance  or 
chemical  composition  from  the  cheaper  grades. 

The  general  sentiment  is  expressed  in  the  following  petition,  which 
was  presented  by  Badische  Co.  and  others  in  tariff  hearings  (H.  R., 
63d  Cong.,  1913,  pp.  144-145) : 

The  characteristics  "which  gi\e  ultramarine  blue  its  value  are  the  results  of  its 
mechanical  preparation  and  are  quite  independent  of  its  chemical  composition.  Its 
value  is  not  readily  established  by  a  laboratory  investigation;  a  practical  application 
to  the  purpose  for  which  it  is  sold  alone  deterncines  its  value. 

Prior  to  the  year  1870  there  was  an  ad  valorem  duty  on  ultramarine  blue,  but  the 
appraisal  of  the  imports  caused  so  much  confusion  and  acrimonious  discussion  that 
the  rate,  at  the  request  of  all  concerned,  was  changed  to  a  specific  one  and  has  remained 
so  ever  since. 

We,  the  undersigned,  importers,  respectfully  petition,  therefore,  that  the  duty  on 
ultramarine  blue  be  made  specific  and  not  ad  valorem. 

COMPETITIVE    CONDITIONS. 

The  manufacture  of  ultramarine  in  the  United  States  is  not  handi- 
capped in  any  way  as  regards  its  supply  of  raw  material.  Soda  salts 
and  sulphur  are  at  least  as  cheap  in  this  country  as  anywhere  else  in 
the  world  and  are  in  ample  supply.  Since  it  is  a  furnace  operation, 
the  domestic  industry  also  has  certain  advantages  as  regards  fuel 
supply.  The  one  handicap,  apparently,  is  the  greater  cost  of  labor 
in  tnis  country,  and  the  item  of  labor  forms  a  larger  fraction  of  the 
total  cost  of  the  finished  product  in  the  case  of  ultramarine  than  it 
does  in  the  case  of  most  of  the  products  of  the  pigment  trade. 

In  this  connection  the  following  statements  in  tariff  hearings  should 
receive  attention: 

TABIFF  HEABINGS. 

A  canvass  of  paint  grinders  (consumers)  made  prior  to  the  tariff 
act  of  1909,  elicited  48  replies;  7  favored  free  entry,  2  favored  a  specific 
duty  of  2  cents  per  pound,  2  favored  a  duty  of  3f  cents  per  pound 
(existing  duty  under  the  act  of  1897),  1  favored  a  specific  duty  of  1 
cent  per  pound,  1  favored  12  per  cent  ad  valorem,  and  34  asked  for 
an  ad  valorem  duty  of  20  per  cent.  The  extraordinary  agreement 
is  explained  bj  the  fact  that  the  20  per  cent  rate  was  suggested  by 
Mr.  F.  A.  Reichard  who  conducted  the  canvass.    It  will  be  noted 

>  Bat  see  argament  of  F.  A.  Reichard  below. 
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that  of  those  that  actually  su^ested  a  different  duty,  only  one 
chose  an  ad  valorem  duty. 

In  another  hrief,  Mr.  Keichard  claimed  that  the  manufacture  of 
ultramarine  in  the  United  States  is  in  the  hands  of  a  trust,  sub- 
mitting as  evidence  the  full  transcript  of  the  testimony  under  T,  D, 
28294,  G.  A.  6636.  In  this  case  it  was  shown  clearly  that  the  domestic 
production  in  1907  was  controlled  or  largely  controlled  by  three  firms, 
viz:  Heller  &  Merz,  the  Ultramarine  Co.,  and,  the  International 
Ultramarine  Works— all  of  which  are  related.  Mr.  Reichard  believed 
that  this  "trust"  was  protected  to  a  greater  extent  than  it  was 
entitled  to  and  that  "the  duty  on  low  and  medium  grades  is  pro- 
hibitive." He  urged  a  reduction  in  the  duty  so  as  to  permit  the 
importation  of  ultramarine  and  "break  the  monopoly  enjoyed  by 
the  Ultramarine  Trust."  His  fmal  statement  is,  A  specific  duty 
aeems  impracticable,  owing  to  the  great  number  of  different  grades 
of  the  article," 

Messrs.  Heller  &  Merz  (Tariff  Hearings,  1913)  request  that  no 
change  be  made  in  the  specific  duty  of  3  cents  per  pound  (under  the 
act  of  1909)  and  especially  urge  that  the  duty  be  specific  and  not  ad 
valorem  because  of  the  wide  variety  of  specialties  and  prices  and  the 
attendant  difficulty  of  appraisement.  They  further  cite  the  fact 
that  the  imports  of  ultramarine  increased  250  per  cent  in  a  period  of 
13  years  (1898  to  1911).  No  reference,  however,  was  made  to  the 
fact  the  imports  in  1911  (685,933  pounds)  was  less  than  the  imports 
in  the  year  1895  (818,830  pounds)  when  the  duty  was  3  cents  per  pound 
and  not  much  greater  than  in  1894  when  648,170  pounds  of  ultra- 
marine were  imported  even  with  a  duty  of  4i  cents  per  pound.  The 
following  data  as  regards  cost,  however,  are  of  interest: 

"Our  unskilled  and  semiskilled  labor  is  paid  from  $10  to  115  per 
week.  Skilled  labor  is  paid  from  S3  to  S4  per  day,  or  from  $18  to  $24 
per  week. 

"German  laborers  in  ultramarine  factories  are  paid  but  50  per  cent 
of  the  American  wages.  French  laborers  in  ultramarine  factories 
are  paid  63  cents  per  day  or  37  per  cent  of  the  lowest  American  wages. 
Belgian  laborers  m  ultramarine  factories  are  paid  43  cents  per  day, 
or  25  per  cent  of  the  American  wages. 

"The  duty  levied  on  ultramarine  under  the  German  tariff  law, 
though  but  i5  marks  per  100  kilos,  is  prohibitive  ♦  *  *.  Official 
statistics  show  that  the  German  imports  are  less  than  1^  per  cent  of 
the  German  production  of  ultramarine.  The  French  manufacturer 
has  the  benefit  of  a  protective  duty  of  30  francs  per  100  kilos,  or  2| 
cents  per  pound  (?)." 

The  Standard  Ultramarine  Co.  state  that  the  item  of  labor  bears 
50  per  cent  of  the  cost  of  manufacture  and  that  "our  wage  scale" 
is  "at  least  four  times  greater  than  the  same  class  of  labor  in  some 
foreign  plants  manufacturing  this  article."  This  brief  also  empha- 
sizes the  difficulty  of  appraisal  and  the  desirability  of  a  specific 
rather  than  an  ad  valorem  duty.  A  duty  of  not  less  than  2J  cents 
per  pound  is  advocated  as  not  working  a  hardship  and  at  the  same 
time  placing  the  domestic  manufacturer  on  a  competitive  basis  with 
foreign  manufacturers. 
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Ultrammine--Produetum  in  UnUed  States — *  *  Official  source.** 

[Figuns  from  «  Federal  Census.*'] 

In  yvtfs  1809,  1904,  and  1909  the  prodaoU<p  Is  i^elude^  witb  otber  pigments  prior  to  1914:  in  1914  tbo 
prodiietkB  was  2,e9S,639  pounds,  valued  at  $222,709. 

UUramariney  dty  in  jmlp  or  mixed  with  water  * — Imports  for  consumption — Revenue, 


Fiscal  year: 

1910 

mo. 

1911 

1912 

1913 

1914 

1914 

1916 

1916 

1917 

191$ 

1919 

GaUndar  year: 

194» 

1919 

1920S 


Rate  of  duty. 


3}  cents  per  pound. 
3  cents  per  pound. 

do 

do 

do 

do 

15  per  cent 

do 


.do. 
.do. 
M, 
.do. 

.do 
.do 
.do 


Quantity. 


Value. 


Pounds. 
1S,«30 
690,896 
685,933 
745,091 
0M,«98 
109,815 
701,888 

a  1,281 
1,605 
388,201 
359,130 
197,578 

287,520 
310, 165 

235,887 


11,879 
64,322 
63,817 
66,435 
62,1^ 
17,051 
61,341 
92,715 
44,700 
36,433 

^X 

20,400 
38,968 
19,954 


Huty 
collected. 


$706 

20,726 

20,677 

22,352 

20,848 

5,979 

9«201 

9,407 

6,706 

5,464 

5,281 

3,879 

4,403 
5,84^ 
2,993 


Value  per 

unit  of 
quantity. 


$0,100 
.003 
.093 


.089 
.086 
.087 
.098 
.111 

.  Ovv 


Actual  and 

computed 

ad  valoiem 

rate. 


.m 

.102 
.195 

QSiA 


Per  emt. 
37.68 
32.22 
32.95 
33.65 
33.48 
35.07 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 

15.00 
15.00 
15.00 


I  "Mixed  with  ofl  or  water"  under  aet  of  1913. 


s  Six  months  ending  June  90, 1000. 


Wath  blue,  containing  ultramarine — Imports  for  consumption — Revenue. 


Fiscal  year. 

1910 

1910 

1911 

im 

1913 

1014 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 

10001 


Rate  of  duty. 


3} cents  per  pound. 
8oents>perp«iiiid. 

do 

do 

....do 

....do 

15  per  cent 

....do 


Quan^iti^. 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


P4mn4s. 
39,616 

129'Sw 

112,234 

97,220 

15,375 


Value. 


53,703 


61,282 
80,300 


$4,358 

10,364 
13,786 
14,209 
13,332 

ll!090 
6,465 
4,907 
25,380 
15,086 
11,261 

11,841 
13,178 
14,856 


Duty 
cdlected. 


$1,485 

2,199 

3,894 

3,367 

2,916 

461 

1,663 

972 

736 

3,792 

2,852 

1,689 

1,776 
1,976 
2,228 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


$0,110 
.141 
.106 
.127 
.137 
.118 


.210 


.215 
.149 


Per  cent. 
34.00 

g:g 

23.59 
21.88 
25.41 
15.00 

15.00 
15.00 
15.00 
15.00 
15.00 

15.00 
15.00 
15.00 


1  Six  months  eniing  June  30, 1020. 


Vltramannt — Prices  (wholesale)  per  pounds  in  barrels,  spot,  Kew  Yorlc. 

[Data  from  Oil,  Paint,  and  Drug  Reporter.) 


August,  1914. 
January,  1915 
January,  1916 
January,  1917 
January,  1918 
January.  1919 
April,  1919... 


Cents. 
3*-13 

aj-is 

5  -22 
20  -40 
17  -50 
14  -40 
12  -50 


In  oil. 


Cents. 
13-16 
13-16 
15-20 
40-50 

50-eo 

50-65 
4.>-60 


June,  1919... 
October,  1919 
January,  1920 
April,  1920... 
July,  1920.... 
October,  1920 


Dry. 

In  oil. 

Cents. 

Cents. 

12-40 

40-50 

12-40 

40-60 

35-50 

40-50 

16-60 

40-60 

15-50 

40-5<) 

15-50 

40-^ 

35284— 21— A-15- 
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Vltmmarine  blvr  and  vaik  blue  lamtaining  ultfamtiriru) — JZotet  of  duty. 


ctoH  Pw. 


Tulff  clasaiAcatian  or  desctipUan 


PoUddnit  povOflFH  oC  eTHTT  daacrlptioD,  by  wbateTu  name  taiani], 
Including  Frankfoct  black,  snd  Berlin,  Colnese,  flg,  and  wasb  blue. 

Ultremarine  blue 

Waab  blue  CDHlainlnE  ulliainBrine 

tlltramarine  blue,  whether  drj,  In  pulp,  or  mlied  with  vatet,  and 
wasli  blue  containing  ultramarine. 

Same  aa  act  ollSgo 

•  •  •  ullramarlne  blue,  whether  dry,  in  pulp,  or  ground  In  or 
mixed  wllh  oil  or  water,  and  vaatt  Uue  conlainliig  ulUsmarUia. 


Rat«8  0tdulv, 
9»oltlcand 
ad  valorem. 


Miscellaneous  . 


,    AZURE    BLUE, 

This  pigment  is  classified  as  a  pigment  not  otherwise  proviiied  for, 
but  as  it  IS  a  by-product  of  ultramarine  and  has  caused  some  diffi- 
culty on  appraisal  (v.,  p.  13}  the  following  statement  of  Mr.  F.  A. 
Reichard  is  presented  herewith: 

Azure  gray  blue  ie  imported  exclusively  by  uh,  no  other  eonceni  briogiog  it  into 
the  tJiiit«d  States,  bo  far  as  wc  are  ftware  of.  The  business  in  it  is  new  and,  as  yet, 
very  smaJl,  indeed.  The  price  at  which  it  is  sold  here  ia  about  3  cente  per  pound, 
and  the  injustice  of  asseBsiiig  it  at  the  same  rate  of  duty  as  that  charged  on  goods 
selling  as  high  as  10  cents  and  over  is  apparent. 

Azure  gray  blue  is  not  an  ultramarine  Dlue,  andienot  known  commercially  as  such; 
it  is  simply  a  by-product  of  the  manufacture  of  ultramarine  blue  and  is  not  used  for 
any  of  tne  purposes  tor  which  ultramarine  ia  ordinarily  used. 

The  only  data  as  to  the  imports  of  this  commodity  are  those  pub- 


lished by  the  Department  of^Commi 

during  tne  fiscal  year  1914  and  include  the  following  items 


These  cover  the  imports 


c<^„. 

Poundii. 

Vahw. 

'•S 

33 



Ultramarine  hlue. — ^The  merchandise  in  issue  was  held  not  to  be 
ultramarine  blue,  but  a  substitute  for  ultramarine  blue  sold  to  the 
paper  and  paint  trade. — United  States  v.  Riebe,  1  Ct.  Cost.  Appls., 
19. 

In  a  decision  by  the  court  and  invoked  by  the  importer,  the  mer- 
chandise was  described  as  a  pigment  containing  ultramarine  blue  of 
a  pale  blue  tint,  but  not  possessing  the  strength  of  commercial  ultra- 
marine blue.  This  was  held  not  to  be  the  ultramarine  blue  of  com- 
merce, but  dutiable  as  a  pigment  under  the  act  of  1897. — G.  A.  6636 
(T.  D.  28294) . 

Ultramarine  blue  was  declared  to  differ  from  a  lake  in  that  the 
blue  was  produced  in  the  furnace  and  the  lake  by  saturation.— G.  A. 
3437  (T.  D.  17056).     This  was  under  the  act  of  1894. 
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Bleachers'  blue  contaiDing  ferrocyanide  of  iron,  uai 
for  bleaching  purposes  was  held  dutiable  as  an  uneiiun 
factured  article  and  not  as  a  color  under  the  act  of  189 
V.  United  States,  1  Ct.  Cost.  Appls.,  104,  Abstract  2601^ 

The  blues  referred  to  in  paragraph  45  of  the  act 
declared  to  be  blues  in  paints  and  colors. 

BLACK  PIGMENTS. 

(Par.  J3,  act  ot  IVIS,  IS  {wr  Cent  ad  valornn.] 

Summary. 

Paragraph  53  of  the  tariff  act  of  1913  reads  as  folloii 
BUck  p^inenta,  made  from  bone,  ivory,  or  vegetable  subatMti 
oame  koown;  gas  black  and  lampblack,  dry  or  ground  in  or  mixed  i 
15  per  centum  ad  valorem. 

This  provision  includes  a  wide  variety  of  black  ma 
when  finely  ground  and  mixed  with  the  proper  vehicle- 
oil— will  form  paint.    Carbon  is  the  base  for  nearly  alibi 

Black  pigments  may  he  divided  into  five  groups:  (1 
which  include  lampblack,  carbon  black,  gas  black,  act 
benzol  black,  and  other  black  pigments  obtained  by  tl 
combustion  of  many  substances,  such  as  natural  gas,  cm 
oil,  dead  oil  (obtained  from  coal  tar  by  distillation  and 
woods,  tar,  and  pitch) .  Carbon  black,  one  of  the  moat  im 
class,  is  generally  made  by  burning  natural  gas  so  tt 
impinges  on  a  inetal  surface,  where  the  carbon  is  d 
later  removed  by  scraping.  It  is  lai^ely  used  as  a  fill 
in  the  manufacture  of  printing  ink,  in  stove  polishes,  a 
(2)  The  animal  blacks,  which  form  the  second  group,  ai 
obtained  by  calcining  bones.  Certain  high  grades  ari 
ivory  chips  or  from  carefully  selected  bones.  These  t 
ivory  black  and  drop  black  to  distinguish  them  from  th 
of  bone  black.  (3)  The  charcoal  blacks  are  obtained 
willow,  maple,  bass,  and  similar  soft  woods.  A  special  gi 
known  as  vino  black,  is  obtained  by  charring  grape  vii 
mineral  blacks  are  powdered  shale  or  slate  and  appear 
under  the  names  of  mineral  black,  alate  black,  nlacj 
Powdered  coal,  graphite,  manganese  ores,  and  iisphaltura 
ally  used  as  black  pigments.  (5)  The  fifth  class  are  tht 
which  consist  of  coloring  matter  precipitated  onto  a 
such  as  barytes  and  aluminum  hydroxide.  Logwood,  n 
other  coal-tar  dyes  are  lareely  used. 

The  manufacture  of  black  pigments  is  a  compari 
industry,  representing  in  1914  an  invested  capital  ol 
employmg  437  persons,  and  having  a  total  output  vi 
slightly  less  than  $3,000,000.  This  included  44,500,00 
bone  black  valued  at  81,532,000,  22,900,000  pounds  of  i 
worth  t918,000,  and  11,200,000  pounds  of  lampblack  wit 
value  of  $503,856.  The  output  of  carbon  black  in  1918 
to  have  been  practically  double  the  1914  production. 

The  United  States  has  a  considerable  export  trade  i 
raents,  especially  in  lampblack  and  carb<M»  black.  The 
exports  in  1914  amounted  to  about  one-eighth  of  the  tota 
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Since  that  time  there  has  been  a  large  increase,  due  perhaps  to  the 
increased  prices.  In  1919  the  exports  reached  a  maximum  of 
Si  ,573,740,  which  was  practically  double  the  highest  fi^re  reported 
before  the  war.  England  and  other  European  countries  have  been 
our  largest  customers,  though  in  recent  years  large  quantities  have 
been  shipped  to  the  Latin-£nerican  countries  and  to  the  Far  East. 

Imports,  on  the  other  hand,  have  been  very  small  and  of  little 
signincance.  The  average  value  for  the  five  years  prior  to  the  war 
(1910-1914)  was  $26,132.  Since  1915,  imports  have  been  small  and 
sporadic. 

Black  pigments  were  dutiable  at  25  per  cent  ad  valorem  under 
the  acts  of  1883  and  1890.  In  1894  the  rate  was  reduced  to  20  per 
cent,  but  in  1897  was  returned  to  25  per  cent,  which  rate  remained 
unchanged  until  reduced  by  the  act  of  1913  to  15  per  cent. 

The  tariff  classification  of  the  two  varieties  of  bone  black  have  in 
tiie  past  occasioned  considerable  litigation.  "Bone  char  not  suitable 
for  use  as  a  pigment"  which  enters  free  of  duty  under  paragraph  477. 
differs  from  pigment  bone  black  only  in  that  the  latter  is  more  finely 
ground. 

Black  pigmfnU — Sitmrnory  tMe. 


Domestic 

""£r 

exports.' 

"■"f^sfflr'"' 

...juuiUM 

■"■«"■ 

Exports. 

1(10 

MOM 
S,118 

MM,  939 

S:SJ 

389,081 

,,Ss 

783.408 
1,573,740 

•a,BTl,BM 

0.93 

Year. 

idmporlB  for 

orduty.      periailt, 

1 

Kqulralmt 
ad  TBjorem 

1     >M3 

1 

fi04 

m 

*S;S!S:!8 

its 

•S6.S2 

>  Includes  tnimil  charcoal  and  Uai^  used  In  ferUlliera,  sugar  reflnlng,  etc.,  In  addition  to  tbal  used  as 

•Fiscal  years. 

•Calandar  years. 

<  tmporte  valued  at  I»  Irom  Cuba  (under  roolproclly  agreement). 

General  Information. 

Tariff  act  o/ ^9/3.— Par.  53:  "Black  pigments,  made  from  bone, 
ivory,  or  vegetable  substance,  by  whatever  name  known;  gas  black 
and  lampblack,  dry  or  ground  in  or  mixed  with  oil  or  water,  16  per 
centum  ad  valorem." 
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DESCBIPTION. 

Black  pigments  almost  invariably  contain  carbon  as  a  ]base.  There 
is  a  wide  variety  of  these  pigments  and  they  are  made  from  many 
diflFerent  kinds  of  material  and  are  known,  by  many  diflFerent  names, 
But  they  can  all  be  grouped  under  five  groups,  viz:  (1)  Soot  black;  (2) 
animal  blacks;  (3)  charcoal  blacks;  (4)  mineral  blacks^  and  (5)  black 
lakes. 

(1)  Soot  bldcks, — Soot  blacks  are  all  obtained  by  the  incomplete 
combustion  of  mineral  oils,  greases  and  fat-oils,  resins,  tarry  matters, 
or  natural  gas.  Acetylene  Imcky  which  is  obtained  by  the  explosion  of 
acetylene  gas  in  a  cylinder  with  a  limited  supply  of  air,  may  also  fall 
in  this  group,  as  do  lampblack,  carbon  blacK,  gas  black,  smoke 
black,  vegetaole  black,  candle  black,  flame  black,  etc.  The  most 
important  of  these  are  described  below. 

Lampblack  is  the  condensed  smoke  or  soot  produced  by  the  partial 
combustion  of  organic  substances.  .  It  is  generally  made  from  "dead 
oils'*  separated  from  coal  tar  or  from  the  residues  of  petroleum 
refining.  But  where  these  products  are  not  available,  it  may  be 
made  fiom  resinous  woods,  tar,  pitch,  etc. 

As  now  manufactured,  lampblack  is  exceptionally  pure,  contain- 
ing 99.5  per  cent  or  more  of  carbon.  Occasionally,  however,  samples 
are  encountered  that  contain  some  unbumed  oil.  According  to 
Toch,  this  oil  had  to  be  removed  by  a  naphtha  treatment,  but  tms  is 
no  longer  necessary.*  The  presence  of  oil  prevents  the  drying  of  the 
paint  within  a  reasonable  length  of  time,  as  lampblack  at  best  is  a 
very  slow  drying  paint  material.  It  is  one  of  the  bulkiest  of  pig- 
ments. One  poimd  of  it,  without  undue  pressure,  will  occupy  over 
200  cubic  inches,  often  as  much  as  230  cubic  inches  (1  gallon).  The 
color  is  distinctly  gray  as  compared  with  the  animal  blacks  or  with 
carbon  black.  When  tinted  out  with  white,  it  has  a  bluish  tinge, 
whereas  bone  blacks  show  brownish. 

Carbon  blacTc  ^  is  similar  to  lampblack  except  that  it  has  an  intensely 
black  color.  While  it  has  high  tinctorial  power,  its  use  has  been 
somewhat  restricted  in  mixed  paints  because  it  produces  a  streakv 
color  and  separates  out  from  the  rest  of  the  mixture.'  It  is  much 
used  in  printing  ink,  rubber  compounding,  for  coloring  cement 
mortar,  etc.  The  product  is  free  from  oily  matter  and  mixes  well 
with  water,  but  with  difficulty  with  oil. 

Carbon  black  is  made  by  burning  gas  (especially  natural  gas)  so 
that  the  flame  impinges  on  a  horizontal,  rotating  iron  plate  (fre- 
auently  water-cooled).  The  sudden  lowering  of  the  temperature  of 
the  flame  causes  a  deposit  of  carbon,  which  is  removed  from  the  plate 
by  a  scraper. 

Benzol  olack  is  a  carbon  black  made  from  benzol  instead  of  gas.* 

(2)  Animal  blacks. — There  are  a  great  manv  animal  blacks,  vary- 
ing from  ivory  black,  which  is  obtained  by  the  calcination  of  ivory 
chips,  to  sugar-house  black,  a  by-product  of  the  sugar  mills.  The 
composition  of  all  these  blacks  is  similar  in  that  they  all  contain  car- 
bon and  calcium  phosphate.     The  carbon  content  varies  from  10  to 

>  Chemistry  and  Technology  of  Paints.    Von  Ncstrand,  1916. 

s  ''Gas  caroon"  Is  the  cake  that  gathers  in  the  pipes  and  flues  of  by-product  coke  ovens,  gas  plants,  and 
similar  establishments.    It  is  not  a  pigmenti  but  is  used  principally  for  making  artificial  graphite. 
'Toch:  Loc. cit. 
<  Benzol  is  a  product  obtained  in  the  distillation  of  ooaltar. 
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20  per  cent,  the  rest  being  phosphate  of  hme  aod  moisture.  A  little 
carbonate  of  lime  is  somotimes  present. 

Some  of  the  best  blacks  are  made  from  the  shin  bone  and  skull  of 
sheep,  and  these  blacks  hare  the  most  Intense  black  color.  The 
highest-priced  blacks  are  those  having  the  most  intense  black  color 
and  which  will  not  settle  out  in  Tamisn  or  oil.  Such  blacks  are  made 
by  digesting  carefully  selected  burnt  bones  or  ivory  chips  in  hydro- 
chloric acid,  which  removes  the  lime  salts  and  leaves  the  carbon  in 
the  form  of  a  flocculent  residue-  This  carbon  is  frequently  sold  under 
the  name  "  black  toner,"  because  it  is  used  to  "  tone  up"  other  blacks.' 

BoTie  hlack. — Ordinary  bone  black  is  made  from  bones  charred  in 
a  retort.  Coarsely  pulverized,  it  is  used  for  decolorizing  sirups  and 
oils.  Large  quantities  are  used  in  the  refining  of  sugar,  for  which 
purpose  it  is  more  often  known  as  bone  char.'  Paragraph  447  of  the 
tariff  act  of  1913  contains  a  provision  for  the  free  entry  of  bone  black 
"not  suitable  for  use  as  a  pigment."  The  principal  difference  in  the 
two  forms  of  bone  black  is  in  the  fineness  of  grinding,  and  the  phrase 
"not  suitable  for  use  as  a  pigment"  is  not  an  accurate  description  of 
the  article  and  has  occasioned  considerable  litigation.  (Reference 
should  be  made  to  the  Tariff  Information  Survey  on  Bone  Char  and 
Blood  Char,  par.  447.)  The  bone  black  used  as  a  pigment  should  be 
sufficiently  fine  that  all  of  it  will  pass  through  a  250-mesh  sieve. 
Some  paint  grinders  retjuire  that  over  99  per  cent  shall  pass  through 
a  350-m^h  sieve.  Sugar  refiners,  on  the  other  hand,  prefer  bone 
black  running  from  16  to  30  mesh. 

Drof  blade. — So-called  drop  black  is  a  bone  black  that  is  sold  at  a 
higher  price  because  of  the  intensity  of  its  color.  The  name  comes 
from  the  former  practice  of  grinding  calcined  sheep  bones  in  water 
to  an  impalpable  paste,  which  was  then  formed  into  cone-shaped 
drops.  Drop  black  therefore  became  a  synonym  of  a  good  black, 
ana  the  name  still  chngs  to  the  finely  powdered  black  now  on  the 
market.  The  composition  is  largely  calcium  phosphate,  with  only 
from  10  to  20  per  cent  of  carbon. 

(3)  Charcoal  blacks. — Charcoal  from  willow,  maple,  and  bass  trees 
is  largely  used  as  pigment  in  black  paints.  Many  of  these  paints 
consist  of  charcoal,  lampblack,  litharge,  and  linseed  oil.  Such  paints 
tend  to  sohdify  in  the  package  (because  of  the  litharge),  but  they  are 
excellent  preservatives  for  structural  steel.  Some  charcoal  is  pro- 
duced at  paper  mills,  but  the  product  contains  up  to  2  per  cent  of 
carbonate  of  potash,  whicli  unfits  it  for  use  in  oil  paints.  Such 
material,  however,  ia  much  used  in  the  manufacture  of  oilcloth  and 
coated  leather. 

Vine  black. — This  pigment  is  in  reahty  charcoal  black  that  is  made 
by  charring  grapevine.  The  grain  is  finer  than  ordinary  charcoal  and 
is  denser.  It  is  likely,  howeveu  to  be  too  alkaline  for  general  use 
with  linseed  oil. 

(4)  Mineral  blacks. — Heavy  black  slate  or  shale  is  used  to  some 
extent  lq  paint  for  buildings,  but  is  used  chiefly  as  black  filler  for 
ironwork.  It  is  often  toned  with  other  blacks  (carbon  or  lamp- 
black) that  are  not  so  heavy,  but  the  consumption  is  small  because 
of  its  destructive  action  on  paint  miUs  and  because  its  tinctorial 

1  HInrk  innprhiwtsiirvpjilts  mirnu^Ln  whBi  is  known  ss  Black  C)lnr  in  varnish.    BlBck  paint  composed 
high-grade  ooach  varnish  is  worlh  (ac<xjrdin£  tu 
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power  is  not  high.  Quite  as  satisfactory  results  are  obtained  by  the 
use  of  fine  silica  tinted  with  lampblack,  and  at  less  cost.  These 
blacks  (mineral  black,  slate  black,  oil  black,  black  chalk,  etc.)  are 
perhaps  more  important  abroad  than  in  this  country  and  are  found 
in  abxmdance  in  Bavaria,  Spain,  Italy,  and  elsewhere. 

Coal, — Powdered  coal  of  various  Kinds  is  likewise  used  in  some 
paints.  It  generally  contains  sulphur  compounds,  which  are  exceed- 
ingly harmful  to  metal  and  whicn  prevent  its  being  mixed  with  lead 
pigments.     The  use  is  not  increasing. 

Manganese  ores, — Pyrolusite  and  hausmannite  (natural  oxides  of 
manganese)  are  sometimes  powdered  for  use  as  pigments,  but  their 
most  important  application  in  the  paint  trade  is  as  driers  in  the 
preparation  of  boiled  linseed  oil. 

Graphite,  or  crystaUine  carbon,  both  natural  and  artificial,  is  a  very 
important  paint  pigment.  Its  extreme  lightness  requires  that  it  be 
diluted  with  a  heavier  base  to  give  it  ''tooth''  and  prevent  it  from 
being  spread  too  thin.  If  used  alone,  1  gallon  of  graphite  paint  will 
cover  from  1,000  to  1,600  square  feet  of  surface,  or  two  or  three  times 
as  much  as  most  other  pigments.  Few  graphite  paints  contain  as 
much  as  60  per  cent  graphite,  since,  in  addition  to  its  spreading  too 
thin,  it  is  also  a  slow  drier.^ 

AspJialtum, — ^Asphalts  and  bitumens  are  frequently  used  in  the 
paint  trade,  although  they  are  not  strictly  pigments.  Natural 
asphalt  may  be  consiaered  as  a  mineral  black,  biit  there  is  no  question 
of  its  being  classified  under  pigments,  as  it  is  specifically  provided  for 
under  paragraph  534  of  the  act  of  1913. 

(5)  BlacK  lakes. — ^Lakes  of  various  kinds  have  been  emploved  as 
black  pigments.  They  are,  however,  of  minor  importance.  Various 
coloring  agents  are  used,  including  logwood  decoction  and  potassium 
dichromate  with  copper  sulphate,  tannate  of  iron,  and  coal-tar  colors. 
They  are  rapidly  being  displaced  by  black  toners  made  from  carbon 
blacks.  These,  however,  are  sometimes  toned  up  by  precipitating 
nigrosine  (an  aniline  dye)  on  them.  A  high-grade  black  pigment  is 
made  by  precipitating  red,  yellow,  and  blue  aniline  dyes  upon  the 
extract  of  ivory  black,  and  this  pigment  is  unusually  flocculent  and 
remains  in  suspension  for  a  long  time. 

DOMESTIC   PRODUCTION. 

The  total  production  of  bone,  carbon,  and  lampblack  as  reported 
by  the  census  of  1914  was  valued  at  $2,953,947.  Approximately, 
one-half  of  this  represents  the  valua  of  bone  black,'  one-third  of  it 
was  carbon  black,  and  one-sixth  was  lampblack.  This  figure  does 
not.include  black  pigments  made  and  consumed  by  paint  manufac- 
turers and  others,  and  marketed  in  the  form  of  paint  or  other  finished 
product,  and  which  were  not  reported.  It  does  include,  however,  the 
output  of  firms  engaged  primarily  in  the  manufacture  of  fertilizers, 
paints,  or  varnishes.  Such  firms  produced  a  total  amount  exceeding 
the  output  of  all  the  establishments  engaged  primarily  in  the  manu- 
facture of  blacks. 

The  Bureau  of  Mines  *  states  that  during  1918  the  estimated  pro- 
duction of  carbon  black  was  43,500,000  pounds,  of  which  30,000,000 

1  Fox  fart).er  inf  }rmation  in  regard  to  graphite  (plumbago),  see  separate  unit  cf  the  Tariff  Inf.rmaticn 
Survej*. 

2  The  Fuel  Administration  claimed  that  many  of  the  West  Virginia  plants  were  extremely  wasteful 
of  gas,  and  several  plants  were  closed  as  a  war  measure  in  1917-18. 

» "Carbon  Black  industry  Surveyed,"  by  Roy  O.  Neal,  chemical  engineer,  Bureau  of  Mines,  The  Chemi- 
cal Engineer,  April,  1920,  pp.  121-3. 
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joTinda  was  manufactured  in  West  Virginia  and  1,500,000  in  Okla- 
loma.     The  estimated  distribution  of  tms  quantity  was  as  follows: 

tubber  iaduBtn- 20, 000,  OOO 

•riiHere'  ink. . .'. 10. 000, 000 

Sxported : 8,  OOO,  000 

Itove  polish 4, 000,  OOO 

'honograph  records 500,000 

Hher  uses  (paint,  cartMU  paper,  etc.) 1,000,000 

Process  of  mamifacture. — There  are  three  principal  methods  of 
nanufacture  of  blacks,  each  process  yielding  a  characteristic  product. 
>ome  of  these  processes  have  been  briefly  mentioned  above.  The 
ollowing  are  the  only  important  processes  in  the  United  States: 

(1)  Deposition  of  carbon  black  by  the  imperfect  combustion  of 
tatural  gas,  the  flame  impinging  upon  an  iron  plate  which  receives 
he  deposit  of  soot.  The  modification  most  used  is  the  so-called 
channel  process,  in  which  the  black  is  deposited  on  the  undcrsurfaces 
pf  steel  channels  by  iava  tip  burners  set  at  a  distance  of  3  to  4  inches. 

(2)  Deposition  of  lampblack  by  the  incomplete  combustion  of  coal 
ar,  wood  tar,  petroleum,  rosin,  etc.,  the  dense  smoke  being  deposited 
s  soot  in  chambers. 

(3)  Carbonization  of  bones  in  retorts  for  the  making  of  bone  black. 
Persons  engaged  in  the  industri/.'  —The  total  number  of  persons, 

ngagedin  the  industry  in  1914  was  437,  of  whom  339,  or  77.6  per  cent, 
rerewftge earners;  74, or  16. ©percent, were proprietorsorofficials;  and 
;4,  or  5.5  per  cent,  were  clerks  Cmcluding  other  subordinate  salaried  em- 
Joyees) .     Five  of  the  wage  earners  and  nine  of  the  clerks  were  women. 

The  largest  number  of  wage  earners  employed  was  390  for  Octo- 
ler;  the  smallest  number  was  300  for  March,  Data  from  previous 
ensuses  indicate  that  the  last  quarter  of  the  year  is  the  period  of 
aaximum  employment,  whereas  the  minimum  number  is  reported 
or  the  first  quarter.  The  minimum  number  of  wage  earners,  how- 
ver,  has  generally  been  in  excess  of  80  per  cent  of  the  maximum  for 
he  same  year;  and  in  1914,  the  year  which  shows  the  greatest  varia- 
ion  (due  probably  to  unusual  expansion  of  the  industry),  the  mini- 
num  employment  is  88.5  per  cent  of  the  average  for  the  year. 

Of  the  total  of  27  establishments  in  1914,  18  were  under  corpo- 
ate  ownership  and  these  plants  produced  73.5  per  cent  of  the  total 
utput.  The  tendency  of  the  industry  to  concentrate  in  large  estab- 
ishments  is  well  illustrated  by  the  statistics  on  page  41.  Six  eatab- 
ishments,  each  producing  more  than  $100,000  worth  of  product 
early,  reported  62.5  per  cent  of  the  1914  total  output.  The  average 
utput  per  establishment  in  1914  was  $54,206,  as  compared  with  only 
25,909  in  1904.  In  the  earlier  year  no  establishment  reported  an 
utput  valued  at  as  much  as  $100,000. 

( 'a}ntal.—Thfi  total  capital  invested  in  the  industry  in  1914  was 
4,995,400. 

Localities  of  production. — Two-thirds  of  the  establishments  that 
eported  production  in  1914  were  located  in  West  Vii^nia  and  the 
roduction,  consisting  almost  wholly  of  carbon  black  and  some  lamp- 
Jack  made  from  natural  gas,  amounted  to  58.2  per  cent  of  the  total 
!>r  the  United  States.  Other  producing  States,  \vith  the  number  of 
stablishmentfi  in  each,  were:  Massachusetts,  2 :  New  Jersey,  1;  New 

1  Datn  [rum  Federal  Census. 
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York,  1;  Ohio,  1;  Oklahoma,  1;  and  Pennsylvania,  3.     The  capital 
invested  in  West  Virginia  plants  was  82.5  per  cent  of  the  total. 

Domestic  production  and  consumption. — ^The  United  States  is  practi- 
-cally  self-supporting  as  regards  its  supply  of  blacks.  As  in  the  case 
of  most  pigments,  however,  there  are  consistent  importations  of  special 
qualities.  . 

Digest  of  cens^is  statistics  J  or  the  indnstr\i. 


Year. 


1914 
1909 
1904 
1899 
1889 
1879 
1869 
1^9 
1849 


Number  of 

astablish- 

ments. 


27 
27 
25 
15 
24 
18 

9 
24 

5 


Wage 

Value 

earners 

Wages. 

Cost  of 

Value  of 

added  by 

(average . 

materials. 

products. 

manufac- 

number). 

ture. 

339 

S336,001 

$686,240 

11,463,569 

1777,329 

228 

149,327 

444,608 

1,093,494 

648,886 

200 

105,159 

203,396 

647,717 

444,321 

85 

46, 107 

105,712 

359,787 

254,075 

323 

216,288 

485,867 

1,031,030 

545,163 

224 

80,249 

440,068 

661,376 

221,308 

56 

20,734 

107,565 

193.800 

86,235 

168 

52, 176 

179,288 

376,710 

197,422 

24 

7,056 

20,925 

42,250 

21,325 

Capital 

invested. 


14,995,400 
1,841,966 
1,663,143 

782,247 
1,627,661 

627,350 

(?) 


It  is  probable  that  the  decreases  shown  for  1899  as  compared  with 
1889  are  due  to  differing  classifications  of  establishments  reporting. 
The  same  reason  may  be  assigned  for  variations  shown  in  the  statis- 
tics of  other  censuses. 

In  addition  to  the  productions  recorded  in  the  above  table,  bone 
black  to  the  value  of  $961,995  was  made  in  1909  by  establishments 
engaged  primarily  in  the  manufacture  of  fertilizers  and  glue;  and 
manufacturers  of  paint  and  varnish  reported  lampblack  and  other 
blacks  made  for  sale  as  pigments,  to  the  value  of  $105,063.  These 
figures  bring  the  value  of  the  total  output  for  1909  up  to  $2,160,552. 

In  1914  the  output  of  establishments  in  the  paint  industry  and  in 
the  fertilizer  industry  was  an  even  greater  factor,  and  together  fur- 
nished very  nearly  as  large  an  amount  as  was  reported  by  the  estab- 
lishments engaged  primarily  in  the  manufacture  of  t&ese  blacks. 
The  total  production  for  1914  was  $2,953,947,  but  this  does  not 
include  black  pigments  made  and  consumed  by  paint  or  other  man- 
ufacturers, and  marketed  in  paint  or  other  form;  The  production 
of  such  intermediates  was  not  reported. 

The  following  data,  showing  tne  statistics  in  greater  detail,  are 
available  only  for  1909  and  1914: 


1914 


Number  of  establishments 

Bone,  carbon,  andl  ampblack  industry 

Paint  and  varnish  industry 

Fertilizer  industry 


39 

27 

7 

5 


Bone,  carbon,  and  lampblack  industry. 

Paint  and  varnish  industry 

Fertilizer  Industry 

Bone  black  (animal  charcoal): 

Number  of  establishments 

Pounds 

Value 

Carbon  black: 

Number  of  establishments 

Pounds 

Value 

Lampblack: 

Number  of  establislunents 

Poiuids '. 

Value 

All  other  products 


SI,  468, 560 

94,898 

1,413,166 


44,609,000 
11,532,000 

20 

22,869,000 

1918,091 

12 

s  11,200,000 

$508,856 

$17,686 


1900 


} 


67 
27 

30 


$1,003,494 
105,063 
961,906 


$1,070,333 

18 

0) 

625,514 

32 

i439,707 
$24  996 


»  Figures  not  available. 

s  Includes  $216,212,  the  value  of  4,786^394  pounds;  and  $288,644,  for  which  no  quantity  was  reported. 
Total  quantity  estimated  at  11,200,000  poundis. 
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Domestic  exports^ — ^The  United  States  has  been  a  rather  large 
exporter  of  black  pigments,  chiefly  lampblack  and  carbon  black. 
The  exports  in  1905  were  in  excess  of  $500,000  in  value.  There  was 
considerable  variation  from  year  to  vear.  The  maximum  exports- 
before  the  war  were  in  1912  when  they  were  valued  at  $907,623. 
This  was  followed  by  a  marked  falling  oflF  in  1913  and  it  was  not 
until  1917  that  the  exports  exceeded  or  again  approached  the  record 
of  1912.  But  in  1919,  due  in  large  measure  to  greatly  enhanced 
prices,  the  exports  established  a  new  maximum  value  of  $1,573,740. 

Before  the  war,  the  exports  of  black  pigments  were  chiefly  to 
Europe,  especially  to  Great  Britain,  althou^  Germany  and  France 
also  absorbed  large  quantities.  The  exports  to  Germany  showed 
some  decline  in  1914  and  ceased  abruptly  soon  after  the  outbreak  of 
the  war.  Larger  quantities  were  tnen  exported  to  England  and 
other  European  countries;  and  since  1917  greatly  increased  amounte 
have  been  exported  to  Latin-American  countries,  which  had  hitherto 
been  comparatively  unimportant  consumers  of  American  blacks. 
Larger  quantities  were  also  shipped  to  the  Far  East. 

FOREIGN   PRODUCTION. 

Germany  was  doubtless  the  largest  foreign  producer  of  black  pig- 
ments; but  Great  Britain,  France,  Netherlanas,  Austria,  and  many 
other  countries  produce  large  amounts,  chiefly  for  home  consumption. 
The  raw  materials  vary  somewhat  in  the  different  countries.  For 
instance,  lampblack  and  carbon  blacks  are  made  in  Germany  from 
lignite  and  coal-tar  residues,  and  the  best  drop  black,  and  other 
charcoal  blacks  (Frankfort  black,  etc.)  are  made  from  spent  wine 
yeast  as  well  as  grape  skins  and  twigs  of  grapevine. 


IMPORTS. 

Imports  of  black  pigments  have  been  very  small  as  compared  with 
the  domestic  production.  Many  varieties,  however,  have  been 
imported.  In  1914,  27  different  varieties  of  black  pigments  are 
recorded  among  the  imports,  coming  chiefly  from  Germany  and 
England  with  smaller  amounts  from  France,  Netherlands,  and 
Austria.  The  one  importation  of  animal  carbon  came  from  Canada. 
There  was  also  a  little  black  paint  imported  in  that  year,  mostly 
from  Great  Britain,  and  only  small  amounts  from  Germany,  and  a 
trifle  from  France.^  The  average  value  of  the  imports  for  the  five 
years  before  the  war  (1910-1914,  inclusive)  was  $26,132  annually. 
Even  under  the  25  per  cent  duty  existing  at  that  time,  the  revenue 
was  far  from  large.  Since  1915,  the  imports  of  black  pigments  have 
been  absolutely  negligible;  the  total  value  in  1918  amounted  to  only 
$279. 

PRICES. 

New  York  quotations  for  several  of  the  standard  grades  of  black 
pigments  will  De  found  on  page  44.     At  the  outbreak  of  the  war,  the 

Quotations  ranged  from  2J  and  5  cents  per  pound  for  ordinary  pow- 
ered bone  black  to  8  and  12  cents  per  pound  for  ivory  black.     After 

1  The  references  under  this  topic  are  to  fiscal  years. 

*  These  statements  are  based  on  the  survey  of  the  imports  of  chemical  and  allied  products,  by  Dr.  E.  R» 
Pickrell,  Department  of  Commerce,  Miscellaneous  Series  No.  82. 
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the  outbreak  of  the  war,  prices  did  not  advance  materially  until  1916. 
A  general  advance  began  in  that  year  with  the  result  that  in  1918 
black  pimnents  had,  fflmost  without  exception,  at  least  doubled  in 
value.  The  most  marked  increases  were  registered  in  lampblack  and 
carbon  gas  black,  which  were  selling  in  1918  at  five  times  the  prices 
that  prevailed  in  August,  1914.  Prices  of  lampblack  and  carbon 
black  fell  off  somewhat  during  1919,  but  prices  for  the  other  pigments 
continued  at  the  same  high  level  during  1919  and  1920. 

TARIFF   HISTORY. 

Black  pigments  were  dutiable  at  25  per  cent  ad  valorem  under  the 
act  of  1883  ^  and  this  rate  was  continued  in  all  the  subsequent  acts 
until  1913,  except  for  the  three  years  under  the  act  of  1894,  when  the 
rate  was  20  per  cent.  The  act  of  1913  reduced  the  duty  to  16  per 
cent,  but  without  any  apparent  effect  upon  the  volume  of  imports. 
In  fact,  the  imports  dunng  the  first  quarter  of  the  fiscal  year  1914 
(under  the  25  per  cent  rate)  were  practically  two-thirds  as  much  as 
came  in  during  the  remaining  three  quarters  (under  the  15  per  cent 
rate). 

TARIFF   CONSIDERATIONS.  $ 

The  black  pigments  present  no  problems  in  tariff  classification, 
except  in  the  case  of  bone  black.  A  grade  of  this  material  ''not 
suitable  for  use  as  a  pigment"  enters  free  of  duty  under  paragraph 
477,  while  similar  material  differing  only  in  the  fineness  of  grinfing  is 
dutiable  at  15  per  cent  as  a  black  pigment  made  from  bone  (para- 

g'aph  53).     (See  discussion  of  Tariff  Considerations  in  Survey  on 
one  Char  and  Blood  Char,  par.  477.) 

Black,  made  from  hone,  ivory,  or  vegetable  substances,  incliiding  gas  black  and  lampblack, 
dry  or  ground  in  or  mixed  with  oil  or  water — Imports  for  consumption — Revenue, 


Fiscal  year. 


1900.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914  «. 
1914  ». 
1916.. 
1916.. 
1917.. 
1918.. 
1919.. 
1917.. 


Rate  of  duty. 


25  per  cent 

do , 

do 

do 

do 

....do 

15  per  cent 

— do 

....do 

....do 

....do 

....do 

IS  per  cent  less  20 
per  cent.* 


Quantity. 


Pownds. 

570,950 
1,295,258 


69,977 


Value. 


$22,430 

23,394 

26,064 

22,544 

31,056 

10,943 

16,661 

24,459 

2,396 

6,332 

279 

65.118 

56 


Duty 
collected. 


$5,607 

-  5,848 

6,516 

5,636 

7,764 

2,735 

2,499 

3,668 

359 

949 

41 

768 

6 


Value  per 

unit  of 
quantity. 


$0,039 
.018 


Actual  and 

computed 

ad  valorem 

rate. 


Percent, 


25 
25 
25 
25 
25 
25 
15 
15 
15 
15 
15 
15 
12 


1 "  Bone-char"  was  mentioned  in  the  act  of  1883  in  thissame  paragraph.    In  subsequent  acts  itwaslisted 
in  separate  paragraphs,  finally  being  placed  upon  the  free  list  in  the  act  of  1913. 
»  Act  of  1900— July  1  to  ^  ct.  3, 1913. 
»  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 
<  From  Cuba  (reciprocity  treaty,  Dec.  27, 1903). 


ethetlands 

niled  Kingdom... 
antral  Amerlta . . . 

ah».."'.'.'.'."'".'.'. 
jiith  America 
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Lampbiatt—Dointtlie  export!  (jural  yean). 


•  tX,28a  M  Bussia  in  Kurope. 

Carbon,  bont,  and  lampblaet,  domettie  export*. 


Exported  to-    * 

TeuMs«in 

Calendar  y«rs. 

me 

19.7 

ms 

isis 

.«16 

»™=,v 

IS 

46,174 

"1 

'11 

3,708 

Iia,55S 

as 

>es,wo 

ttis,a2i 

10,  M3 

g-;^:::::::::::::::::::::::::::::: 

172,  IM 

iii 

i 
lis 

U3',7SI 

"li 

■'i 

«S,431 
162,701 
3i;2» 

4^ 

3  em 

■i 

'.730 
1,441 

li 

SS"*--;-: :■•:■: 

588,  B88 

,«51 

'S« 

52i,«a 

fll7,30S 

,,,„,» 

783,408 

. 

JJIoot* — Dry,  prUxi,  i 
(From  Oil,  Paint,  an 


t  centt,  per  pound. 

Drug  Hoporl«r.l 


ino,  powdered: 

January' 

April! 

Jifly 

October' 


Jdv 

lanoary.. 
April 

OoWjer.'; 

1^:: 


K 


n 


14-20 


nil 


14-20 
25-35 

7-12 
8^12 
lfl-30 
16-30 


16-30 
16-30 


>  Inotudas  drop  bone  tor  10 


'  See  powdered  bone. 
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Blacki — Dry — Prices. 

[From  Oil,  P^inti  nod  Dnig  Reporter.] 

PER  POUND  WHOLESALE. 


Kind  or  grade. 

1912 

1913 

1914 

1915 

1016 

1917 

1918 

1919 

1900 

Lampblack: 

JanuarF ^ »-. 

Centt. 
4-10 
4-10 
4-10 
3-7 

Centt. 
6-7 
6-7 
3-7 
3-7 

Centt. 
8-7 
3-7 
3-7 

3-7 

Centt. 
3-7 
3-7 
4-8 
4-8 

Centt. 

14-18 
12-18 
12-18 

Centt. 
12-18 
14-20 

14-ao 

14-20 

Centt. 
12-25 
12-25 
15-46 
15-45 

4 

Centt. 
UM5 
15-46 
15^ 
15-45 

6 

6 

6 

6-7 

4' 

4 

4 

4-6 

Centt. 
15-45 

April 

15-46 

July 

15-46 

October 

12-40 

Charcoal,  willow,  powdered:^ 

Tnnimrv 

6-7 

April 

6-7 

Jifly 

6-7 

October 

6-7 

Vln«: 

January 

^ 

4-V> 

April 

••*•"••" 

4-5 

Jlfiy 

4-5 

October 

4-5 

PER  TON  IN  CAR  LOTS. 


Mtnerol  blacks: 
January... 

April 

July 

October... 


f»K-$25 

S1&426 

Il»-I26 

1 

$18-626 

ttl8-«26 

|20-«30 

136-130 

e6-«46 

21-26 

18-25 

16-25 

18-25 

18-25 

20-30 

25-80 

35-45 

21-25 

18-26 

18-25 

18-25 

2(^30 

24-30 

35-46 

85-45 

21-25 

18- •» 

18-26 

18-25 

20-90 

24-30 

35-45 

35-45 

i3&-$45 
35-45 
35-46 
35-45 


( Not  quoted  prior  lo  1918. 
Bladt9 — In  oil — Prices,  in  cents  per  pound,  in  Impound  and  S^pound  cans. 

[From  Oil,  Paint,  and  Drug  Reporter.j 


Kind  or  grade. 


Ck>ach  black  in  japan: 

January 

April 

Jifly 

October 

Coach  black  in  oil: 

January 

April 

July 

October 

Drop  black  in  oil: 

January 

April 

July 

October 

Lampblack  in  oil: 

January 

April 

July 

October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1019 

20-30 

ao-30 

20-30 

20^30 

20-30 

24-32 

28-35 

28-40 

20-^ 

20-«) 

20-30 

20^ 

24-32 

24-«2 

28-35 

2»-40 

20-ao 

9D-30 

20-30 

20^ 

24-32 

24-32 

2^-40 

28-40 

20-30 

20-30 

20-30 

20-30 

24-32 

24-32 

28-40 

28-40 

14-18 

14-18 

14-18 

14-18 

14-18 

16-22 

20-26 

26-32 

14-18 

14-18 

14-18 

14-18 

16-22 

1^22 

20-25 

88-32 

14-18 

14-18 

14-18 

14-18 

16-22 

16-22 

26-32 

32-36 

14-18 

14-18 

14-18 

14-18 

16-22 

16-22 

26-82 

32<36 

14-18 

14-18 

J4-18 

14-16 

14-16 

16-22 

20-25 

26-32 

14-18 

14-18 

14-16 

14-16 

16-22 

16-22 

20-26 

26-32 

14-18 

14-16 

14-16 

14-16 

16-22 

16-22 

26-32 

32-36 

14-18 

14-16 

14-16 

14-16 

18-22 

18-22 

26^2 

32-36 

12-14 

12-14 

12-14 

12-14 

12-14 

24-30 

28-35 

30-40 

12-14 

12-14 

12-14 

12-14 

24-30 

24-30 

28-35 

30-40 

12-14 

12-14 

12-14 

12-14 

24r^ 

24-30 

30-40 

40-45 

12-14 

12-14 

12-14 

12-14 

24-«) 

24-80 

3(M0 

40-46 

1920 


28-40 
28-40 
28-40 
28-40 

32-36 
32-36 
32-36 
32-36 

32-86 
32-36 
32-36 
32-36 

40-46 
40-45 

40-4£ 
40-4. 


Black  pigments — rates  of  duty. 


-\ct  of— 

Par. 

1883 

88 

1890 

52 

1894 

40 

1897 

47 

1909 
1913 

45 
53 

Tariff  classification  or  description. 


The  pigment  known  as  bone  black,  and  ivory -drop  black,  and  bone 

char. 
Black,  made  from  bone,  ivory,  or  vegetable,  ui\der  whatever  name 

known,  including  bone  black  and  lampblack,  dry  or  ground  in  oil 

or  water. 
Black,  made  from  bone,  ivory,  or  vegetable,  under  whatever  name 

known,  including  bone  black  and  lampDlack,  dry  or  ground  in  oil 

or  water. 
Black,  made  from  bone,  ivory,  or  vegetable  substance,  by  whatever 

name  known,  including  bone  black  and  lampblack,  dry  or  ground 

in  oil  or  water, 
.do 


Black  pigments,  made  from  bone,  ivory,  or  vegetable  substance,  by 
whatever  name  known;  gas  black  and  lampolack,  dry  or  ground 
in  or  mixed  with  oil  or  water. 


Rates  of  duty , 
apeelllc  and 
ad  valorem. 


25  per  cent  ad  va- 
lorem. 
Do. 


20  per  cent  ad  va- 
lorem. 

25  per  cent  ad  va- 
lorem. 

Do. 
15  per  cent  ad  va- 
lorem. 
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CODBT  AND  TrEASUEY  DECISIONS. 

Merchandise  deacribed  as  "vegetable  black  made  from  bone"  and 
used  principally  for  clarifying  or  purifying  cbemicals  was  classified 
under  paragraph  45  of  the  act  of  1909  (Abstract  37721,  of  1915) ;  but 
black  made  from  bone,  ivory,  or  vegetable  substances,  used  for 
decolorizing  purposes  and  classified  as  a  pigment  under  the  cor- 
responding paragraph  (53)  of  the  act  of  1913,  was  held  exempt  from 
duty  as  "bone  olack,  not  suitable  for  use  as  a  pigment,  under 
paragraph  447.     (Abstract  37347,  of  1915.) 

See  aiso  Tariff  Information  Surveys  on  Bone  Char  and  Blood  Char 
(par.  477,  act  of  1913),  and  Paints  and  Pigments  (par.  63,  act  of  191.'^). 

BLOOD  CHAB  ANB  BONE  CHAB  NOT  SUITABLE  FOR  USE  AS  A  PIGMENT. 

SUMMABT. 

Par.  447  (free  list). — "*  *  *  blood  char,  bone  char,  *  *  * 
not  suitable  for  use  as  a  pigment." 

Blood  char  and  bone  cnar,  known  generally  as  "animal  charcoal," 
are  porous  forms  of  carbon  obtainea  by  charring  dried  blood  and 
bones.  The  variety  not  suitable  for  use  as  a  pigment  is  used  chiefly 
for  decolorizing  sugar,  glucose,  and  other  organic  solutions.  To  be 
used  as  a  pigment,  bone  char  must  be  finely  ground,  and  therefore 
only  the  granular  and  unground  varieties  are  included  under  this 
provision. 

Production  of  animal  charcoal  was  reported  by  seven  establish- 
ments in  1914,  who  bad  an  output  of  44,509,000  pounds,  valued  at 
$1,532,000.  This  was  an  increase  of  43.3  per  cent  over  the  value 
reported  during  1909. 

Imports  of  olood  char  and  bone  char  in  1914  were  valued  at 
t79,506,  or  approximately  5.2  per  cent  of  the  domestic  production. 
Prewar  imports  of  bone  char  averaged  about  $20,000  in  value,  but  a 
considerable  increase  in  imports  occurred  when  this  article  was  placed 
on  the  free  list  by  the  act  of  1913.  The  average  annual  value  of  the 
imports  for  1915-1919  was  $62,141.  Blood  char  is  imported  in  much 
smaller  quantities.  The  maximum'  (in  1914)  amounted  to  26,674 
pounds,  valued  at  $1,789.  During  1916,  1917,  and  1918  practically 
no  imports  were  made. 

Bone  char  was  dutiable  at  25  per  cent  ad  valorem  under  the  acts  of 
1883  and  1890  and  at  20  per  cent  under  the  acts  of  1894,  1897,  and 
1909.  The  limitation  "suitable  for  use  in  decolorizing  sugars" 
appeared  in  the  acts  of  1894, 1897,  and  1909.  Blood  char  was  included 
in  the  provision  in  1909  and  given  the  same  rate  of  duty  as  bone  char. 
In  the  act  of  1913  both  blood  char  and  bone  char  not  suitable  for  use 
as  a  pigment  were  placed  on  the  free  list. 

General  Information. 

description. 

Blood  char  and  bone  char  are  porous  forms  of  carbon,  which  are 
sometimes  known  by  the  general  name  of  "animal  charcoal."  These 
products  are  obtained  by  neating  dried  blood  and  bones  in  a  closed 
retort  until  all  of  the  volatile  matter  is  driven  off.     The  following 


TARIFF  INFORMATION  SURVEYS. 


47 


chemical  analyses  of  different  samples  of  bone  char  show  the  average 
•chemical  composition  of  this  material. 


Phosphate  of  lime. 

Carbon 

Carbonate  of  lime. , 

Iron 

Alumina  and  silica 
Sulphate  of  lime. . . 
Water 


Sample 
No.1. 

Sample 
No.  2. 

Sample 
No.  3. 

Percent. 

75.12 

10.80 

6.25 

.15 

.87 

.35 

&46 

Percent 
75.04 
12.00 

Percent. 
70.0 
12.0 
15.0 

.10 

0.04 

3.0 

Sample 
No.  4. 


Percent. 

76.05 

9.50 

7.50 

.10 

.50 

.35 

5.00 


The  principal  difference  between  bone  char  used  for  decolorizing 
purposes  and  that  used  ss  a  pigment  in  paint  manufacture  consists 
m  the  grinding.  Bone  char  for  the  former  use  is  m  a  granular  form, 
the  griins  varying  from  the  size  of  a  pea  to  the  size  of  a  pinhead! 
BonI  char  pigiient  is  very  finelv  ^ound  and  is  known  to  tL  pahxt 
trade  as  ''powdered  bone  black." ^    Material  which  must  be  sub- 

t'ected  to  processes  of  grinding  and  cleaning  to  become  pigments  has 
>een  held^to  come  within  this  provision,  smce  in  the  condition  as 
imported  it  is  ''not  suitable  for  use  as  a  pigment."     (T.  D.  34344.) 

Sugar  refiners  prefer  bone  black  running  from  16  to  30'  mesh,  and 
their  contracts  commonly  provide  that  there  shall  not  be  more  than 
5  per  cent  finer  than  30  mesh.  Paint  grinders,  on  the  other  hand, 
usually  require  that  bone  black  to  be  used  as  a  pigment  shall  be 
sufficiently  fine  that  all  of  it  will  pass  through  a  200-mesh  sieve. 
Many  of  their  specifications  insist  that  at  least  99  per  cent  shall  pass 
through  a  350-mesh  screen.  A  typical  screen  analysis  of  bone  black 
to  be  used  in  sugar  refining  is  as  follows: 

Per  oent. 

Oversize 6.  7 

8-10  standard  mesh 48. 4 

10-14  standard  mesh 37.8 

14-20  standard  mesh 4.6 

20-28  standard  mesh 1.0 

28-35  standard  mesh 6 

Fines  standard  mesh 5 

USES. 

Animal  charcoal  has  the  power  of  absorbing  many  substances, 
such  as  organic  coloring  matters  and  gases,  and  it  thereiore  is  largely 
used  as  a  decoloiizer  m  refining  sugar,  glucose,  and  other  organic 
solutions.  In  the  purification  of  certain  vegetable  oils  and  paraffin, 
bone  char  or  blood  char  is  used  in  the  filter  medium.  Otner  uses 
are  in  small  ffiters  for  drinking  water,  in  the  manufacture  of  some 
blackings,  in  casehardening  of  iron,  and  occasionally  as  a  means  of 
absorbing  odors  in  apartment  houses  and  other  buildings.  Animal 
charcoal  used  for  clarifying  purposes  is  usually  revivified  and  reused. 
The  process  of  revivification  consists  in  reheating  the  charcoal  in  a 
closed  retort  until  all  of  the  absorbed  material  is  charred.    After 


1  Bone  black  pigments  are  discussed  in  a  separate  Tariff  Information  Survey  for  ''Black  Pigments.'^ 
<Par.  83,  act  of  1913.) 
*  Also  known  as  No.  16  and  No.  30  sieves. 
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several  reburnings  the  absorptive  quality  is  greatly  diminisbod,  and 
fiQally  the  material — ^known  as  "spent  bone  black"— is  sold  for 
fertilizer  purposes. 

MANUFACTURE, 

Blood  ohar  is  made,  by  heating  dried  blood  in  a  closed  retort  until 
all  volatile  matter  has  been  driven  off. 

In  the  manufacture  of  bone  char  the  bones  must  first  be  treated 
to  remove  fat.  The  fat  is  sometimes  removed  by  boiling  with  water 
or  heating  with  steam,  or  it  may  be  removed  by  treatment  with  a 
solvent,  such  as  benzine  or  carbon  disulphide.  After  the  removal 
of  the  fat  the  bones  are  put  into  an  air-tight  retort  and  heated  until 
the  volatile  matteris  driven  off.  This  operation  usually  lasts  from 
6  to  10  hours.  The  volatile  matter  consists  of  bone  oil,  ammonia, 
and  other  gases.  The  bone  oil  and  ammonia  are  collected  and  uti- 
lized as  by-products.  After  the  heating  the  charcoal  must  be  cooled 
in  air-tight  vessels. 

DOMESTIC    PRODUCTIOfJ. 

In  1909  there  were  seven  establishments  reported  to  be  manufac- 
turing animal  charcoal,  with  an  output  valued  at  {1,070,333.  In 
1914  the  same  number  of  establi^ments  produced  44,509,000 
pounds,  valued  at  $1,532,000.  Later  figures  for  the  production  are 
not  available,  but  three  plantsreporbed  a  total  output  ol  8,942,000  lbs. 
in  191S.  These  figures  include  the  production  of  animal  charcoal 
for  use  as  a  pigment,  but  it  is  believed  that  most  of  the  output  was 
bone  char  for  use  in  sugar  refining  and  fertilizers. 


The  imports  of  bone  char  not  suitable  for  use  as  a  pigment  have 
shown  considerable  variation  since  1908.  Before  it  was  placed  on 
the  free  list  by  the  act  of  1913,  imports  were  in  the  neighborhood  of 
$20,000.  They  increased  from  $12,484  in  !9!3  to  $77,717  in  1914, 
and  reached  a  maximum  of  $120,715  in  1915.  For  the  period  1916- 
1919  the  average  annual  value  of  the  imports  was  $62,141.  In  1914 
the  imports  were  received  from  the  following  sources:    France,  41.1 

fier  cent;    England,  30.5  per  cent;   Germany,  19. :i  per  cent;   Scot- 
and,  8.9  per  cent;  and  Netheriands,  0.2  per  cent. 

Blood  char  is  imported  in  considerably  smaller  amounts.  The 
maximum  import  in  recent  years  occurred  in  1914  and  amounted  to 
26,674  pounds,  valued  at  $1,789.  All  of  the  imports  during  1914 
came  from  Germany.  In  1915,  14,167  pounds  were  received,  but 
there  were  practically  no  imports  during  1916,  1917,  and  1918. 
During  the  fiscal  year  1919,  10,732  pounds,  valued  at  $441,  were 
imported. 

EXPORTS. 

Since  1916  Commerce  and  Navigation  has  shown  the  annual 
exports  of  "Carbon,  bone,  and  lampblack,"  These  amounted  to 
$521,463  in  1916,  $917,303  in  1917,  and  $1,111,263  in  1918.  The 
exports  are  believed  to  be  almost  entirely  carbon  and  lampblack. 
A  small  quantity  of  bone  black  is  no  doubt  exported,  but  probably 
not  the  variety  used  for  decolorizing  p 
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PRICES. 

Domestic  prices  for  blood  char  are  not  quoted  in  most  of  the  trade 
journals.  Tne  value  per  unit  of  quantity  in  the  import  tables  has 
shown  considerable  variation,  ranging  from  4  cents  per  pound  in 
1919  to  J  1.06  per  pound  in  1916.  The  former  figure  is  believed  to 
more  nearly  approximate  the  average  price  of  this  article.  The 
prewar  price  for  blood  char  was  in  the  neighborhood  of  10  cents  per 
pound. 

Powdered  bone  char  has  varied  in  price  from  2{  and  6  cents  per 
poimd  in  1914  to  5i  and  12  cents  during  1919.  Bone  char  for 
decolorizing  purposes  is  not  quoted,  nor  do  tne  import  tables  list  the 
value  per  unit  of  quantity.  During  1918  the  suffar  refiners  paid 
between  5i  and  7  cents  per  pound  for  their  bone  char. 

TARIFF   HISTORY. 

Bone  char  was  mentioned  specifically  in  the  act  of  1883  and  made 
dutiable  at  25  per  cent  ad  valorem.  In  the  act  of  1890,  ''bone  char, 
suitable  for  use  in  decolorizing  sugars,''  was  dutiable  at  25  per  cent 
ad  valorem.  The  rate  was  reauced  to  20  per  cent  in  the  act  of  1894, 
and  continued  in  the  acts  of  1897  and  1909.  Blood  char  was  included 
in  the  provision  in  1909  and  given  the  same  rate.  In  the  act  of  1913 
the  language  was  changed  to  read:  "Charcoal,  blood  char,  bone 
char,  or  bone  black,  not  suitable  for  use  as  a  pigment,''  and  the 
provision  was  transferred  to  the  free  list. 


TARIFF   CONSIDERATIONS. 

Relation  to  the  cost  of  sugar  refining, — ^The  cost  of  bone  char  rep- 
resents about  2  per  cent  of  the  total  cost  of  refining  sugar,  according 
to  the  following  table,  which  was  prepared  from  data  presented  in 
the  Tariff  Oomtnission's  report  on  ''Refined  sugar:  Costs,  prices,  and 
profits  (1920)": 

Comparison  of  the  average  cost  of  bone  char  per  pound  of  refined  sugar,  with  the  total  cost 

of  reining. 

(Figures  taken  from  the  boolcs  of  a  numbo*  of  representative  refineries.] 


Year. 


1914 
1915 
1916 


Cost  of 
bone 
char. 

Total 

refining 

cost. 

10.00010 
.00010 
.00009 

10.00420 
.00424 
.00452 

Year. 


1917 

1918 

1919  (6  months) 


Cost  of 
bone 
char. 


10.00015 
.00019 
.00017 


Total 

refining 

cost. 


10.00713 
.00161 
.00889 


TARIFF   CLASSIFICATION. 


Paragraph  447  of  the  act  of  1913  contains  a  provision  for  the  free 
entry  of  bone  char  '^not  suitable  for  use  as  a  pigment,"  while  under 
the  operation  of  paragraph  53  of  the  same  act  '*  black  pigments,  made 
from  Done, ''  are  dutiable  at  15  per  cent  ad  valorem.  These  two  varie- 
ties of  bone  black,  as  pointed  out  elsewhere  in  this  survey,  differ  only 
in  fineness  of  grinding.     The  limitation  ''not  suitable  for  use  as  a 
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pigment"  do«8  not  definitely  identify  a  particular  type  of  material, 
and  it  has  therefore  occasioned  considerable  litigation.  The  difH- 
culty  in  classification  might  be  avoided  by  including  all  varieties  of 
bono  black,  irrespective  of  use,  under  one  provision.  If,  however,  it 
is  desired  to  continue  to  differentiate  between  the  different  varieties 
of  bone  black,  it  is  suggested  that  the  distinction  be  made  on  the 
basis  of  fineness  of  grindii^.  Requirement  that  all  of  the  material 
shall  pass  through  a  lOO-mesh  (No.  100)  sieve  would  include  all 
"black  pigments  made  from  bone"  and  would  exclude  the  coarser 
bone  char  used  for  decolorizing  Bugar  and  other  solutions. 


Ftorelyear. 

R«l«otduty. 

QiunUty. 

V>I<H. 

RutJ- 

ValDeper 

quanllty. 

Activdand 

MS, 

2',V» 

Patau. 

do 

;:::i::::::::::: 

u;aS 

«;IS 

.    .    . ...    3,  Co  Oct.  3.  iei3, "  Bone  cbsr,  roltnble  (or  UM  In  dMolOTUliu  mnTs. 

of  1913— Oct.  4, 1813,  to  June  30,  ISM. 

Stood  char — htvpartifor  cotuumption — Revenw. 


FlMalyrar. 

Rale  af  duty. 

Qiumtlty. 

Value. 

Dnty 

Value  per 
quantity. 

SH 

1.10 

ftmnd.. 

1 

tjTBO 

1 

Paciiu. 

J"i 

"5"!;;;;::;; 

10.732 

30 

:::::S:;;;:::::::: 

do 

i«  black — Friea,  per  pound,  vihoUtaU,  New  York.' 
(From  Oil,  Paint,  and  Dnig  Reporter.) 


October,  leit... 


Januaiy,  1CII3... 
April,  1913 

July,  1913 

Ootober.lSlS... 


tis s  -u 


JuJy/lBlB.Viw! 
Oetober.mS.., 
January,  1916... 
April,  1919 


October,  1910 

iepowder«db«netilaek,9ultableforu9eai>plginail.   DecokuKIns bi 
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r,  per  (on,  viholeiaU,  New  Yort. 

Drag  E^Xrter.) 


laaaaljjltK... 

ApTlli  11115 

Iiay.lOlS 

October,  IMS... 
Jsnuarr,  iglS.. . 

April,  feia 

Jiily,lW« 

OciEober.lSIS... 
IsDuary,  HIT... 

April,  m7 

]uIy,lM7 

Oefol>er,lM7... 


Bone$,  rough,  htini—Priret  par  ton,  wholelaU,  New  York. 
[FTom  Oil,  Palm, and  I>nig  RcpoclM.) 


All):iut,I«U «22..'v-(24 

Januarr.lBlS 22.5-  24 

April,  IBIS 22.S-  24 

July.lMS I2.S-  24 

Octobtt-.IBIS 22,5-  24 

laDuaij,  1918 22.,^-  24 

April,  UIB 22.5-24 

Jiily,IVia 22.,^-  24 


OcMb(r,l»lfl... 
January,  1917. . 
April, I9l7 

Octotm,  IftiK ;' 


*uiy,  iT^io,,,., ju   - 

October,  1918 30    ■ 

January,  1919 

April,  1919 

Iuly,IB19 

OcWber,19lB 2S   - 


1  Unvcilfl«d,  perhaps  a  utEiprlnt. 

Blood  ehar  and  bone  cAor — RaUt  nf  duty. 


«.»- 

PM. 

Tarlfl  dasaiacalion  or  dsscriptlon. 

Raise  of  duty, 

13 

J 

Bonecbar 
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"^-^ 
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wo 
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Court  and  Tbeasurt  Decisions. 

The  dutiable  classification  of  blood  char  under  the  name  of  "blood 
charcoal"  came  up  under  the  act  of  1897.  The  Board  of  General 
Appraisers  found  from  the  testimony  that  the  merchandise  was  not 
the  ordinary  bone  char  of  commerce,  since  it  was  made  from  the  blood 
and  not  from  the  bonea  of  animals,  and  that  it  was  not  commercial 
carbon,  although  carbon  constituted  almost  two-thirds  of  the  chemi- 
cal constitution.  It  was  hold  to  be  dutiable,  not  as  an  article  com- 
posed of  carbon  as  cla'^sified  by  the  collection,  but  as  bone  char 
by  similitude  or  as  an  unenumerated  manufactured  article  which 
paid  the  same  rate  of  duty.  (G.  A.  6076,  T.  D.  26508,  of  1005.)  A 
like  conclusion  was  reached  the  next  year  by  the  Circuit  Court  of 
the  Southern  District  of  New  York,  the  merchandise  in  this  case 
was  described  as  blood  char.  {United  States  v.  Lueders,  T.  D. 
'27494,  of  1906.)  The  Treasury  Department  acquiesced  without 
further  litigation.  (T.  D.  27535,  of  1906.)  The  court  decision 
was  followed  by  the  Board  of  General  Appraisers  in  G.  A.  6439,  T. 
D-  27609,  of  1906. 
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Many  decisions  have  been  made  under  the  act  of  1913,  paragraph 
447.     They  may  be  summarized  as  follows:  '  l     "«     ^ 

Burnt  refuse  pieces  of  ivory  classified   as  black  pigment  under 
paragraph  53  which  must  be  subjected  to  the  following  processes 
subsequent   to  importation:  (1)  Graded   as   to   colors,    (2)   foreign 
substances  such  as  nails  and  pieces  of  iron  removed,  (3)  crushed  to 
smaller  sizes,  (4)  ground  from  five  to  eight  times  in  a  powerful  mill,  and 
(5)  powdered  or  pulverized,  were  held  entitled  to  free  entry  under 
this  paragraph.     (Abstract  37719,   of   1915.)     Charcoal  for  censers 
which  upon  examination  is  shown  to  be  a  mixture  of  cHarcoal  and 
certain  gummy  mucilaginous  substances,  and  which  the  testimony 
does  not  show  is  not  suitable  for  use  as  a  pigment,  is  not  classable  under 
this  paragraph.     Where  it  is  intended  to  extend  the  meaning  of 
descriptive  words  in  a  tariff  law  to  articles  not  coming  exactly  under 
the  specific  designation  by  testimony,  that  such  articles  are  commer- 
cially known  by  the  terms  used  in  the  tariff  law  at  the  time  of  its 
passage,  the  testimony  must  show  that  the  articles  are  uniformly 
and  generally  so  known  in  the  commerce  of  the  entire  country.     (G. 
A.  7822,  T.  D.  35917,  of  1915.)     Animal  Hack  and  so-called  de- 
colorising  carbon,  classified  as  black  pigment  under  paragraph  63,  were 
claimed  free  of  duty  as  charcoal  or  bone  black  under  this  paragraph. 
The  protest  was  sustained  as  to  the  ground  charred  bone  or  animal 
black,  but  overruled  as  to  the  decolorizing  carbon  found  to  have  passed 
beyond  the  stage  of  charcoal  and  held  dutiable  as  an  unenumerated 
manufactured  article.     (Abstract  37560,  of  1915.)     Powdered  char- 
cxxa,  classified  as  black  pigment  under  paragraph  53  and  claimed 
free  of  duty  under  paragraphs  423  and  447,  was  held  to  be  a  non- 
enumerated   manufactured   article   and   held   dutiable   accordingly 
under  paraCTaph   385.     (Abstract   38112,   of   1915,   following   the 
preceding  case.)     In  other  cases  merchandise  variously  described 
was  held  free  under  this  paragraph  as  follows :  Black  made  from  hone, 
ivory  or  vegetable  substances  used  for  decolorizing  purposes  (Abstract 
37347,  of  1915);  ivory  char  (Abstract  38789,  of  1915);  burnt  ivory 
meces  (Abstract  38793,  of  1915);  r^rcooZ  (Abstract  39104,  of  1916); 
oone  black  invoiced  as  '^decolorizing  powder;''  bon^  bla^k  invoiced  as 
an  animal  black  and  used  as  a  bleaching  material  in  the  manufacture 
of  cream  of  tartar  and  tartaric  acid  (Abstract  40023,  of  1916).    Bone 
black  not  suitable  for  use  as  a  pigment  in  its  condition  as  imported 
is  entitled  to  free  entry  under  this  paragraph.     (T.  D.  34344,  of  1914.) 

CHROME  PIGMENTS. 

[Chrome  yellow,  chrome  green.  Par.  54,  Act  of  1913,  20  per  cent  ad 

valorem.] 

Summary. 

Chrome  yellow  and  chrome  green  are  extremely  important  colors. 
The  former  is  an  insoluble  salt  made  from  bichromate  of  soda  or 
potash  and  a  soluble  lead  salt  (generally  lead  acetate) .  It  is  prepared 
in  a  variety  of  shades  ranging  from  light  lemon  yellow  to  a  deep  orange 
and  differing  only  slightly  in  composition  and  method  of  manufacture. 
Chrome  red,  however,  wHich  is  another  modification  of  lead  chromate, 
having  almost  the  same  chemical  composition  and  made  from  the 
same  raw  materials,  is  classified  as  a  vermilion  red,  not  containing 
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quicksilver  but  containing  lead,  and  is  dutiable  at  25  per  cent  under 
paragraph  59  of  the  tariff  act  of  1913.  Chrome  green  is  a  mixture  of 
chrome  yellow  and  Prussian  blue. 

The  United  States  is  very  nearly  self-supporting  as  regards  its 
supply  of  chrome  colors.  Only  about  11  per  cent  of  the  consumption 
in  1914  was  imported,  and  this  consisted  in  large  part  of  chrome  green. 
During  the  war  period  the  imports,  formerly  derived  chiefly  from 
Germany  and  England,  dwindled  to  practically  nothing. 

About  75  per  cent  of  the  chrome  yellow  and  60  per  cent  of  the 
chrome  orange  and  chrome  green  produced  in  the  United  States  in 
1914  was  made  in  New  Jersey  and  New  York.  Illinois,  which  is  the 
third  largest  producing  State,  manufactured  21  per  cent  of  the  yellow 
and  25  per  cent  of  the  orange  and  green.  The  total  output  of  clirome 
yellow  in  that  year  was  5,747,317  pounds,  valued  at  $641,534,  and  of 
chrome  orange  and  chrome  green  (chiefly  chrome  orange),  8,024,409 
pounds,  with  a  value  of  $677,329. 

About  70  per  cent  of  the  cost  of  chrome  yellow  is  represented  in 
the  cost  of  raw  materials.  Under  prewar  and  postwar  conditions  the 
raw  material  cost  is  about  evenly  aivided  between  lead  acetate  (duti- 
able at  H  cents  per  pound,  par.  57,  act  of  1913)  and  bichromate. 
Bichromate  of  potash,  which  was  used  before  the  war,  is  dutiable  at 
1  cent  per  pound  (par.  64),  while  bichromate  of  soda,  which  is  now 
the  source  of  chromate,  is  dutiable  at  three-fourths  cent  per  pound 
(par.  67) .  Chromium  chemicals,  however,  are  now  manufactured  on 
a  large  scale  in  this  country,  and  it  is  believed  that  the  difference 
between  the  domestic  and  foreign  price  of  this  item  will  not  be  much, 
if  any,  handicap  to  American  manufacturers  of  chrome  colors. 

Chrome  yellow,  chrome  green,  etc, — Summary  table. 


Calendar  year. 

Domestic 
productiOQ. 

Imports 
for  con- 
sumption. 

Domestic 
exports. 

Ratio  of 
imports 
to  pro- 
duction. 

1910 

Pmmd*, 

Pounds. 

Neeliglble. 

Percent, 

1911 

151,764 

202,611 

103,367 

154.933 

49,308 

29,504 

18,536 

37 

6,791 

33,098 

1912 

1 

1913 

1 

1914 

13,771,726 

1    ' 

1.125 

1915 

1916 

1917 

1918 

1919 

19201 

Calendar  year. 

Value 
(imparts 
for  con- 
sumption). 

Amount  of 
duty. 

Value  per 

unit  of 

quantily. 

Equivap 

lent  ad 

valorem 

rate. 

1911 

125,089.25 

30,714.00 

17,221.00 

24,922.00 

9,493.00 

6,099.00 

2,420.00 

10.00 

2,733.00 

18,495.00 

16,770.33 
8,864.23 
4,131.91 
4,984.40 
1,898.40 
1,220.00 

484.00 
2.00 

546.00 
3,699.00 

$0,162 
.151 
.167 

.161 
.192 

.m 

.270 
.402 
.5W 

Percent. 
27.  Q 

1912 

28.9 

1913 

34.0 

1914 

1915 

1916 

1917 

1918 

SKXOQ 

1919 

....  20.00 

1920 

....  20^00 

1  First  6  months  of  1920. 
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General  Information. 

PARAORAFH  54,  ACT  OF  1913. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  the 
manufacture  of  which  lead  and  bichromate  of  potash  or  soda  are  used, 
in  pulp,  dry,  or  ground  in  or  mixed  with  oil  or  water,  20  per  centum 
ad  valorem. 

introduction. 

The  insoluble  compoimds  formed  by  the  interaction  of  bichromate 
of  potash  or  soda  and  anv  soluble  lead  salt  are  extremely  important 
pigments.  When  used  alone  a  wide  range  of  shades  are  possible, 
which  vary  from  a  very  light  lemon  yellow  through  orange  snades  to 
a  deep  red.  The  yellow  shades  when  mixed  with  blue  pigments — 
almost  invariably  rrussian  blue — yield  chrome  OTeens. 

Very  similar  colors  are  obtamea  by  adding  bichromate  of  potash 
or  soda  to  salts  of  zinc,  but  these  colors  are  not  classified  with  the  lead 
compoimds  in  the  tariff  laws,  but  come  under  the  classification  of 
paragraph  61  (of  the  act  of  1913)  as  ^'pigments  containing  zinc,  but 
not  containing  more  than  5  per  cent  of  lead"  and  dutiable  at  10  per 
cent,  when  dry,  and  15  per  cent,  when  ground  with  water  or  oil.^ 

Similarly  barium  chromate,  formed  by  the  addition  of  the  same 
chemicals  to  salts  or  barium,  but  which  is  not  an  important  product, 
would  come  under  paragraph  63  (act  of  1913)  as  a  color  not  specially 
provided  for.  Under  this  last  paragraph  or  blanket  clause  are  also 
imported  the  other  chrome  colors,  notably  chromic  oxide  or  Guignet's 
green,  being  dutiable,  therefore,  at  15  per  cent  ad  valorem  (unless 
tney  are  in  the  form  of  artists'  colors). 

description. 

Chrome  yeUow. — Normal  lead  chromate  is  a  medium  yellow  salt, 
which  may  be  produced  by  the  simple  precipitation  of  a  soluble  lead 
salt  by  means  of  a  soluble  chromate  or  bichromate.  In  order  to 
modify  the  shade,  however,  other  substances — ^notably  lead,  barium, 
or  calcium  sulphates — are  mixed  with  the  product  m  the  grinding 
mill  or  lead  sulphate  may  be  precipitated  simulataneously  with  the 
chromate.  When  the  only  diluent  is  lead  sulphate,  the  product  is 
called  ^'pure"  chrome  yellow. 

Chrome  orange. — When  chrome  yellow  is  treated  with  a  caustic 
alkali  or  when  lead  chromate  is  precipitated  from  an  alkaline  solu- 
tion, basic  lead  chromate  is  formed.  These  basic  chromates  have 
an  orai^e  or  red  color.  ^  Chemically,  chrome  orange  is  the  com- 
pound, f  bCrO,.nPbO. 

Chrome  red. — Chrome  red  is  the  most  basic  of  the  lead  chromates, 
corresponding  to  the  formula,  Pb2(OH)2Cr04.  It  is  sold  as  Persian, 
Derby,  Victoria,  Vienna,  or  Chinese  red,  or  American  vermilion. 

Chrome  areen. — Chrome  green  is  essentially  a  mixture  of  chrome 
yellow  ana  Prussian  blue.  Generally  it  is  also  mixed  with  laree 
amoimts  of  barium  sulphate  or  other  diluent  which  adds  to  the  boay 
and  cheapens  the  product.    A  wide  variety  of  shades  is  possible, 

1  For  an  outline  of  the  chemical  structure  of  the  various  lead  chromate  colors,  see  p.  64. 


TABIFF  INFORMATION  SURVEYS.  55 

ranging  from  a  yellowish  green  to  a  very  dark  olive  depending  upon 
the  relative  proportions  and  the  qualities  of  the  constituent  in- 
gredients. Common  proprietary  names  are  Victoria  or  Prussian 
green,  vermilion  green,  etc;  "Satin  greens"  are  used  in  litho  and 
letter  press  work. 

USES  AND   PROPEBTIBS. 

Chrome  yellow. — Chrome  yellow  is  the  most  important  yellow 
pi^ent  for  general  painting.  The  various  shades  are  all  brilliant, 
mix  well  with  oil,  and  have  great  covering  power.  If  washed  abso- 
lutely free  from  residual  salts  during  the  process  of  preparation,  they 
are  perfectlv  permanent  as  regards  light,^  but  they  are  darkened  by 
sulphur,  either  in  the  air  or  in  mixed  paints.  For  the  latter  reason, 
chro3Qae  yellow  can  not  be  blended  with  any  pigment  that  contains 
sulphide  sulphur  (lithopone,  ultramarine,  etc.). 

Chrome  yellow  holds  an  intermediate  position  among  the  yellow 
pigments.  For  the  cheaper  grades  of  outside  paints,  the  ochers  are 
most  frequently  used.  Intermediate  between  the  natural  ochers  and 
the  whollv  manufactured  colors  are  the  so-called  golden  ochers  which 
are  toned  up  with  lead  chromate.  Zinc  chromate  is  occasionally 
used,  in  spite  of  its  higher  cost,  in  glace  of  chroxne  yellow  in 
interior  painting  and,  in  ^e  range  of  artists'  colors  are  a  number  of 
expensive  pigments  that  are  superior  to  lead  chromate  for  special 
purposes.  Tlie  latter  pigment  is  wholly  unsuited  to  water-color 
painting. 

Chrome  orange. — The  orange  shades  of  paint  are  not  so  widely  used 
as  are  the  other  shades.  In  general  the  remarks  as  to  chrome  yellow 
apply  to  the  orange  chrome.  There  is,  however,  a  wider  use  of 
cadxnium  colors  for  producing  orange  shades.  The  other  orange 
pi^ents  are  little  used  in  paints.  Antitnony  orange,  although  a 
fairly  good  pigment,  is  consuined  chieflv  in  rubber  manufacture 
(producing  the  red  "antimony  rubber  of  commerce).  Orange 
mineral,  ttie  lead  tetraoxide  pigment,  is  expensive  and  is  seldom 
used  alone  as  an  orange  color,  but  is  frequently  toned  up  with  coal- 
tar  dyes  and  sold  as  American  vermilion. 

Chrome  red. — On  account  of  the  wide  variety  of  highly  satisfactory 
red  pigments,  there  is  little  demand  for  the  fairly  expensive  chrome 
red.  It  is  now  used  only  as  a  substitute  for  the  costly  mercury 
vermilion  and  is  itself  imitated  by  coloring  white  lead,  orange  min- 
eral (lead),  or  even  barytes  with  eosin  or  other  coal-tar  dye.  Chrome 
red  is  a  fairly  bright  red,  of  good  body,  and  works  well  in  oil.  Since 
it  is  so  much  denser  than  the  lighter  colored  chromes,^  it  has  less 
covering  power  and  cost  much  more  to  make.  It  shares  the  disad- 
vantage of  all  lead  pigments  in  darkening  upon  exposure  to  sulphur 
vapors  and  when  ground  very  fine  its  color  leans  to  orange. 

Chrome  green.— ^lnorae  greens  are  the  most  important  green  pig- 
meats.  Other  green  pigments  have  certain  advantages  lor  special 
Smrposes,  but  are  more  expensive  and  are  used  to  a  much  less  extent, 
iinc  green  ^  is  largely  used  for  interior  decorative  purposes  and  for 
making  flat  wall  paints,  but  it  is  much  more  expensive  and  must  be 

1  To3h.    Chemistry  and  Technology  of  Paints.    Van  Nostrand,  1916. 

'  A  pigment  made  from  zinc  yellow  (chromate)  and  Prussian  blue.    It  is  especially  valuable  as  an 
artist's  color. 
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varnished  over  (unless  the  surface  is  to  be  kept  dry)  as  it  is  slightly 
soluble  in  water.     Chromic  oxide  is  the  only  perfectly  permanent 
green  pigment  but  it  lacks  brilliancy,  is  more  expensive,  and  has 
weaker   tinting  power  than  chrome  green.     It  can,   however,    be 
mixed  with  any  pigment  without  decomposition,  and  is  peculiarly 
adapted  for  the  production  of  delicate  tints  in  flat  wall  paints.     It  is 
also  coming  into  use  as  a  basic  color  in  automobile  painting^  particu- 
larly for  the  painting  of  hoods,  and  it  is  frequently  used  in  dark  green 
engine  enamels  because  heat  does  not  affect  the  shade.     Copper  and 
arsenic  green  pigments  are  of  minor  importance  and  green  ultrama- 
rine is  also  selaom  used  for  paint  at  the  present  time.     Green  aniline 
lakes,  however,  are  becoming  a  somewhat  important  substitute  for 
chrome  green. 

Chrome  greens  are  used  both  in  oil  and  water  paints  and  in  litho- 
graphic inks.  They  mix  well  in  oil  and  have  good  covering  power. 
They  are  fairly  permanent  to  light  but  they  can  not  be  mixed  with 

f)igments  containing  sulphur  (except  sulphate  sulphur)  nor  with  alka- 
ine  substances,  because  of  their  Prussian  blue  content. 

DOMESTIC   PRODUCTION. 

The  only  data  as  to  the  domestic  production  of  chrome  colors  are 
for  1914.  The  census  for  that  year  reports  an  output  of  5,747,317 
pounds  of  chrome  yellow,  valued  at  $641,534.  Chrome  orange  and 
chrome  green  are  grouped  together.  The  output  in  the  above  year 
was  8,024,409  pounds,  valued  at  $677,329. 

Raw  materials, — ^The  raw  materials  for  the  production  of  chrome 
yellow  are:  (1)  Acetate  or  nitrate  of  lead  and  (2)  potassium  or 
sodium  bichromate.  The  most  important  source  oiF  lead  is  the  ace- 
tate salt.  Lead  nitrate  is  employed  to  a  less  extent  and  more  rarely 
the  sparingly  soluble  lead  chloride  is  used.  Of  increasing  importance 
is  the  use  of  basic  carbonate  white  lead  and  this  product  is  the  chief 
source  of  lead  for  making  chrome  orange  and  red.  Lead  sulphate  is 
occasionally  used,  but  the  lead  sulphate  found  in  many  chrome  pig- 
ments has  been  produced  in  the  precipitation  and  derived  from  a 
soluble  salt.  In  addition  to  the  above  ingredients,  the  production  of 
chrome  green  requires  Prussian  blue.  This  color,  however,  is  often 
manufactured  simultaneously  and  its  component  ingredients — cop- 
peras (ferrous  sulphate)  and  ferrocyanide  of  soda  or  potash — are  the 
raw  materials  that  go  into  the  process. 

The  lead  salts  may  be  purchased  as  such  or  may  be  produced  at  the 
plant  from  metallic  lead,  basic  carbonate  white  lead,  or  other  lead 
compounds.  All  of  these  are  produced  in  the  United  States  from 
domestic  ore.  The  prices  of  lead  products  in  the  United  States,  how- 
ever, are  generally  slightly  higher  than  the  prices  in  foreign  countries. 

Bichromate  of  soda  is  now  largely  used  as  the  source  of  chromium 
in  pi^ent  making  on  account  of  the  high  cost  of  potassium  salts, 
especially  during  the  war.  It  is  not  so  readily  transported  as  the 
more  easily  crystallized  potash  salt  and  is  therefore  frequently  made 
at  the  plant  from  chromic  iron  ore  and  soda  ash,  which  are  fused 
together,  leached  with  water,  and  acidified  with  sulphuric  acid. 
Except  during  part  of  the  war  period,  the  chrome  supply  of  the 

1  Toth.,  loc.  cit. 
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United  States  has  been  largely  imported,  as  the  domestic  deposits  of 
this  mineral  are  poor.  The  supply  is  ample,  however,  and  chromium 
salts  are  produced  and  sold  relatively  cheap  in  the  United  States. 

Small  quantities  of  acids  and  other  chemicals  as  well  as  diluents, 
such  as  barytes,  are  used  in  minor  amounts  as  raw  materials. 

Process  ofmannfacture, — The  common  method  for  preparing  chrome 
yellow  is  simple  precipitation  in  water  solution,  a  solution  of  bichro- 
mate being  added  to  the  lead  liquor.^  In  order  to  get  the  best  color 
the  lead  salt  should  be  slightly  in  excess,  but  this  excess  can  be 
recovered.  The  precipitate  is  washed  several  times  by  decantation, 
freed  from  water  in  a  filter  press  or  in  a  centrifugal  machine  or  by 
simply  pressing  in  cloth  bags.  It  is  then  dried  at  a  low  temperature 
and  ground  either  dry  or  in  oil.  In  case  bichromate  of  potash  and 
lead  nitrate  are  used,  potassium  nitrate  is  recovered  as  a  by-product 
from  the  liquor  and  the  first  wash  waters. 

Although  the  essential  operations  are  quite  simple,  the  manu- 
facture of  chrome  yellow  for  the  market  is  not  an  easy  matter.  TTie 
shade  produced  depends  not  only  upon  the  careful  mixing  of  the 
ingredients  but  also  upon  carefully  regulated  conditions  of  tempera- 
ture, concentration,  and  stirring.  The  agitation,  which  is  done  by 
steam,  is  a  surprisingly  important  matter;  but  even  with  the  most 
skillful  supervision  will  not  result  in  the  production  of  the  same 
shades  in  successive  batches.  In  order  to  keep  up  the  standard 
grade  and  color  of  the  product,  blending  is  always  necessary  and 
this  operation  requires  experienced  workmen. 

Chrome  orange  may  be  prepared  in  the  same  way  as  the  lighter 
color.  The  difficulties  attending  the  operation  are  somewhat  greater 
because  of  the  wider  variety  of  shades.  The  essential  difference  in 
the  process  is  that  the  solutions  are  not  acid.^  Orange  shades, 
however,  are  more  often  made  from  chrome  yellow  which  is  boiled 
with  caustic  soda  or  quicklime  until  the  desired  shade  is  produced.* 
Quicklime  gives  a  paler  color  than  caustic  soda. 

Chroma  red  may  also  be  prepared  from  chrome  yellow  by  digestion 
with  caustic.  But  it  is  more  often  made  by  digestmg  basic  carbonate 
white  lead  with  potassium  (sodium)  bichromate  and  caustic  soda. 

Chroma  green  may  be  made  by  either  a  wet  or  a  dry  process.  In 
the  latter  the  various  ingredients  (chrome  yellow,  Prussian  blue,  and 
barium  sulphate  or  other  diluent)  are  mixed  in  an  edge  runner  or 
other  paint  mill.  In  the  former  the  mixing  is  done  wet  by  one  of 
several  methods.  Most  plants,  however,  employ  a  combined  proc- 
ess, making  a  certain  number  of  stock  grades — say,  light,  medium, 
and  dark — in  three  or  four  different  qualities  (i.  e.,  more  or  less 
barytes)  by  a  wet  method  and  then  blending  them  dry.  The  stand- 
ard colors  are  stored  dry,  but  not  pulverized.  By  combining  them 
in  proper  proportions,  adding  dry  yellow  or  blue  if  necessary,  any 
required  shade  can  be  supplied. 

1  Lemon  yellow  shades  are  produced  by  the  precipitation  of  the  chromate  from  lead  solutions  acidified 
with  an  organic  acid,  such  as  citric  acid  (forming  lead  citrate,  cf.,  p.  63).  In  acid  solution  the  color  range 
is  from  greenish  lemon  yellow  to  bright  canary  yellow,  the  latter  being  formed  best  in  the  presence  of  sud- 
phuric  acid. 

*  True  orange  is  formed  in  a  neutral  solution;  reddish  shades  in  an  alkaline.  A  basic  acetate  of  lead  is 
sometimes  used  instead  of  the  normal  acetate. 

3  The  following  reaction  takes  place  (assuming  complete  transformation  to  red):  2  PbCr04-{-2  NaOH— 
NajCrO4-*-PbCrO4.Pb0.Ht0  (i.  c.,  Pbs(OH)jCrO0.  (The  manufecture  of  chrome  orange  is  descjibed 
more  in  detail  on  p.  64.) 
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It  is  impossible  to  make  a  satisfactory  product  from  a  pure  mixture 
of  chrome  yellow  and  Prussian  blue  in  the  dry  process,  because  of  the 
diflSculty  of  grinding  the  blue.  The  presence  of  barytes  helps  to 
effect  the  mechanical  distribution  of  tne  blue,  but  the  dry  process 
has  such  serious  disadvantages  that  it  can  never  be  used  as  the 
exclusive  process  for  making  chrome  green. 

The  wet  process,  as  practiced  at  a  Few  plants,  is  a  purely  mechan- 
ical operation.  Prepared  yellow  and  prepared  Prussian  blue  are 
grouna  separately  in  water  and  mixed  wet.  A  more  general  practice 
IS  to  precipitate  chrome  yellow  of  the  desired  shade,  wash  out  the 
soluble  salts,  and  then  instead  of  removing  the  product  from  the  vat 
add  soluble  Prussian  blue  and  barytes  with  stirring.  Finally  the 
mixture  is  filtered  and  dried,  very  much  as  in  the  preparation  of  the 

?^ellow  pigment.  A  still  more  common  method  is  to  actually  manu- 
acture  both  the  ingredients  in  the  same  vat.  Prepared  solutions  of 
copperas  and  lead  acetate  are  mixed.  A  certain  proportion  of  bary- 
tes IS  frequently  added  and  keptj  in  suspension  by  stirring  actively. 
A  solution  containing  both  ferrocyanide  and  bichromate  is  added  to 
precipitate  both  the  yellow  and  blue  simultaneously.  After  a  few 
moments  stirring,  the  green  precipitate  is  washed  by  decantation, 
filtered,  pressed,  and  dried.  This  last  method  yields  the  most  inti- 
mate mixture  and  fairly  uniform  shades. 

Organization. — Practically  all  of  the  manufacturers  of  chrome  colors 
make  other  dry  colors  as  well.  The  equipment  is  quite  similar  to 
that  required  in  making  Prussian  blue  ana  other  precipitated  prod- 
ucts and  requires  a  rather  large  equipment  in  the  way  of  vats,  stirring 
devices,  filtering,  washing,  and  mixing  machinery.  Steam  is  also 
necessary  for  stirring  and  heating  solutions. 

Localities  of  production. — The  1914  census  reports  15  establishments 
engaged  in  the  manufacture  of  chrome  yellow  and  14  establishmentj 
engaged  in  the  manufacture  of  chrome  orange  and  chrome  green. 
The  industry  is  concentrated  in  the  vicinity  of  New  York  City. 
New  Jersey  is  the  State  reporting  the  greatest  number  of  establish- 
ments (five)  and  also  the  largest  output.  New  York  is  second.  Illi- 
nois comes  third.  The  data  for  1914  show  that  New  Jersey  and  New 
York  together  produced  75  per  cent  of  the  total  output  of  chrome 
yellow  in  the  United  States  and  about  60  per  cent  of  the  orange  and 
green.  Illinois  manufactured  21  per  cent  of  the  yellow  and  25  per 
cent  of  the  orange  and  green. 

Domestic  'production  and  consumption. — The  United  States  has  been 
more  nearly  self-sufficient  as  regards  its  supply  of  chrome  colors  than 
in  the  case  of  any  other  important  chemically  manufactured  pigment 
except  white  lead,  zinc  white,  and  lithopone. 

IMPORTS. 

The  imports  of  chrome  colors  have  never  been  large.  The  average 
annual  imports  for  the  five  years  ^  immediately  preceding  the  out- 
break of  the  war  in  Europe  (1910  to  1914,  inclusive)  were  only  151,447 
pounds,  valued  at  $24,418.  During  the  war  period  they  fell  off 
greatly,  and  e^ten  in  1914,  before  the  war  but  after  the  slight  reduction 
of  the  duty  under  the  tariff  act  of  1913,  the  imports  decreased.  In 
1918  only  1,310  pounds,  with  a  declared  value  of  $439,  were  imported. 

1  All  the  references  under  this  topic  are  to  fiscal  years. 

1 
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The  largest  importations  recorded — at  least  since  1894 — are  for 
the  years  1902  and  1903.*  In  1902  the  imports  amounted  to  281,778 
pounds,  valued  at  $43,214,  and  in  1903,  although  the  quantity  was 
a  few  pounds  less,  the  value  was  $44,218.  The  lormer  year  was  also 
the  year  in  which  the  maximum  revenue  was  collected. 

At  the  specific  rate  of  4J  cents  per  pound  imdei  the  act  of  1897  the 
duties  amoimted  to  $12,608.03.  Since  that  date  the  total  revenue 
has  rarely  exceeded  $7,000  and  has  generally  been  less  than  $5,000 
annually. 

England  is  the  chief  coimtry  of  origin  of  imported  chrome  yellow. 
In  1914  smaller  amounts  were  imported  from  France  and  Germany. 
Germany,  however,  supplied  most  of  the  chrome  green,  which  is  a 
much  more  important  import  than  any  of  the  other  chrome  colors. 

PRICES. 

Except  during  the  war  period  there  has  been  little  diflference  in  the 
prices  of  the  three  shades  (light,  medium,  and  dark)  of  chrome  yellow, 
as  the  lead  sulphate  in  the  light  shades  is  little  cheaper  than  the  chro- 
mate.  But  during  the  war  period,  due  to  the  extraordinarv  increase 
in  the  cost  of  bicm*omate,  there  developed  wide  dififerentials  and  the 
price  fluctuations  largely  reflected  the  bichromate  situation  which 
became  acute  in  1916.  In  July  of  that  year  Quotations  ranged  be- 
tween 40  and  65  cents  per  pound,  as  comparea  with  11  to  13  cents 
in  1914.  Sodium  bichromate  was  used  instead  of  the  potash  salt  and 
the  bichromate  market  became  easier;  the  price  of  the  pigment  in 
October  was  25  to  29  cents.  The  chrome  shortage  in  the  early  part 
of  1918  caused  another  increase,  and  a  quotation  of  30  to  32  cents 
was  continued  until  after  the  signing  of  the  armistice.  In  July,  1919, 
quotations  are  24  and  25  cents  per  pound,  or  almost  exactly  double 
prewar  prices. 

The  war  market  for  chrome  green  was  affected  in  part  by  the  cost 
of  chrome  yellow,  but  the  prussiate  situation  was  the  greater  factor. 
The  spread  between  the  price  of  light  and  the  price  of  dark  grades, 
which  in  1914  and  1915  was  less  than  8  cents  per  pound,  increased  to 
nearly  20  cents.  In  July,  1919,  the  prices  of  tnese  colors  ranged  from 
35  to  60  cents,  which  is  slightly  more  than  double  the  prewar  range, 
with  differentials  x)f  from  5  to  10  cents  per  pound  between  light  and 
medium  and  an  additional  10  cents  between  medium  and  dark. 
Much  of  this  material,  however,  had  been  made  when  prussiate  of 
soda  cost  50  to  75  cents  per  pound,  and  the  fact  that  this  important 
raw  material  was  selling  tnen  at  17  cents  introduced  some  uncertainty 
as  to  the  existing  prices  for  the  pigments  as  quoted. 

TARIFF   HISTORY. 

Chrome  yellow,  chrome  green,  and  other  lead  chromate  colors  were 
first  mentioned  in  the  tariff  act  in  1890  when  they  were  made  dutiable 
at  the  specific  rate  of  4^  cents  per  pound.  Prior  to  that  they  had 
been  imported  under  the  act  of  1883  as  colors  not  specially  enumer- 
ated ana  subject  to  a  duty  of  25  per  cent  ad  valorem. 

■  -  ■  —  ■  ■  --  —     — —■  -■■■--  ..■■■-  ■  ■■■■  ■  .■■■■,.-  I^JM  ^^^— ^^^^ 

1  These  years  were  exceptional.  The  imports  in  1901  were  only  133,029  pounds,  while  in  1903  they  fell 
off  to  152,822  and  in  1904  to  121,051  pounds.  The  imports  in  all  the  period  from  1900  to  1910  fluctuated 
greatly  from  year  to  year. 
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In  the  act  of  1894  the  duty  was  reduced  from  4^  to  3  cents  per 
pound.  This  was  followed  by  an  increase  of  50  per  cent  in  the 
imports.  The  duty  was  again  fixed  at  4 i  cents  in  the  act  of  1897. 
The  increase  in  imports  was  checked  temporarily  but,  although  there 
were  large  fluctuations  from  year  to  year,  the  general  level  of  imports 
was  not  affected.  From  1903  to  1909,  inclusive,  the  average  importa- 
tion was  a  trifle  under  140,000  pounds  annually,  as  compared  with 
approximately  150,000  pounds  under  the  act  of  1894,  and  about 
100,000  under  the  act  of  1890. 

Only  a'  slight  reduction  (|  cent  per  pound)  was  made  in  the  duty  by 
the  act  of  1909.  The  statistics  of  imports  show  so  great  fluctuation 
that  it  is  difficult  to  trace  any  effect  of  the  tariff  change. 

In  the  act  of  1913  *he  specific  rate  was  changed  to  an  ad  valorem 
duty  of  20  per  cent.  As  can  be  seen  from  the  equivalent  rates  on 
page  9,  this  change  in  the  character  of  the  duty  did  not  greatly  aflFect 
the  amount.  The  valuation  per  pound  was  from  16  to  20  cents,  so 
the  reduction  was  only  from  4 J  to  3^  or  4  cents. 

COMPETITIVE    CONDITIONS. 

The  domestic  manufacturers  of  chrome  colors  are  not  handicapped 
to  any  large  degree  by  the  very  slightly  greater  cost  of  bichromate  in 
the  United  States  as  compared  with  foreign  countries.  They  are 
apparently  on  an  even  more  nearly  equal  footing  with  respect  to  all 
other  raw  materials  that  go  into  tne  manufacture  of  chrome  yellow, 
chrome  orange,  and  chrome  red.  The  raw  materials  represent 
approximately  70  per  cent  of  the  cost  of  the  finished  product.  Under 
prewar  conditions  the  raw  material  cost  was  almost  evenly  divided 
Detween  the  cost  of  lead  acetate  and  the  cost  of  the  chromate  in  the 
case  of  chrome  yellow  containing  no  excess  of  lead.  Naturally,  when 
the  normal  chromate  is  mixed  with  additional  lead  salts,  as  usually 
happens,  the  cost  of  lead  salts  forms  the  most  important  item  in  the 
cost. 

As  regards  the  manufacture  of  chrome  green,  however,  the  domestic 
manufacturer  is  in  a  less  advantageous  position.  Assuming  that  he 
can,  imder  existing  conditions,  meet  foreign  competition  in  the  home 
market  for  chrome  yellow  and  orange,  he  has  a  less  opportunity  in  the 
case  of  green  because  the  latter  color  also  contains  Prustion  blue. 
The  manufacture  of  Prussian  blue  prior  to  the  war*  was  handicapped 
by  the  relatively  higher  cost  of  raw  material  in  the  United  States  as 
compared  with  Germany,  France,  and  Great  Britain.  That  this 
situation  existed  is  evidenced  by  the  fact,  already  referred  to  above, 
that  most  of  the  chrome  colors  imported  into  the  United  States  have 
consisted  of  chrome  green. 
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Chrome  yellow  and  chrome  orange  and  green — Production  in  United  States — Official  source 

[From  Federal  Census.] 


Year. 


1899. 
1904. 
1909. 

1914. 


Total. 


Quantity. 


Value. 


Pounds. 

(0 

0) 

0) 

(0 

0) 

0) 

/  5,747,317 

> $641,534 

\  8,024,409 

•677,329 

1,318,863 


1  Included  with  ''other  dry  colors. 


>> 


2  Chrome  yellow. 


s  Chrome  orange  and  green. 


Chromt  yellow,  chrome  green,  and  all  other  chromium  colors  in  the  manufacture  of  which 
lead  and  bichromate  of  potash  or  soda  are  used,  in  pulp,  dry,  or  ground  in  or  mixed  toith 
oil  or  water — Imports  for  consumption — Revenue, 


Calendar  year. 


1911- . 
1912. . 
1913. . 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1019.. 
19201. 


Rate  of  duty. 


4|  cents  per  pound 

do 

do 

20  per  cent 

do 


.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

154,764 

202,611 

103,367 

154,933 

49,303 

29,504 

18,536 

37 

6,791 

33,098 


Value. 


$25,069.25 

30,714.00 

17,221.00 

24,922.00 

9,492.00 

6,099.00 

2,420.00 

10.00 

2,733.00 

18,495.00 


Duty 
collected. 


$6,770.33 
8,864.23 
4,131.91 
4.984.40 
1,898.40 
1,219.80 

484.00 
2.00 

546.00 
3,699.00 


Value  per 

unit  of 
quantity. 


Cents. 
16 
15 
16 
16 
19.2 
160.7 
13.1 
27.0 
40.2 
55.5 


Actual  and 

computed 

ad  valoivm 

rate. 


27.0 
28.9 
24.0 
20.0 
20.0 
20.0 
20.6 
20.0 
20.0 
20.0 


1  First  6  months  of  calendar  year  1020. 
ChroTne  green — Price,  cents  per  pound. 


January,  1912 

April,  1912 

Jiily,  1912 

October,  1912 

January,  1913 

April,  1913 

July,  1913 

October,  1913.... 

January,  1914 

April,  1914 

July,  1914 

October,  1914 

January,  1915 

April,  1915 

July,  1915 

October,  1915 

January.  1916 

April,  1916. 

July,  1916. 

October,  1916 

January,  1917 

April,  1917. 

July,  1917. 

October,  1917.... 


Dry. 


Chemi- 
cally 
pure. 


17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
17-25 
22-30 
22-30 
22-30 
26-30 
23-32 
30-40 
80-85 
55-75 
40-65 
40-65 
32-50 
32-50 
32-50 


Common. 


In  oil, 
chemi- 
cally 
pure. 


12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

12-16 

3&-45 

36-46 

3&-45 

90-95 

30-75 

70 

70 

70 

70 

70 
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Chrome  green — Price,  cent*  per  poufuf-— Continued. 


Januarv,  1018. 
April,  1018.... 

July,  1018 

October,  1018. 
January,  1010. 
April,  1010.... 
July,  1010..... 
October,  1010. 
January,  loao. 
April,  lOao.... 
July»lMOL.... 
October,  1020. 


Chem- 

LS^t. 

Medium. 

Dark. 

ieaUy 
pure. 

130^50 

44-eo 

65-75 

135^50 

140-50 

40^50 

44-60 
44-65 
60-70 

65-75 
70-75 
70-75 

50-60 

30-45 

45-55 

55-65 

70-75 

35-40 

40-^ 

50-60 

70-75 

35-40 

40-50 

50-60 

70-75 

35^10 

40-50 

50^ 

70-75 

37-^ 

40-50 

60 

70-75 

30-65 

40-60 

60 

70-75 

»  42-70 
42^ 

50-75 
45-70 

70-75 
70-75 

44-65 

Com- 

meicial, 

25  percent 

color. 


28^2 
28-^2 
30-35 
30-35 
30-35 
30-35 
30-35 
30-35 
30-35 
30-35 
30-35 
30-35 


1  Light  and  medium. 

Chrome  yellow — PrioeSf  cents  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January,  1012. 
April.  1012. . . 
July,  1012.... 
October,  1012. 
January.  1013. 
April,  1013. . . 
July.  1013.... 
October,  1013. 
January.  1014. 
April,  1014... 
July.  1014.... 
October,  1014. 
January.  1015, 
April.  1015... 
July,  1015.... 
October,  1015. 
January;  1016. 
April,  1016. . . 
July,  1016.  \.. 
Ottober,  1016: 
January,  1017. 
April,  1017... 
July,  1017.... 
October,  1017. 
January,  1018. 
AprU,  1018... 
July,  1018.... 
October,  1018. 
January,  1010. 
April,  1010. . . 
July,  1010.... 
October,  1010. 
January,  1020. 
April,  1020... 
Jifly,1020.... 
October,  1020. 


Light. 

chemi- 

callypure, 

ton  lots. 


11 
11 
11 
11 
11 


12-13 
12-13 
12-13 
12-13 
11  -13 
11-13 
-13 
-13 
-13 
-13 
-13 
VQ\-\2 
10-12 
IOI-I2 
12i-14 
12-16 
13  -17 
40-^ 
40-66 
-20 
-28 
-28 
24-30 
24-30 

23  -30 

24  -30 
30-32 
30-32 
30-32 
25-26 

24 
23 
26-28 
28-30 
35 
20 


25 
25 
24 


Medium. 


Dark. 


28-27 
24 
24 
26-28 
28-30 
35 
20 


27-28 

25 

*   25 

26-28 

28-30 

35 

20 


In  Oil. 


16-20 
16-20 
16-20 
16-20 
16-20 
16-20 
16-20 
16-20 
16-20 
10-20 
16-20 
16-20 
16-20 
16-20 
22-2f. 
22-2^ 
30-40 
50-60 

ao-00 

30-38 
30-38 
30-38 
30-38 
30^8 
32-40 
32-40 
38-45 
38-45 
38-45 
38-45 
38-45 
38-45 
38-45 
38-45 
38-45 
38-46 
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Chrome  colors^  etc, — RoUb  oJdvJiy. 


Act  of— 

Par. 

1883 

S7 

1890.... 

53 

18»4.... 

41 

18»7.... 

48 

1909.... 

46 

1913.... 

64 

Tariff  classification  or  description. 


Golws  and  paints,  including  lakes,  whether  dry  or  mixed,  or  eroond 
with  water  or  oil,  and  not  specially  enumerated  or  provided  for  in 
this  act. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  which 
lead  «nd  bichromate  of  poiash  or  soda  are  component  parts,  diy, 
fx  raround  in  or  mixed  with  di\. 

In  pulp  or  mixed  with  water,  4^  cents  per  pound  on  the  material  con- 
tained therein  when  dry. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  which 
lead  and  bichromate  oi  potash  or  soda  are  component  parts,  dry  or 
ground  in  or  mixed  with  oil,  or  in  pulp  or  mixed  with  water,  3  cents 
I>er  pound  on  the  material  containea  therein  when  dry. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  the 
manufacture  of  which  lead  and  bichromate  of  potash  or  soda  are 
used,  in  pulp,  dry,  or  ground  in  or  mixed  with  oil  or  water. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  the 
manufacture  of  which  lead  and  bichromate  of  potash  or  sod§  are 
used,  in  pulp,  dry,  or  ground  in  or  mixed  with  oil  or  water. 

Chrome  yellow,  chrome  green,  and  all  other  chromium  colors  in  the 
manufacture  of  which  lead  and  bichromate  of  potash  or  soda  are 
used,  in  pulp,  dry,  (m*  ground  in  or  mixed  with  oil  or  water. 


Rates  of  duty, 
specific  and 
ad  valorem. 


25  per  cent  ad  va- 
lorem. 

4i  cents  per  pound.' 


Do. 
3  cents  per  pound. 

4i  cents  per  pound. 
4}  cents  per  pound. 


20  per  cent  ad  va- 
lorem. 


COUBT  AND  TkEASURY  DECISIONS. 

A  green  paint  composed  of  sesquioxide  of  chromium  was  held 
dutiable  as  chrome  green  (G.  A.  1621,  T.  D.  13200,  of  1892),  so  was 
so-called  Blaugrun  or  Guignet^s  green,  a  dark  bluish-green  pigment 
in  the  condition  of  paste  (G.  A.  4591 ;  T.  D.  21720,  of  1899),  but  oxide 
of  chromium  containing  no  lead  or  potassium  bichromate,  classified 
as  chrome  green,  was  held  dutiable  as  a  color  (Abstract  37081 ;  T.  D. 
35020,  of  1914). 

Miscellaneous. 


CHEMICAL   structure   OF  THE   CHROME   COLORS. 

Ugkt  chrome  yeUow.— (I)  PbSO,  :PbCW),;  (2)  2PbC03:Pb  (OH), 
:PbCrO,;  (3)  lead  citrate-PbCrO,;  (4)  lead  tartrate-PbCrO^. 

Medium  chrome  yeUow. — ^PbC5r04  (neutral  lead  chromate). 

Orange  chrome  yeUow. — PbCr04-n  PbO  (wherein  n  is  any  number 
less  than  1). 

Chrome  red. — ^As  above  but  wherein  n  equals  1,  and  also  containing 
water  of  constitution.    Hence  the  formula:  Pb2(OH)3Cr04. 

PHYSICAL  QUALITIES   OF  THE   CHROME   COLORS. 

The  chrome  colors  differ  even  more  markedly  in  their  physical 
qualities  than  they  do  in  their  chemical  constitution.  The  two  ex- 
tremes are  (1)  a  slimy  light  yeUow  precipitate  absolutely  devoid  of 
crystalline  structure  and  (2)  a  dense,  hignly  crystalline  red  precipi- 
tate. Practically  every  variation  between  these  two  extremes  is 
possible.  This  physical  as  well  as  chemical  variation  is  a  v^ry  im- 
portant complication  in  the  process  of  manufacture  of  the  chrome 
colors  in  solution.  Any  mechanical  operation  that  assists  in  the 
formation  of  an  amorphous  precipitate  tends  to  make  light  shades 
and  vice  versa. 
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For  example,  in  the  direct  process  of  making  chrome  orange  (i.  e., 
precipitation  from  solution),  a  darker  shade  will  be  produced  from 
the  same  proportions  of  the  several  reagents,  if  (1)  the  solutions  are 
at  a  boiling  temperature;  (2)  the  solutions  are  comparatively  concen- 
trated; (3)  the  solutions  are  mixed  with  a  minimum  amount  of  stirring 
(agitation);  and  (4)  the  precipitate  is  left  in  the  mother  liquor  for 
digestion. 

MANUFACTURE  OF  CHROME  ORANGE. 

In  the  preparation  of  chrome  orange  according  to  the  reaction— 

2PbCrO,  +  2NaOH  =  PbCrO,  •  PbO  •  H,0  +  Na,C!rO, 

the  sodium  chromate  formed  is  difficult  to  remove  from  the  darkened 
product.  It  is  very  tenaciously  retained,  even  after  repeated  wash- 
ing. The  difficulty  is,  therefore,  obviated  in  many  plants  by  using 
a  chrome  yellow  containing  definite  amounts  of  lead  sulphate.  The 
final  products  in  this  case  will  be  (1)  basic  lead  chromate  (orange 
chrome),  as  before,  and  (2)  sodium  sulphate  instead  of  chromate. 
The  latter  is  easily  washed  out  of  the  product  and  can  be  run  to 
waste.     The  end  reaction  may  be  expressed  as  follows: 

PbCrO, .  PbSO,  +  2NaOH  =  PbCrO,  •  PbO  •  H^O  +  Na,SO, 

The  above  process  is  somewhat  more  expensive  than  the  one  based 
upon  the  direct  production  from  basic  lead  acetate  with  chromate  of 
soda  or  potash,  and  the  results  are  more  advantageous.  The  orange 
chrome  obtained  is  much  brighter  and  exhibits  a  very  smooth  and 
compact  fracture  and  relatively  high  covering  power — ^properties  that 
are  not  invariably  found  in  commercial  chromes.  By  adjusting  the 
relative  amounts  of  lead  sulphate,  chromate,  and  alkali,  shades  from 
the  palest  yellow  to  the  darkest  red  can  be  obtained.  No  equipment 
is  required  beyond  that  necessary  for  the  production  of  chrome  yellow. 
The  process  is  not  attended  by  any  special  difficulties  in  operation. 
During  the  digestion  process  steam  is  used  for  both  heating  and 
stirring. 

SUBSTANCES   MIXED   WITH  LEAD   CHROMATE. 

In  addition  to  the  lead  salts  shown  in  the  tabulation  on  the  pre- 
ceding page  other  substances  are  added  to  the  lead  chrome  colors. 
The  lead  salts,  since  they  are  necessary  for  the  production  of  certain 
shades,  can  not  be  called  adulterants.  Other  adjuncts,  however,  are 
generally  added  with  a  view  of  reducing  the  cost  of  production.  The 
fighter  shades  of  chrome  can  hold  a  surprising  quantity  of  filler  without 
the  shade  being  affected  in  the  least.  Barytes,  gypsum,  and  china 
day  are  the  usual  '^adulterants.'^  Diatomaceous  earth  (calcined)  is 
occasionally  employed.  When  lead  sulphate  is  the  only  extender  the 
colors  are  termed  '* chemically  pure.''  The  darker  chromes,  because 
of  their  more  crystalline  nature,  do  not  permit  the  addition  of  such 
large  amounts  of  these  inert  extenders  without  impairing  the  color. 

These  adulterants  can  be  and  usually  are  added  to  the  vat  liquoi 
immediately  after  the  precipitation  of  the  chromate  and  are  thor- 
oughly incorporated  with  the  color  during  the  washing,  filtering, 
drying,  and  grinding  of  the  product.  The  only  exception  to  this  is 
gypsum,  which  would  react  with  the  excess  lead  acetate. 
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The  adulterated  chromes  are  sold  under  various  names,  such  as 
American  yellow,  Paris  yellow,  Baltimore  yellow,  new  yellow,  etc., 
and  are  sold  at  lower  prices  than  the  ^'pure''  chromes. 

LEAD   CHROMATE   FROM   ORE-HEARTH   FUME.* 

Ore-hearth  fume  which  contains  about  55  per  cent  PbS04,  44  per 
cent  PbO,  0.1  per  cent  ZnO,  and  traces  of  iron,  is  ground  with  caustic 
soda,  the  mixture  being  fed  with  water  into  a  double  cone  continuous 
ball  mill  (Hardinge  ?)  which  has  a  small  feed  and  a  large  discharge 
opening.  The  hydration  of  the  soda  furnishes  enough  heat  to  render 
the  solution  hot.  The  overflow  from  the  mill  is  collected  in  a  tank 
which  receives  the  amount  of  acetic  or  nitric  acid  theoretically  nec- 
essary to  form  a  basic  salt.  Water  is  added  for  dilution  and,  finally, 
sodium  or  potassium  chromate  (or  bichromate).  The  cost  of  pro- 
ducing 100  pounds  of  lead  chromate  by  this  method,  using  burnt 
fume  at  2.5  cents  per  pound,  is  given  as  $6.68.  The  same  process 
applied  to  litharge  at  5.5  cents  per  pound  results  in  a  cost  of  $8.25  per 
100  pounds  of  product. 

OGHER  AND  OCHERY  EARTHS. 

[Par.  55,  Act  of  1913,  5  per  cent  ad  valorem.] 

Summary. 

Ocher  or  ochery  earth  is  a  naturally  occuring  mineral  pigment 
composed  largely  of  clay  permeated  with  hydrated  iron  (ferric)  oxide. 
Irs  color  ranges  from  yellow  through  orange  to  reddish  brown,  de- 
pending largely  on  the  amount  of  iron  present.  The  two  grades 
recognized  on  the  market  are  '^French''  and  '^domestic.''  Its  most 
extensive  use  is  as  a  filler  in  linoleum  and  oilcloth,  and  is  also  used 
in  tinting  paints.     Inferior  grades  are  used  as  a  base  for  color  lakes. 

Domestic  production  (two-thirds  of  which  is  from  the  Carters- 
yille  (Ga.)  district)  supplies  at  least  two- thirds  of  the  consumption 
in  this  country,  which  is  between  20,000  and  25,000  tons  a  year. 
Many  of  the  d.omestic  ocher  mining  operations  are  of  a  temporary 
character.  There  is  a  growing  tendency,  however,  for  large  paint 
makers  to  mine  their  own  supplies. 

The  imports  prior  to  the  war  were  between  8,000  and  9,000  tons 
annually  and  consisted  chiefly  of  the  washed  and  ground  product. 
The  imported  product  is  as  a  rule  of  higher  q^uality  than  the  domestic. 
The  domestic  ocher  could  be  made  equal  m  quality  to  the  French 
ocher  by  proper  care  in  preparation.  France  is  the  largest  producer 
of  ocher.  The  production  m  the  United  Kingdom  is  about  equal  to 
that  in  the  United  States.  A  certain  quantity  of  French  ocher  will 
be  imported  regardless  of  tariff  duties  because  of  its  superiority  over 
the  domestic  product.  Domestic  resources  are  ample  to  supply 
reouirements  of  the  cheaper  grades. 

The  price  of  powdered  French  ocher  prior  to  the  war  was  from  $35 
to  $45  per  ton  at  New  York.  The  domestic  product  was  selling  at 
this  time  at  about  $10  per  ton.  Prices  for  the  aomestic  ocher  reacned 
a  maximum  of  $30  to  $60  in  April,  1918,  while  the  price  of  French 
ocher  did  not  show  a  marked  increase  until  in  1917. 


I  L.  8.  Hughe8-^^.  Ind.  and  Eng.  Chem.  IV  (1912).  p.  62,  and  Min,  and  Bng.  World,  XXXVI 
a912),  p.  901.  *  *-       »  -*  » 
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The  act  of  1894  placed  all  dry  ocher,  whether  crude  or  ground,  on 
the  Free  List.  The  acts  of  1897  and  1909  made  ocher  dutiable  at 
the  same  rates,  with  the  duty  depending  on  whether  it  was  in  the 
crude  form  or  whether  ground  and  washed.  The  duties  were 
changed  to  ad  valorem  by  the  act  of  1913,  and  resulted  in  a  decrease 
of  a  bout  10  per  cent  for  crude  and  about  35  per  cent  for  the  ground 
and  washed  ocher. 

Ocher  avd  ochery  earthi — Summary  table. 


Calendar  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
19201 


Domestic 
produc- 
tion. 


Short 

tons. 

11,711 

11,703 

15,269 

17,578 

14,387 


Imports 
for  con- 
sump- 
tion. 


Short 

tons. 
6,021 
6,617 
8,019 
8,349 

11,033 
8,770 
9,106 
7,507 
4,161 
4,569 
4,834 


Ratio  to 
produc- 
tion- 
Imports. 


Per  cent. 
51.4 
48.0 
62.6 
47.5 
76.8 


Value 
(imports 
for  con- 
sump- 
tion). 


1131,846 
110,932 
148,306 
143,720 
141,704 
137,823 
181,153 
234,490 
193,647 
219,805 
143,904 


Amount 
of  duty. 


$41,904.95 

50,820.59 

47,778.95 

7,085.20 

6,891.15 

9,057.65 

11,724.50 

9,682.35 

10,990.00 

7,195.00 


Value 
per  unit 

of 
quantity. 


S21.85 
19.70 
18.50 
17.20 
12.86 
15.70 
19.85 
31.20 
47.10 
48.10 
29.83 


Equiva- 
lent ad 
valorem 
rate. 


Percent. 


37.9 
40.4 
33.3 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


1  Six  months. 


General  Information. 

paragraph  56,  tariff  act  of  1913. 

^^ Ocher  and  ochery  ear^A^,. sienna  and  sienna  earths,  and  umber  and 
umber  earths,  5  per  centum  ad  valorem;    *    *    *     .'' 


DESCRIPTION. 

Ocher  or  ochre  is  a  natural  mineral  pigment  with  a  decided  golden- 
yellow  color.  Its  composition  is  largely  clay  permeated  by  hydrated 
iron  (ferric)  oxide  wmch  accounts  for  its  color.  There  is  a  wide 
variation  in  the  different  grades  on  the  market.  Some  of  the  mat3- 
rial  sold  in  the  ground  form  as  ocher  actually  is  ground  shale  or  slate. 

Ocher  grades  into  sienna,  which  differs  from  ocher  in  that  it  gen- 
erally contains  more  ferric  iron  than  clay  and  its  nature  is  such  that 
when  finely  ground  it  is  more  of  a  stain  than  a  pigment.  Sienna  also 
generally  contains  some  manganese  and  with  increased  manganese 
content  itself  grades  into  umber. 

Cream  ochre  contains  as  low  as  5  per  cent  of  iron  hydroxide.  It  is 
used  to  some  extent  as  a  primer  on  wood,  but  has  little  value. 

Gray  ochre  is  silica,  clav,  and  carbonaceous  matter.  Sometimes  it 
is  colored  slightly  green  by  a  trace  of  ferrous  hydroxide.  It  is  used 
as  a  filler  for  cheap  paint. 

White  ochre  is  nothing  but  ordinary  clay  and  has  no  value  in  paint, 
although  occasionallv  used  as  an  adulterant. 

Golden  ochre  is  ochre  which  has  been  toned  up  with  some  chrome 
yellow.  Various  shades  are  sold.  Perfect  orange  colored  shades  con- 
tain as  much  as  12  to  15  per  cent  of  chrome  yellow.  The  base  may 
be  either  French  or  domestic  ochre. 
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Green  ochre  is  similar  in  composition  to  grajr  ochre,  except  that  it 
contains  a  larger  proportion  of  ferrous  hydroxide.  It  is  found  prin- 
cipally in  Bohemia  and  goes  by  the  name  of  terre  verte.  It  has  no 
hiding  power  when  used  alone  in  paints,  but  as  it  has  a  high  absorbent 
capacity  for  certain  aniline  colors,  it  is  largely  used  as  a  base  for  cheap 
lakes.  Verona  green,  Veronese  earth,  green-earth,  etc.,  are  similar 
products. 

Red  ochre  is  obtained  by  calcining  raw  ocher  at  a  low  red  heat  so  as 
to  drive  off  a  part  of  the  combined  water.  The  shade  depends  upon 
the  time  of  heating  and  the  iron  content — the  longer  the  calcination 
the  more  purple  the  product.  Burnt  ochers  are  sold  as  Indian  red, 
Venetian  red,  light  red,  etc.  As  a  rule,  however,  these  ochers  are 
much  richer  in  iron  *  than  the  ordinary  ocher  and  are  described  under 
^'iron  oxides"  in  another  unit  of  this  series.  Impure  hematite  also 
goes  by  the  name  of  red  ocher  but  is  not  an  important  pigment. 

USES. 

The  most  extensive  use  of  ocher  is  as  a  filler  of  linoleum.  It  is  also 
used  as  a  pigment  in  tmted  pamts.  Paints  made  from  it  are  fre- 
quently  used  as  priming  coats. 

SUBSTITUTES. 

Ocher  is  the  cheapest  of  the  common  yellow  pigments  and  com- 

{)etes,  especially  in  tne  golden  grades,  with  more  expensive  products 
ike  chrome  and  zinc  yellows.  Hence  it  has  no  suDstitutes  (in  the 
sense  of  cheaper  products),  although  some  metallurgical  by-products 
(e.  g.  alum  sludge,  etc.)  of  some\raat  similar  composition  are  used 
locally,  replacing  natural  ocher,  as  are  also  groimd  shale  and  slate. 

DOMESTIC   PRODUCTION. 

Localities. — Ocher  is  regularly  produced  in  Georgia.  Pennsylvania, 
Virginia,  Alabama,  California,  Iowa,  and  Vermont  (tne  States  being 
named  in  order  of  importance).  Deposits  have  been  found  in  other 
States  but  are  not  known  to  have  maintained  any  important  pro- 
duction. 

Nearly  two-thirds  of  the  total  domestic  output  comes  from  the 
vicinity  of  Cartersville,  Barstow  County,  Ga.  About  one-fourth  of 
the  total  is  produced  in  Berks,  Lehigh,  and  Northampton  Counties, 
Pa.  Recently  opened  deposits  in  Florida  may  be  an  important  source 
of  supply.^     (Based  on  work  of  the  U.  S.  Bureau  of  Mines.) 

Methods  of  production, — Ocher  deposits  are  worked  by  open  cut  if 
they  lie  15  feet  or  less  below  the  surface.  Below  that  depth  shafts 
are  necessary.  Since  the  deposits  are  rarely  large,  expensive  equip- 
ment is  not  warranted.  Timber  is  used  in  minimum  amounts,  so 
that  most  of  the  mines  fill  up  soon  after  active  mining  ceases. 

The  ore  as  mined  is  mixed  with  clay,  limonite  (iron  ore)  nodules, 
and  pieces  of  chert.  The  clay  can  not  be  separated  from  the  ocher, 
but  the  hard  particles  are  removed  in  log  washers  in  which  the  mate- 
rial is  agitated  and  kept  suspended  in  water.     The  overflow  from  the 

»  Ordinary  ocher  rarely  contams  more  than  30  per  cent  ferric  hydrate. 

«  For  descriptions  of  various  systems  see  "The  mineral  pigments  of  Pennsylvania."    B.  L.  Miller, 
Report  of  the  Topographical  and  Geological  Survey  Com.  of  Pa.,  No.  4.    1911.    Pp.  11-43. 


68  TAEIFF  INFORMATION  SURVEYS. 

log  washers  is  run  into  settling  troughs  where  the  sands  and  coarser 
particles  separate  out.  Finally  the  overflow  from  these  troughs  goes 
to  settling  ponds.  As  there  are  several  of  these^  a  rough  classiflcation 
is  effected,  a  different  grade  being  obtained  from  each  pond. 

When  the  ponds  are  filled  the  water  is  allowed  to  evaporate  until 
the  material  can  be  shoveled  into  wheelbarrows.  It  is  then  taken  to 
sheds  where  it  is  dried  by  steam  or  air.  At  some  projperties  the  dried 
lump  is  shipped  to  be  ground  by  the  consumer.  Other  mines  are 
equipped  witn  burr  mills  and  ship  only  the  powdered  product  packed 
in  barrels. 

Organization. — ^Most  of  the  operations  are  of  a  temporary,  sporadic 
character.  There  is  a  growing  tendency,  however,  for  the  large  paint 
makers  to  mine  their  own  supplies  rather  than  depend  upon  small^ 
irregular  producers. 

Production  and  covMumption, — On  account  of  the  short  life  of  mam' 
of  the  operations,  estimates  of  production  of  ochers  in  the  United 
States  are  necessarily  only  approximate.  None  at  all  have  been  pub- 
lished since  1914.  The  marKeted  production  in  that  year  was  given 
by  the  United  vStates  Geological  Survey  as  14,387  short  tons,  valued  at 
$136,185,  which  was  18  per  cent  more  in  quantity  and  22  per  cent 
less  in  value  than  the  record  production  of  1913,  although  slightly 
greater  than  the  average  for  the  preceding  five  years. 

The  normal  imports,  prior  to  the  entrance  of  the  United  States  into 
the  war,  were  $.,000  to  9,000  tons  annually.  These  figures  indicate 
that  the  normal  cpiisumption  is  between  20,000  and  25,000  tons  a 
year,  of  which,  fiilfly  two-thirds  is  produced  in  this  country 

Exports. — Ther^  are  no  records  available  of  any  crude  ocher  being, 
exported  from  th^"United  States,  although  some  of  the  paint  exported 
to  various,  coif ii,tries  undoubtedly  contains  ocher  producea  from 
American  mines. 

FOREIGN   PRODUCTION. 

France  is  the  largest  producer  of  paint  ocher  in  the  world.  England 
and  the  United  States  are  of  about  equal  importance.  Germany  and 
Canada  have  each  furnished  considerable  supplies,  the  former  from 
deposits  in  Bavaria  and  Saxony.  Smaller  amounts  are  reported  from 
Belgium,  Spain,  and  other  countries. 

IMPORTS   INTO   THE   UNITED   STATES. 

Since  the  tariff  act  of  1913,  the  Department  of  Commerce  has  not 
published  separate  statistics  for  imports  of  crude,  washed,  and 
powdered,  and  ocher  ground  in  oil.  These  three  classifications^ 
appear  in  the  imports  for  consumption  prior  to  October  3,  1913. 

At  no  time  has  any  large  amount  of  ocher  been  imported  in  the 
crude  state  and  only  small  amounts  of  material  ground  in  oil.  The 
intermediate  product,  consisting  of  washed  (cleaned)  and  powdered 
material,  has  Ibeen  the  chief  article  imported.  It  is  marketed  in  this 
country  as  ''French^'  ocher.  According  to  PickrelP  only  about  14 
per  cent  of  the  ocher  imported  in  that  year  came  from  France, 
whereas  61.5  per  cent  came  from  England  and  24.3  per  cent  from 

1  Fickrell,  Dr.  E.  R.,  Chemicals  and  Allied  Products  ased  in  the  United  States,  Dept.  of  Commerce^. 
Misc.  Series  No.  82. 
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OCTmany;  II;  is  probable,  however,  that  all  of  it  was  of  French 
orijgin  and  was  reexported  from  the  other  countries — ^perhaps  after 
-being  powdered  and  barreled. 

As  noted  above,^  about  one  third  of  the  domestic  consumption  is 
imported.  The  imported  product  is  of  a  different  quality  than  the 
bulk  of  the  domestic  product  and  sells  at  a  higher  price.  The  com- 
petitive feature  is  complicated  by  the  general  prejudice  in  the  trade 
as  to  the  relative  merits  of  the  foreign  and  domestic  ochers.  Toch,* 
however,  m^kes  the  following  comparisons: 

.  '*  In  color,  the  French  ochers  are  more  brilliant  ,  ,  .  buttheAmeri- 
-can  ochers  are  invariably  finfer,  but  this,  of  course,  refers  only  to  the 
American  grades  of  equal  price." 

PRICES. 

The  average  price  of  American  ocher  before  the  outbreak  of  the 
European  War  was  a  little  less  than  $10  per  ton.^  The  price  of  the 
grades  of  French  ocher  imported  at  that  time  was  quoted  at  from 
S35  to  $45  per  ton,  powdered  f.  o.  b.  New  York.  If  the  cost  of 
pulverizing  is  taken  at  about  $5  these  fijgures  indicate  that  the  French 
ocher  was  valued  at  from  two  to  three  times  the  value  of  the  Americto 
product.     The  average  dutiable  value  of  imports  of  crude  and  of 

Sulyerized,  etc.,  but  not  including  ocher  ground' in  oil  or  water, 
uring  the  period  beginning  July  1,  1907,'  and  ending  October  3,  1913 
(under  the  tariff  acts  of  1897  and  1909),  was  $17.38  per  ton.  A  sig- 
nificant fact  is  that  the  average  dutiable  •  value  of  the  '^crude" 
imported  during  this  same  penod  was  $20.40,  as  compared  with 
$17.33  for  ^  ^powdered,  wairfied,  or  pulverized.''  ^       .  : 

The  high  prices  obtaining  for  the  imported  ochers  indicate  that  the 
grades  are  by  no  means  comparable  with  the  domestic  output.  It 
IS  stated  in  Tariff  Hearings  *  that  the  lower  grades  of  French  oxide 
cost  $6  per  ton  in  France,  but  it  is  evident  that  little,  if  any,  of  this 
material  was  being  shipped  to  the  United  States. 

After  the  outbreak  of  the  European  "V^ar,  the  prices  of  French 
ochers  in  this  country  showed  no  increase  until  tfuly,  1915,  when 
•quotations  advanced  one-fourth  cent  (12  to  14  per  cent)  per  pound. 
Nearly  a  year  later  (April,  1916)  another  one-fourth  cent.  Not  imtil 
after  the  United  States  entered  the  war  was  there  any  very  marked 
increase  in  the  price  of  imported  ocher.  In  the  latter  half  of  1917, 
however,  the  price  increased  rapidly  from  3  cents  to  5  cents  per 

?ound  for  the  lower  grades  and  irom  3  J  to  6  J  for  the  better  grades, 
he  highest  quotations  were  approximately  twice  the  prewar  quo- 
tations. 

Domestic  ocher,  on  the  other  hand,  phowed  niuch  greater  price 
advances,  especially  the  best  grades.  The  quotation  of  $12-$  16 
per  ton  which  prevailed  during  1914  advanced  slightly  in  the  latter 
naif  of  1915,  and  again  in  the  spring  of  1916.  Another  advance  in 
the  summer  of  1916  brought  the  price  to  $20-$30.  In  July,  1917,  the 
quotation  was  $24-$30.  Prices  then  remained  steady  until  early  in 
1918,  when  the  shortage  of  coal  (paints  and  pigments  were  on  the 
nonessential  list  of  the  War  Industries  Board)  and  difficulties  of 
transportation  became  serious  handicaps  to  the  industry.     Scarcity 

1  See  Domestic  Production  and  Consumption. 

s  Chemistry  and  Technology  of  Paints.    2nd  Edition,  Van  Nostrand  Co.    1916. 

*  As  reported  by  the  producers  to  the  U.  S.  Geological  Survey.  Quoted  prices  ranged  up  to  tl6  and 
averaged  something  less  than  $12  at  New  York. 

*  See  under  miscellaneous ^  p.  75. 
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of  foreign  supplies  was  reflected  in  a  better  demand  for  the  domestic 
product,  and  the  quotations  advanced  to  $30-$60  per  ton  in  April, 
1918.  Early  in  1919,  domestic  ^'strong*'  was  selling  at  3-3i  cents 
per  pound  and  ' ^medium"  at  $3O-$60.  rrices  of  the  latter,  however, 
were  shaded  in  April  to  $30-$40. 

TARIFF   HISTORY. 

Dry  ocher  and  ochery  earths,  both  crude  and  powdered  and  washed, 
were  placed  on  the  free  list  in  the  act  of  1894;  the  product  ground  in 
oil  was  dutiable  at  1 J  cents  per  pound.  In  the  act  of  1897,  dry  ochers 
were  again  made  dutiable.  The  feature  of  this  act  was  the  division 
of  crude  ocher  from  the  powdered  and  washed  material.  The  former 
was  dutiable  at  one-eighth  cent  per  pound  and  the  latter  at  three- 
eighths  cent  per  pound,  a  margin  of  one-fourth  cent  per  pound 
($5  per  ton)  to  the  American  paint  grinder  working  on  imported 
material.  The  duty  on  ocher  in  oil  was  increased  to  IJ  cents  per 
pound. 

The  rates  of  the  act  of  1897  were  continued  in  1909  except  that 
the  margin  on  ocher  in  oil  was  reduced  to  1  cent  without  noticeable 
efiFect  on  the  imports,  which  continued  to  fall  ofiF.  In  1913  ad 
valorem  duties  were  adopted  and  all  ochers  were  made  dutiable  at 
5  per  cent.    The  result,  based  upon  the  dutiable  value  of  the  im- 

{)orts  of  the  preceding  year,  was  a  reduction  in  the  duty  on  crude, 
rom  over  16  per  cent  ad  valorem  to  5  per  cent,  a  decrease  of  $1.50 
per  ton.  In  the  case  of  powdered  or  washed  material,  the  reduction 
was  much  greater,  as  the  three-eighths  cent  duty  for  several  years 
had  been  equivalent  to  more  than  40  per  cent.  The  duty  on  ocher 
in  oil  was  redwced  a  little  more  than  that  on  crude,  viz,  from  between 
17  and  20  per  cent  to  5  per  cent. 

The  lower  grades  of  French  foreign  ocher  had  never  been  imported 
into  the  United  States  even  in  powdered  form.  Unwashed  crude  of 
the  cheap  grades  contains  too  much  waste  material  to  bear  trans- 

¥ortation  charges  to  any  great  distance  from  the  point  of  production, 
he  duty  of  three-eighths  cent  per  pound  on  washed  or  powdered 
ocher  amounted  to  practically  100  per  cent  of  the  value  of  the  cheaper 
products  and  served  to  exclude  all  but  the  high-grade  material. 
The  act  of  1913  swept  away  the  barrier  on  low  grades,  since  the  ad 
valorem  rate  took  account  only  of  the  value  without  regard  to  the 
degree  of  manufacture.  The  import  statistics  for  1914  and  1915 
reflect  this  situation.  Although  tnese  statistics  include  all  classes  of 
ocher — even  that  ground  in  oil — the  average  dutiable  value  was  less 
than  in  any  previous  years. 

COMPETITIVE   CONDITIONS. 

A  certain  amount  of  French  ocher  will  be  imported  under  any 
circumstances  because  of  its  superior  color  as  compared  with  the 
domestic  product.  Domestic  mines,  however,  are  able  to  meet  the 
requirements  of  the  country  for  the  cheaper  grades  almost  indefi- 
nitely, provided  an  adequate  price  can  be  secured  for  the  product. 
American  resources  are  ample  and  can  be  made  available  with  little 
if  any  greater  eflort  than  foreign  deposits. 

In  the  case  of  the  earth  colors,  labor  constitutes  over  75  per  cent 
of  the  cost  of  production.*     The  situation,  therefore,  is  different  in 

1  Various  statements  in  tariff  hearings  and  elsewhere.    Pee  p.  76. 
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the  case  of  ocher  and  the  other  natural  pigments  from  the  case  of 

f>igments  manufactured  in  factories  by  chemical  processes.  In  the 
atter  the  cost  of  the  raw  material  is  the  important  item,  but  these 
relatively  cheap  natural  products  derive  their  value  chiefly  from  the 
work  of  extracting  them  from  the  ground  and  preparing  them  for 
market.  Both  of  these  Qperations  call  for  a  large  amount  of  labor 
and  there  is  little  opportunity  for  adding  to  the  effectiveness  of  the 
individual  by  better  machinery  or  improved  methods. 


Ocher  production  in  United  States. 
[From  Mineral  Resources,  pt.  2.    Production  not  reported  since  1914.] 


Year. 


1900 
1904 
1909 
WIO 


Quantity. 


Short 

tont. 

17,015 

16,826 

14,310 

11,711 


Value. 


$188,707 
110,602 
137,880 
112,445 


Year. 


^Quantity. 


1911 
1912 
1913 
1914 


Short 

tOfU. 

11,703 
15,269 
17,578 
14,387 


Value. 


1109,465 
149,288 
173,944 
136,186 


Ocher,  sienna,  wmher,  and  metallic  paints, 

PRODUCTION  IN  UNITED  STATES— "OFFICIAL  SOURCE." 
[From  Federal  Census,  "Iron,  bulT,  and  other  earth  colors.") 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1S99 

Short 
tons. 
17,452 
24,413 

$367,987 
336,616 

1909 

Short 
tons. 
106,643 
46,448 

$1,085,438 

1904 

1914 

797,819 

PRODUCTION  IN  UNITED  STATES— "OTHER  SOURCES." 
[From  Mineral  Resources,  U.  S.  Geol.  Survey  (until  191*).    Production  not  reported  since  1914.1 


Year. 


1909. 
1910. 
1911. 


Quantity. 


Short 
tons. 
34,456 
42, 148 
38,307 


Value. 


Year. 


$360,726 
324,014 
316,853 


1912. 
1913. 
1914. 


Quantity. 


Short 

tons. 

44,421 

48.452 

46,124 


Value. 


$352,616 
365,998 
336,908 


Oc^.er — Production  in  United  States. 
[From  Geological  Survey,  Mineral  Resources,  pt.  2.j 


State. 


California 

Georgia 

Pennsylvania. 

Vermont 

Other  States «. 


Total. 


1910 


1911 


Quantity. 


Short 

tons. 

118 

7,011 

3,642 

609 

331 


11,711 


Value. 


$1,730 

70,388 

32, 254 

5,935 

2,138 


Quantity. 


Short 
tons. 

0) 

7,395 

3,013 

0) 
1,295 


112,445         11,703 


Value. 


0) 
$69,447 

28, 101 

0) 
11,917 


109,465 


1912 


Quantity. 


Short 
tons. 

0) 

10, 107 

3,300 

531 

1,331 


15,269 


Value. 


(0 

$101,790 

28,950 

6,346 

12,203 


149,289 


» Included  in  "  Other  States." 

« 1910,  Iowa,  Kentucky,  Oregon,  and  Tennessee;  1911,  California,  Iowa,  Vermont,  and  Vkginia;  1912, 
California,  Iowa,  and  Virginia. 
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Ocher — Production  in  United  Stateg — Continued. 


state. 


California 

Georgia 

Pennsylvania. 

Vermont 

Other  States  >. 

Total... 


1913 

1914  ' 

Quantity. 

Value. 

Quantity. 

Value. 

Short 
tons. 

3,935 

0) 
2,223 

1123,090 
32,175 

0) 
18,679 

Short 
tons.   . 

8,607 
3,799 

0) 
fS4J93 
34,223 

0) 
17,769 

17,578 

173,944 

14,387 

136,185 

» Included  in  "Other  States." 

s  1913  and  1914,  Alabama,  California,  Iowa,  Vermont,  and  Virginia. 

Ocher  and  umber — Produ4:tion  in  principal  foreign  countries.^ 


Country. 


1909 


United  Kingdom ' 

France' 

Germany  * 

Canada « 

Belgium' 

Spain » 

Cyprus* 


Quantity. 


18,271 

36,971 

2,554 

3,940 

771 

461 

3,781 


Value. 


173,873 

419,321 

5,859 

28,093 

1,351 

813 

20,011 


1910 


Quantity. 


18,497 

36,232 

3,038 

4,813 

661 

837 

3,441 


Value. 


$74,832 

428,238 

6,404 

33,185 

1,158 

1,442 

15,748 


1911 


Quantity. 

Value. 

16,335 

166,827 

38,076 

313,276 

3,434 

10,324 

3,622 

28,333 

595 

965 

686 

1,200 

4,221 

15,850 

Ocher  and  umber — Production  in  principal  foreign  countries.^ 


Country. 


United  Kingdom « 

France' 

Germany  * 

Canada' 

Belgium' 

Spain ' 

Cyprus  & 


1912 


Quantity. 


Short  tons. 
15,621 
46,087 
7,668 
7,654 
716 
661 
5,259 


Value. 


$66,481 

420,248 

14,072 

32,410 

1,592 

1,168 

20,945 


1913 


Quantity. 


Short  tons. 
16,951 
•61,993 


5,987 


Value. 


1  Mineral  Resources,  U.  S.  Geological  Survey.    No  data  after  1913. 

2  Includes  oxides  of  iron  and  manganese  used  for  pigments,  etc. 
'  Reported  as  ocher  only. 

*  Bavaria  and  Saxony. 

*  Exports  of  umber. 

*  Statistique  de  Tlndustrie  Minerale. 
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Ocher  and  ockery  earthB^ImpartM  for  consumptions-Revenue, 


Fiscal  year. 


19^0: 

Crude ,  not  powdered ,  washed, 
or  pulverized. 

Powdered ,  washed  or  pulver- 
ized. 

Ground  in  oil  or  water 

1911: 

Crude 

Powdered 

Ground 

1912: 

Crude 

Powdered 

Ground 

1913: 

Crude 

Powdered 

Ground 

1914: 

Crude 

Powdered 

1914 

1915 

1916 

1917 

1918 


Rate  of  duty  per 
pound. 


I  cent  per  pound. . 


Quantity. 


Value. 


}  cent  per 

1  cent  p3r 

I  cent  per 
I  cent  per 
1  cent  per 


pound., 
pound.', 
pound. 


Pounds. 
ICO,  421 

15,266,164 

14,413 

213,435 


pound..  113, 295, 207 
pound.  .^       10,609 

I  cent  per  pound . .  I  42, 814 
I  cent  per  pound.  .11, 687, 021 
1  cent  per  pound . .        16, 346 


I  cent  per  pound.. 
I  cent  per  pound.. 
1  cent  per  pound.. 

I  cent  per  pound.. 
t  cent  i)er  pound. . 

6  per  cent  * 

do 

do 

do 

do 


433,595 

17,149,677 

16,988 

43,288 
4,685,576 
16,913,112 
17,430,228 
18,049,375 
17,873,109 
7,087,555 


$1,391 

122,189 

767 

2,579 

118, 759 

547 

904 

109,494 

901 

4,506 
157,881 
970 

327 
I  39,631 
114,589 
124,359 
153,880 
213,272 
130,655 


Duty 
collected. 


1125.00 

57,248.00 

144.00 

266.80 

49,857.01 

106.09 

53.51 
43,826.31 
163.46 

541.99 
64,311.27 
169.88 

54.11 
17,570.90 
5,729.45 
6,217,95 
7,694.00 
10,663.60 
6,532.75 


Value 

per 

unit  of 

quantity. 


10.014 

.008 

.053 

.012 
.009 
.052 

.021 
.009 
.055 

.01 

.009 

.057 

.008 
.008 
.007 
.007 
.009 
.012 
.0184 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 
9.02 

46.85 

18.78 

10.35 
41.98 
19.89 

5.92 
40.03 
18.14 

12.03 
40.73 
17.51 

16.51 
44.34 
5.00 
5.00 
5.00 
5.00 
5.00 


1  Old  law,  July  1  to  Oct.  3, 1913.  *  New  law,  Oct.  4, 1913,  to  June  30, 1914. 

Ocher  and  ochery  earths j  n,  s,  p.f, — Imports  for  consumption — Bevenvjs. 


Calendar  year. 


1910: 

Crude,  not  powdered. 

washed  or  pulverized. 

Powdered,  washed  or 

pulverized. 
Ground  in  oil  or  water. . 
1911: 

Crude,  not  powdered. 

washed  or  pulverized. 

Powdered,  washed  or 

pulverized. 
Ground  in  oil  or  water. . 
1912: 

Crude,  not  powdered, 

washed  or  pulverized. 

Powdered,  washed  or 

pulverized. 
Ground  In  oil  or  water. . 
1913: » 

Crude,  not  powdered. 

wasned  or  pulverized. 

Powdered,  washed  or 

pulverized. 
Ground  in  oil  or  water. . 

1913« 

914 

1915 

1916 : 

1917 

1918 

1919 

1920  (first  6  months) 


Rate  of  duty. 


Quantity. 


Value. 


I  cent  per  pound.. 

f  cent  per  pound . . 

1  cent  per  pound.. 

I  cent  per  pound. . 

}  cent  per  pound.. 

1  cent  per  pound.. 

\  cent  per  pound . . 

i  cent  per  poimd.. 

1  cent  per  pound.. 

I  cent  per  pound.. 

}  cent  per  pound. 

1  cent  per  pound. 

5  per  cent 

do 

do 

do 

do 

do 

do 

do 


Pounds. 
181, 176 

11,849,921 

10,213 

128,328 

11,090,798  I 

15,406 

160,117  ' 

15,863,678 

14,069  I 

I 

321,671  I 

12,126,238 

13,068 

4,236,121 

22,066,006 

17,540,671 

18,212,051 

15,014,293 

8,321,892  I 

9, 137, 187 

9,667,889  | 


Duty 
collected. 


$2,055.00 

129,308.00 

483.00 

1,870.00 

108,205.00 

857.00 

1,884.00 

145,699.00  ; 

723.00 

3,282.00 

104,212.00 

770.00 
35,456.00 
141,704.00 
137,823.00 
181, 153. 00 
234.490.00 
193,647.00 
219,805.00 
143,904.00 


(?) 

(?) 
$102. 13 

160.41 
41,590.48 

154.06 

200.14 
59,488.76 

140.69 

402.09 

45,473.38 

130.68 
1,772.80 
7,085.20 
6,891.15 
9,057.65 

11,724.50 
9,682.35 

10,990.00 
7,195.00 


Value 

per 

unit  of 

quantity. 


Actual 
and  com- 
puted ad 
valorem 

rate. 


$0.0113 

.0109 

.0474 

.0146 

.0097 

.0557 

.0117 

.0092 

.0513 

.0102 

.0086 

.0588 
.0084 
.0064 
.0079 
.0100 
.0156 
.0232 
.0240 
.0148 


Per  cent. 

(?) 

(?) 

21.1 

8.57 

38.5  • 

18.0 

10.6 

40.7'' 

19.5 

12.3 

43.8 

17.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


1  Jan.  1  to  Oct.  3, 1913. 


>  Oct.  4  to  Dec.  31, 1913. 
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Ocher  and  ochery  earths,  prices  {whoUaaU)  spot.  New  York  market. 

[From  Oil,  Paint  and  Drag  Reporter  J 


Kind  or  grade 


January,  1912 
April,  1912 
Jnly.1912.... 
October,  1912 
January,  1913 
April,  1913 
July,  1913.... 
October,  1913 
January,  1914 
April,  1914 
July,  1914... 
October,  1914 
January,  1915 
April,  1915 

July,  1915. 
October,  1915 
January,  1916 
April,  1916 
July,  1916.... 
October,  1916 
January,  1917 
April,  1917 
July,  1917..., 
October,  1917 


January,  1918 
April,  1918 


July,  1918 
October,  1918 
January,  1919 
April,  1919 
July,  1919.... 
October,  1919 
January,  1920 
April,  1920 
JiUy,  1920. 
October,  1920 


OcJier  and  ochery  earth — Rales  of  duty. 


Act  of— 

Par. 

1883 

89 

1890 

64 

:S94 

42 

1894 

566 

1897 

49 

1909 

47 

1913 

55 

Tariff  classification  or  description. 


Ocher  and  ochery  earths,  umber  and  umber  earths,  and  sienna  and 
sienna  earths,  when  dry. 

When  ground  in  oil 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  umber  and  umber 
earths,  not  specially  provided  for  in  this  act,  dry. 

G  round  in  oil 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  umber  and  umber 

earths,  ground  in  oil. 
Ocher  and  ochery  eirths,  sienna  and  sienna  earths,  umber  and  umber 

earths,  not  speci<illy  provided  for  in  this  act,  dry. 
Ccher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths,  not  specially  provided  for,  when  crude  or  not  pow- 
dered, washed,  or  pulverized. 

If  powdered,  washed,  or  pulverized 

If  ground  in  oil  or  water 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths,  not  specially  provided  for  in  this  section,  when  crude 
or  not  powdered,  washed,  or  pulverised. 

If  powdered,  washed,  or  piuverized 

If  ground  in  oil  or  water 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths. 


Rates  of  duty, 
specific  and 
ad  valorem. 


\  cent  per  pound. 

1}  cents  per  pound. 
\  cent  per  pound. 

U  cents  per  pound, 
l\  cents  per  pound. 

Free. 

I  cent  per  pound. 

• 

f  cent  per  potind. 
'  1^  cents  per  pound. 
'  \  cent  per  pound. 


I  cent  per  pound. 
1  cent  per  pound. 
5  per  cent  ad j va- 
lorem. 
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Court  and  Treasury  Decisions. 

Venitian  red  is  a  dry  paint  and  not  ochery  earth.  (G.  A.  629, 
T.D.  11346,  of  1891.) 

A  calcareous  earth,  colored  by  ferric  oxides  of  a  red  color  and  similar 
in  appearance  to  red  hemitites,  was  held  dutiable  as  ochery  earth 
and  not  as  clay.    (G.  A.  1880,  T.  D.  13608,  of  1892.) 

Burnt  ocher  was  held  dutiable  as  ochery  earth  and  not  as  a  color. 
(G.  A.  2478,  T.  D.  14756,  of  1894.) 

Those  decisions  were  under  the  act  of  1890. 

Tt  was  declared  not  necessary  that  an  importation  should  have  been 
subjected  to  all  three  of  the  operations,  ** powdered,  washed,  or 
pulverized,*'  in  order  to  come  within  the  provision,  and  it  is  imma- 
terial whether  the  process  of  washing  be  natural  or  artificial.  (G.  A. 
5631,T.D.  25170,  of  1904.) 

Crude  burnt  sienna  was  held  dutiable  at  one-eighth  of  a  cent  per 

{>ound.  Crude  sienna  and  powdered  sienna  were  distinguished  as 
oUows:  *' Powdered  or  pulverized  sienna  has  a  tendency  to  cake  or 
form  lumps,  but  the  lumps  are  easily  crushed  with  the  fingers,  and 
the  resulting  mass  is  soft  and  smootn  to  the  touch  and  of  a  uniform 
color.  Lumps  of  crude  sienna  are  less  friable,  contain  more  or  less 
grit,  and  the  inside  of  a  lump  is  of  a  deeper  color  than  the  outside." 
(G.  A.  4489,  T.  D.  21403,  of  1899.) 

Freedom  from  grit  was  declared  to  indicate  that  the  earth  is  not 
crude  and  ocher  pulverized  and  washed  was  held  dutiable  at  three- 
eighths  of  a  cent  per  pound.    (G.  A.  4455,  T.  D.  21263,  of  1899.) 
These  decisions  ^ere  under  the  act  of  1897. 

A  red  pigment  imported  to  be  used  as  a  color  and  filler,  found  not 
to  be  an  ochery  eartn  and  not  commercially  known  as  an  ocher,  was 
held  dutiable  as  a  color  under  the  act  of  1894.  (Vandegrift  v.  United 
States,  107  Fed.,  265,  of  1900.) 

Miscellaneous. 

TARIFF   hearings. 

The  following  data  are  taken  from  a  brief  presented  by  Geo.  S. 
Mepham  Co.  CTariff  Schedules.  United  States  Senate.  63d  Cong., 
1913,  p.  149): 

''In  the  United  States  in  1911,  the  wages  per  day  in  this  industry 
were  $1.75  for  the  commonest  labor  and  $3  for  skilled  labor.  Similar 
figures  for  France  were  2  francs  ($0.40)  and  2.50  francs  ($0.50). 

''The  cost  of  the  cheaper  grades  of  French  ocher  at  the  factory  in 
Apt,  Vaucleuse  was  $6  per  ton  in  that  year.  Freight  to  seaboard 
was  $2  a  ton,  and  from  Marseilles  to  New  York  $3  a  ton  more.  The 
cost  f.  o.  b.  New  York  was  thus  $11  a  ton.  But  this  price  was  slightly 
greater  than  that  determined  by  the  active  competition  of  the 
American  producers  among  themselves.  However,  only  the  cheapest 
domestic  grades  could  be  produced  at  that  price,  and  mines  in  the 
Eastern  States,  where  the  freight  to  market  was  low,  were  practically 
the  only  ones  that  could  operate  at  even  a  small  profit. 

"These  figures  indicate  that  the  domestic  producers  were  prac- 
tically independent  of  the  tarijff  on  the  cheapest  grades,  but  the 
difference  in  cost  of  producing  the  more  expensive  grades,  where 
selection  of  material,  with  consequently  larger  labor  cost,  as  well  as 
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deposits  that  can  supply  the  better  material,  is  requisite,  is  much 
greater.  American  producers  were  unable  to  produce  these  grades 
until  better  prices  prevailed  because  of  the  cuttmg  oflf  of  ocean  ship- 
ment during  the  war  period. " 

Data  pertaining  directly  to  the  ocher  industry  are  not  at  present 
available, ibut  costs  of  producing  manganese  ore,  whose  occurrence  is 
roughly  comparable  to  that  of  ocher  and  which  is  partly  produced  in 
the  same  localities,  indicate  that  the  cost  in  the  winter  of  1918-19 
must  be  at  least  $20  per  ton  for  Tnining  and  freight.  Increases  in 
the  cost  of  pulverizing  are  also  possible,  so  it  is  quite  probable  that  the 
cost  of  production  in  the  United  States  has  fully  doubled  since  1914. 

Brief  of  J,  Lee  Smith  &  Co.,  New  York  City.  (Tariff  hearings, 
House  of  Representatives,  60th  Cong.,  p.  454).  Protest  against  tlie 
proposed :  incorporation  of  paragraph  49  with  paragraph  58.  In 
round  figures  the  result  would  be  a  reduction  on  ocher  of  about  51 
per  cent,  atx^  increase  in  duty  on  umber  of  .about  40  per  cent,  and  an 
mcrease  iii  the  duty  on  sienna  of  about  81  per  cent. ,  The  result  woujd 
be  a  ^eat  advantage  to  sellers  of  American  sienna  but  a  serious 
injustice,  to  American  ocher  miners.  The  bulk  of.  the  ocher  imported 
is  in  powdered  form  and  the  American  miners  are  dependent  upon  the 
duty  of  three*eighths  cent  per  pound  to  market  their  product.  With 
regard  to  umber,  the  quality  of  American  product  is  very  poor  and 
most  of  the  umber  used  is  imported  and  originates  in  the  island  of 
Cyprus.  -Few  mines  in  the  United  States  produce  a  good  sienna, 
and  the  finer  grades,  which  are  used  principally  for  staining  wood  in 
imitation  of  oak,  ma-hogany,  etc.,  must  be  imported  and  powdered 
here  ready  for  use  (We  have  a  mill  in  Brooklyn  for  powdenng  crude 
earths  arid  object  to  having  the  duties  increased  on  umber  and  sienna 
for  the  benefit  of  one  manufacturer  in  Philadelphia.) 

J.  W.  Coulston  &  Co.,  of  New  York  City  (Ibid.,  p.  454),  petitioned 
that  the  word  ^^ washed '^  be  omitted  from  the  first  part  of  the  para- 
graph (which  refers  to  crude  earths).  They  import  sienna  earths 
irom  Italy.  The  goods  are  in  lumps  which  have  been  naturallv 
washed  or  are  in  such  condition  that  they  do  not  need  to  be  washed. 
In  some  instances,  however,  it  has  been  classified  (graded  by  water 
settling) ,  and  they  are  obliged  to  pay  a  duty  of  three-eighths  cent  per 
pound  (instead  of  the  one-eighth  cent  intended  for  crude)  in  spite  of 
the  fact  that  the  material  must  be  pulverized.  The  material  in 
question  can  not  be  used  by  paint  manufacturers  in  the  same  manner 
as  the  goods  classified  at  three-eighths  cent  per  pound,  so  that  the 
present  wording  results  in  the  classification  of  these  few  sienna  earths 
that  are  sufficiently  washed  by  nature  at  three-eighths  cent,  with  no 
benefit  to  consumers. 

F.  A.  Reichard,  after  a  canvass  of  the  paint  manufacturers  of  the 
country,  submitted  the  following  recommendation: 

^^  We  ask  that  these  earth  paints  be  entered  free  of  duty,  as  nothing 
of  the  kind  suitable  for  paint  making  has  ever  been  found  in  this 
country.  American  mines  produce  much  lower  grades,  suitable  only 
for  jobbing,  so  it  is  quite  evident  that  the  tariff  in  this  instance  is  a 
tax,  pure  and  simple,  and  not  in  any  sense  a  protection. 

'^For  instance  the  average  declaration  value  of  foreign  ochers 
(1902-1906,  inclusive)  was  $19,275  per  2,000  pounds,  and  the  average 
value  of  the  American  ochers  (1902-1906,  inclusive)  was  $8.59  per 
2,000  pounds. 
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"Thus  at  a  glance  it  is  seen  that  the  tariff  plays  no  part  in  fixing  the 
price  of  American  ochers.  In  this  contention  we  are  supported  by 
49  out  of  54  grinders  who  replied,  and  of  the  5  desiring  a  duty  3 
suggest  lowering  the  present  rate." 

Again  in  1913,  Mr.  Reichard  expressed  the  same  views  (TarifiF 
Hearings,  House  of  Rep.,  62d  Cong.,  p.  307):  "There  are  no  quali- 
ties suitable  for  paint  manufacturers,  which  branch  of  the  country's 
industries  is  the  largest  user  of  these  colors  produced  in  this  country. 
It  is  readily  apparent,  therefore,  that  the  three-eighths  cent  per 
pound  duty  is  unjust,  *  *  *.  So  long  as  suitable  quantities 
are  not  produced  here,  we  think  the  manufacturer  and  the  ultimate 
consumer  should  receive  the  benefit  of  free  entrv.  The  few  American 
mines  produce  vastly  inferior  grades  and  really  do  not  enter  into 
competition  with  the  imported  products  to  any  appreciable  degree." 

J.  W.  Coulston  &  Co.,  of  New  York,  protested  against  the  proposed 
reduction  of  duties  on  powdered  sienna,  ocher,  and  umber  resulting 
from  the  adoption  of  the  ad  valorem  rate  as  compared  with  the  old 
specific  rates.  In  their  judgment  there  should  be  a  difference  of  $5 
per  ton  between  the  powdered  and  the  unground  product,  whereas 
the  flat  ad  valorem  rate  of  5  per  cent  results  in  a  difference  of  only 
about  $1. 

J.  Lee  Smith  &  Co.,  of  New  York,  stated  that:  '*It  costs  abroad  an 
average  of  52  cents  to  powder  100  pounds  of  these  materials,  and  in 
this  country  $1.06.  This  results  in  that  it  costs  54  cents  more  to 
do  the  work  here,  on  account  of  the  high  cost  of  labor,  etc.,  than  it 
does  to  do  the  work  in  Europe,  whereas  the  new  tariff  allows  less  than 
3  cents  per  100  pounds.  To  equalize  the  higher  cost  of  manufacturing 
in  this  country  there  should  be  at  least  an  ad  valorem  duty  of  25  per 
cent  on  the  powdered  goods  if  the  crude  goods  are  to  pay  an  ad 
valorem  duty  of  5  per  cent.'' 

UMBER  AND  SIENNA. 

[Par.  55,  act  of  1913,  5  per  cent  ad  valorem.] 

SUMMARY. 

Umber  and  sienna  are  forms  of  rust-stained  clay,  very  similar  to 
ocher  in  composition,  but  containing  more  or  less  manganese  and 
having,  therefore,  a  darker  yellow  or  brown  color.  Siennas  are 
translucent  and  have  more  the  nature  of  a  stain  than  a  pigment;  the 
color  is  lighter  than  that  of  umber.  Both  umber  and  sienna  are  used 
raw,  but  the  burnt  pigments,  which  are  darker,  are  more  important 
colors.  Burnt  sienna  is  reddish /brown  while  burnt  umber  is  a  rich 
warm  brown. 

Deposits  of  umber  and  sienna  are  widely  distributed  in  the  United 
States,  but  the  demands  of  the  trade  are  for  special  shades  and  quali- 
ties which  can  be  produced  more  cheaply  in  foreign  countries.  Italian 
sienna  and  Turkish  (Cyprus)  umber  are  standard  colors  throughout 
the  civilized  world.  It  is  practically  impossible  to  duplicate  these 
shades  as  cheaplv  by  selection  of  domestic  material  as  by  importa- 
tion. Most  of  the  paint  factories  that  consume  these  articles  are 
located  in  the  Eastern  States  where  supplies  from  Mediterranean 
ports  can,  in  normal  times,  be  transported  almost  wholly  by  water. 

Statistics  of  domestic  production  have  not  been  gathered  since 
1914,  but  it  is  doubtful  ii  there  has  been  any  considerable  increase. 
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The  average  output  of  domestic  umber  and  sienna  before  the  war 
was  less  than  1,000  tons  annually.  The  bulk  of  the  consumption  is 
imported.  The  imports  of  umber  of  all  classes  in  1914  amounted  to 
2,303  short  tons,  valued  at  $35,570;  the  imports  of  sienna  in  the  same 
year  were  3,245  tons  with  a  value  of  $55,925. 

Three  forms  of  these  pigments  are  imported:  (1)  Crude  or  unpul- 
verized,  (2)  powdered  or  washed,  and  (3)  paste  (ground  in  water  or 
oil).  Imports  of  paste  have  been  relatively  unimportant.  Most  of 
the  importation  has  been  in  crude  form.  The  specific  duties  under 
the  tariff  act  of  1909  allowed  a  protection  of  $5  per  ton  more  on  the 
powdered  or  washed  material  than  on  untreated  material.  The 
adoption  of  the  ad  valorem  duty  in  1913  resulted  in  the  reduction  of 
this  differential  to  only  a  trifle  more  than  $1  per  ton. 

Umber  and  lienna ' — Summary  tabled 
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General  Information, 


PARAGRAPH  55,  TARIFF   ACT  OF   1913, 

"Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  vmher 
and  umber  earths,  5  per  centum  ad  valorem;     *     *     *." 

DESCRIPTION. 

Both  umber  and  sienna  are  natural  pigments  consisting  essentially 
of  clay  colored  by  hydrated  oxides  ol  iron  and  manganese.  Minor 
constituents,  such  as  excess  silica,  lime,  and  other  matter,  may  also  be 
present.  The  composition  is  very  similar  to  that  of  ocher  although 
they  invariably  contain  manganese  and  frequently  more  iron.  The  ■ 
presence  of  manganese  accounts  for  their  browner  color. 

Sienna  most  nearly  approaches  ocher  in  chemical  composition  and 
the  chief  distinction  is  its  physical  character.  It  is  translucent 
rather  than  opaque  and  is  more  of  a  stain  than  a  pigment,  whereas 
ocher  is  a  true  pigment.  Similarly  burnt  sienna,  a  reddish-brown 
product  obtained  by  calcining  raw  sienna,  differs  from  certain  iron 
oxide  pigments  because  of  its  relative  transparency. 
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Umber  contains  mare  mansanese  than  sienna.  The  brown  color  is 
much  deeper  and  even  the  ournt  product  does  not  approach  red. 
Umber  is  much  coarser  than  sienna,  but  the  coarse  particles  are 
broken  up  in  calcining. 

Umber  and  sienna  are  marketed  both  raw  and  burnt.  The  burnt 
pigments  are  more  important.  They  are  marketed  in  the  form  of 
cubes,  corrugated  tablets,  and  as  powder.  One  of  the  commonest 
forms  is  a  soft  pulp  from  which  most  of  the  water  has  been  expelled, 
but  which  is  still  moist. 

Raw  sienna  (Terra  di  Siena,  Italian  earth)  is  a  brown  tinted  pig- 
ment used  for  oil,  water  color,  tempera,  and  fresco  painting. 

American  burnt  sienna  is  a  redfdish-brown  pigment  containing 
rom  25  to  60  per  cent  iron  oxide  (FcgO,).  One  grade,  found  in 
Pennsylvania,  assavs  as  high  as  80  per  cent  ferric  oxide  and  is  known 
AS  double  strength  sienna.  This  is  richer  and  deeper  than  the 
Italian  sienna,  and  when  reduced  with  ordinary  clay  and  ground  in 
oil  makes  a  staining  pigment  equal  to  the  Italian.^ 

Italian  burnt  sienna. — This  pigment  generally  contains  more  iron 
than  the  American  product,  averaging  from  60  to  75  per  cent  iron 
oxide  (FcjOs).  American  pigments  oi  the  same  iron  content  differ 
materially  in  shade,  having  a  Havana  brown  color  whereas  the 
Italian  is  more  of  a  maroon.  Italian  siennas,  when  tinted  with  20 
per  cent  of  white,  show  a  bluish  tint  while  American  siennas  yield 
a  brownish  or  yellowish  hue.  For  paint  making,  the  best  grades  of 
either  pigment  are  those  that  contain  a  small  amount  of  lime.  Many 
grinders  add  from  5  to  10  per  cent  of  whiting  (lime  carbonate)  to 
umbers  and  siennas  to  prevent  them  from  running  or  disintegrating 
when  used  as  staining  colors. 

Raw  umber  (Turkey  umber,  Levant  umber.  Terra  ombra,  etc.). 
This  pigment  is  simUar  in  many  respects,  to  raw  sienna  except  that 
it  is  much  coarser  and  contains  a  considerable  proportion  of  the 
higher  oxides  of  manganese.  The  color  is  greenish  to  yellowish 
brown. 

Burnt  umber. — ^AU  umbers  contain  over  5  per  cent  of  manganese 
dioxide.  The  color  is  much  richer  and  warmer  than  that  of  the 
raw  umber.  Tiu'key  umbers  usually  contain  more  manganese  and 
iron  than  the  American.  Products  rich  in  manganese  when  cai- 
cined  yield  brighter  shades  in  proportion  to  the  fineness  to  which, 
they  have  been  powdered  or  to  the  care  bestowed  on  their  leviga- 
tion.  The  specially  bright  burnt  umbers  are  put  on  the  market  as 
^*  velvet  brown,  chestnut  brown,  manganese  velvet  brown, ^^  etc. 
Occasionally  brands  very  similar  to  colcothar  (iron  oxide)  are  marked 
as  such. 

USES. 

Umbers  and  siennas  have  much  the  same  physical  properties  as 
ocher,  except  their  color,  which  is  darker.  Both  products  are 
used  principally  in  paints.  They  are  very  permanent,  have  good 
covering  power,  mix  well  with  all  other  pigments  without  altera- 
tion, are  not  affected  by  acids  or  alkalies,  and  are  cheap.^ 

Ground  sienna  is  largely  used  for  lithographic  and  typographic 
printing  and  as  an  artists'  color — either  alone  or  as  a  base  for  lake 

1  Toch.    Paint  Technology  and  Tests.    Van  Nostrand  Co.,  1916. 
«  Thorp.    Outlines  of  Industrial  Chemistry.    MacMillan  Co.,  1916. 
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pigments  upon  which  organic  coloring  matterg  are  precipitated  fronr 
solution.^  There  is  a  wide  use  of  sienna  as  a  stain  and  colored  filler 
for  wood  that  is  to  be  varnished.  In  mixed  paints,  siennas  are  used 
largely  for  their  tinting  quality,  the  resulting  shade  being  a  yellow- 
ish maroon  or  salmon  color. 

Umber  has  similar  uses  in  paints  but  has  greater  covering  power. 
It  yields  very  durable  varnish  paints  that  dry  very  quickly  and 
hard.  Umber  is  an  essential  ingredient  of  weather-proof  paints> 
and  gives  an  unusual  variety  of  colors  for  house  paintmg.  A  con- 
siderable quantity  of  umber  is  consumed  in  the  wall-paper  industry 
to  produce  the  ground  shade. 

SUBSTITUTES. 

Siennas  are  the  most  expensive  of  the  common  brown  pigments^ 
but  the  range  in  quality  is  such  that  the  lower  grades  are  cheaper 
than  many  of  the  substitutes.  Of  these  Cassel  brown  or  Vandyke^ 
brown — a  natmral  earth  containing  a  variable  amount  of  organic 
matter — is  probably  the  most  important.  The  various  iron  oxides 
(metallic  paints)  are  also  used  largely.  Brown  lakes — except  those 
having  sienna,  umber,  or  ocher  as  a  base — are  not  used  to  any  con- 
siderable extent  as  substitutes  for  these  important  pigments. 

DOMESTIC   PRODUCTION. 

Neither  umber  nor  sienna  has  been  produced  in  any  large  amount 
in  the  United  States.  Production  statistics  were  gathered  by  the 
Geological  Survey  for  several  years  but  were  discontinued  in  1914^ 
On  account  of  the  small  amount  of  production,  both  products  were 
combined.     As  shown  by  these  data,  the  maximum  output  was  in 

1909,  when  1,276  short  tons,  valued  at  $33,472,  was  produced.     Sinca 

1910,  the  total  production  has  not  exceeded  1,000  tons  for  any  one 

Localities, — Practically  the  only  production  of  umber  and  sienna 
comes  from  Pennsylvania.  Deposits  have  been  reported  in  other 
States,  but  have  never  supplied  any  appreciable  quantity  of  the 
pigments. 

Methods  of  production, — The  mining  and  preparation  of  umber  and 
sienna  are  quite  similar  to  the  methods  used  for  ochre.  Labor  is  the 
most  important  item  in  the  cost  of  production  of  the  lower  grades; 
but  on  special  grades,  control  of  a  deposit  of  a  much  desired  quality 
and  color,  is  an  important  factor  in  determining  the  price  that  cau 
be  obtained  for  the  product. 

Domestic  production  and  consumption, — ^While  the  United  States 
is  independent  as  regards  a  sufficient  supply  of  both  umber  and 
sienna,  so  far  as  available  quantities  are  concerned,  it  must  import 
certain  qualities  and  shades  of  color. 

In  1914,  the  last  year  for  which  complete  data  are  available,  the 
combined  imports  of  umber  and  sienna  were  7,581  short  tons,  valued 
at  $109,238,  as  compared  with  a  domestic  output  (as  reported  to  the 
Geological  Survey)  of  only  790  short  tons,  valued  at  $21,070.  As- 
suming that  the  consxmiption  was  the  sum  of  the  two  quantities^ 

1 A  popular  lake  of  this  kind  is  mahogany  ('^Cashew")  lake  used  for  lithographic  and  letter-press  printings 
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(i.  e.,  neglecting  stocks),  it  is  evident  that  the  domestic  mines  pro- 
duced omy  a  little  more  than  9  per  cent  of  the  quantity  and  16  per 
cent  of  the  value  of  the  Unitect  States  consumption  in  that  year. 
Some  slight  improvement  from  these  figures  is  to  oe  expected  during 
the  war  period  because  of  the  difficulty  of  ocean  shipment  and  the 
enhanced  prices  that  obtained  for  these  pigments.  But  it  is  ap- 
parent that  this  country  is  still  largely  dependent  on  foreign  supplies 
of  many  of  the  more  popular  shades  of  umber  and  sienna. 

Domestic  exports, — So  far  as  can  be  determined,  there  are  no  ex- 
ports of  either  umber  or  sienna  from  the  United  States  except  in 
mixed  paints;  in  many  of  which  they  are  important  constituents. 

FOREIGN   PRODUCTION. 

Umber  is  found  in  practically  all  countries,  but  specially  fine 
qualities  are  produced  in  Cyprus,  Sicily,  Asia  Minor,  and  the  Nether- 
lands. Grerman  deposits  also  have  yielded  considerable  quantities. 
Turkish  umber,  produced  chiefly  in  Cyprus,  is  the  world  standard  on 
this  pigment  and  dominates  the  markets  of  all  countries,  although  the 
production  in  Sicily  is  almost  as  large  and  of  good  quality. 

Italian  sienna,  produced  in  Tuscany,  enjoys  the  same  preeminence 
in  its  field  as  does  Turkish  umber  in  the  world  market.  The  Harz 
Mountains  are  the  only  other  important  source  of  supply,  although 
small  amounts  are  produced  in  many  parts  of  the  world.^ 

The  Italian  production  of  sienna  and  umber  is  highly  centralized. 
According  to  a  statement  in  Tariff  Schedules  ^  one  firm  in  Leghorn 
was  shipping  practically  90  per  cent  of  the  material  exported  to  the 
United  States  in  1911  and  1912. 

IMPORTS. 

Prior  to  October  3,  1913,  the  Department  of  Commerce,  following 
the  tariff  classifications,  divided  the  imports  of  umber  and  of  sienna 
into  three  classes,  viz :  (1 )  Crude,  not  washed,  powdered  or  pulverized ; 
(2)  powdered,  washed  or  pulverized;  and  (3)  groimd  in  ou  or  water. 
After  that  date,  however,  no  such  division  has  been  observed.  Sta- 
tistics of  all  three  classes  of  each  product  have  been  grouped  together. 

The  imports  of  umber  and  of  sienna  ground  in  oil  have  never  been 
large,  and,  as  far  as  the  statistics  extend,  were  decreasing.  Only 
once  (1910)  in  25  years  has  the  value  of  imports  of  umber  in  oil 
exceeded  $500  in  any  one  year.  Imports  of  sienna  in  oil  have  fluc- 
tuated more  or  less,  but  in  this  penod  have  never  exceeded  $1,000 
in  value  for  any  one  year,  and  as  a  rule  were  less  than  $500, 

Both  pigments  have  been  imported  largely  in  the  crude  form, 
although,  prior  to  1905,  the  imports  of  powdered  sienna  exceeded 
those  of  crude  sienna.  While  there  has  been  a  little  fluctuation 
from  year  to  year  the  imports  have  shown  a  fairly  steady  increase. 
Imports  of  powdered  sienna  and  umber  also  register  a  pronounced 
increase,  though  much  less  rapid  than  in  the  case  of  the  crude  (at 
least  prior  to  the  adoption  of  the  1913  tariff  schedule). 

1  Spanish  brown—an  important  pigment  mined  in  Spain—is  sometimes  classed  as  umber,  but  is  rather 
a  metallic  paint  (iron  oxide). 
>  tJ.  8.  Senate,  63d  Congress,  1913,  p.  156. 

35284— 21— A-15 « 
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The  countries  of  origin  of  the  imports  of  pigmepts  are  not  pub- 
lished by  the  Department  of  Commerce.  A  compilation  of  the 
imports  in  1914,  made  by  Dr.  Pickrell  of  that  department,  however, 
shows  that  47.3  per  cent  of  the  sienna  imported  in  that  year  came 
from  France,  31.8  per  cent  from  Italy,  and  20.9  per  cent  from  Ger- 
many. Italy  furnished  45.8  per  cent  of  the  umber  imported,  Malta 
34.8  per  cent,  Great  Britain  16  per  cent,  Germany  1.4  per  cent,  and 
only  0.9  per  cent  direct  from  Cyprus.  These  figures  indicate  a  con- 
siderable amount  of  reexporting.  In  the  case  of  crude,  this  reexport- 
ing  may  be  explained  partly  by  indirect  trade  routes  because  oi  the 
comparatively  small  tonnages  involved.  In  the  case  of  *'  powdered," 
mucn  of  the  material  has  been  shipped  to  northern  Europe  in  the 
crude  state  and  there  prepared  for  market  by  washing  and  grinding. 

The  increased  importations  of  umber  and  umber  earths,  together 
with  the  effects  of  the  tariff  change  of  1913,  are  brought  out  m  the 
table  presented  on  page  84.  As  soon  as  the  new  rates  went  into 
effect  the  imports  of  umber  increased  very  rapidly.  Imports  of 
sienna  also  increased,  but  somewhat  more  slowly.  Even  the  oifiiculty 
of  ocean  shipment  failed  to  check  the  rapid  rise  until  the  restrictions 
of  the  Shipping  Board  practically  prevented  further  movement  of 
these  commodities  after  the  United  States  entered  the  war. 

The  revenue  collected  by  the  Government,  however,  was  reduced 
imder  the  operation  of  the  new  schedule.  Comparing  the  figures 
for  the  fiscal  year  1913  (the  last  year  under  the  old  rates)  with  the 
maximum  imports  in  later  years,  we  find  that,  in  1915  the  revenue 
collected  on  sienna,  amounting  in  1913  to  $9,696.65,  was  cut  to  one- 
third  of  its  former  amount  in  spite  of  a  small  increase  in  the  amount 
and  an  increase  of  50  per  cent  in  the  value,  due  partly  to  higher 
prices  but  especially  to  increased  receipts  of  powdered  as  compared 
with  crude.  Similarly  in  the  case  of  umber  the  revenue  collected 
in  1917  was  less  than  one-half  that  received  in  1913  although  the 
amount  imported  in  the  later  year  was  almost  two  and  a  halt  times 
as  great. 

PRICES. 

Spot  prices  of  the  various  grades  of  umber  and  sienna  in  the  New 
YorK  market,  during  the  war  period,  will  be  found  on  page  86. 
These  quotations  show  surprisingly  slight  advances  as  compared 
with  the  extraordinary  rise  of  general  pigment  prices  since  the  out- 
break of  the  war.  In  very  few  instances  has  the  advance  exceeded 
50  per  cent  and  only  in  tne  case  of  the  highest  grade  of  imported 
product  has  there  been  an  increase  of  100  per  cent.  As  compared 
with  the  large  advances  in  ocher  recorded  during  the  same  period, 
the  domestic  product  especially  remained  practically  steady,  whereas 
the  price  of  imported  grades  did  not  rise  anything  like  as  much  as 
might  be  expected  by  reason  of  the  difficulties  of  Mediterranean 
shipment. 

TARIFF   HISTORY. 

The  tariff  history  of  sienna  and  umber  is  identical  with  that  of 
ocher.  Nearly  all  of  the  statements  in  tariff  hearings  with  reference 
to  umber  and  sienna  apply  with  equal  force  to  ocher.     For  these 
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reasons,  it  does  not  seem  advisable  to  duplicate  this  material  and 
reference  is  made  to  the  survey  on  ocher  for  tariff  history  and  digest 
of  tariff  questions. 


COMPETITIVE   CONDITIONS. 


The  competitive  status  of  the  domestic  umber  and  sienna  industries 

g resents  features  c^uite  similar  to  those  of  the  ocher  industry, 
•roadly  speaking,  it  may  be  said  that  the  domestic  production 
of  umber  and  sienna  is  even  more  handicapped  by  the  preference 
for  the  foreign  shades  than  is  the  case  witn  ocher.  The  domestic 
producer  is  handicapped  by  the  larger  wages  he  has  to  pay,  since 
I  uUy  75  per  cent  of  the  cost  of  production  of  the  powderea  pigments 
is  expended  for  labor.^  He  does  have  a  slight  advantage,  as  compared 
with  the  shippers  from  Mediterranean  ports,  in  the  cost  of  trans- 

{)ortation.  Nearly  all  the  earth  pigments  are  consumed  in  factories 
ocated  in  the  eastern  States  so  tne  advantage  as  regards  transparta-- 
tion  applies  only  to  the  present  producers  in  the  State  of  Pennsylvania. 
The  development  of  deposits  known  to  exist  in  localities  more  distant 
froHi  the  points  of  consumption  is  hindered  by  the  cost  of  railroad 
freight. 

The  factor  of  cost,  however,  is  subordinate.  Turkey  umber  and 
Italian  sienna  would  be  imported  almost  regardless  of  price  because 
of  their  more  desirable  color.  The  prices  of  the  imported  grades 
invariably  rule  higher  than  those  of  the  domestic  grades. 

On  the  other  hand,  assuming  the  necessity  of  importing  more  or 
less  of  the  material,  there  arises  the  question  as  to  whether  this  is 
to  be  imported  in  the  crude  state  or  wnether  it  is  to  be  imported  in 
powderea  form  read^  for  mixing  with  oil.  (Competition,  at  least 
m  the  home  market,  is  not  to  be  expected  for  pigments  in  oil.) 

Prior  to  the  tariff  act  of  1913,  there  was  a  differential  of  $5 
per  ton  (one-fourth  cent  per  pound)  given  the  washing  and  pulveriz- 
ing treatment.  (Since  the  dutv  on  crude  was  one-eighth  cent, 
while  that  on  '^powdered"  was  three-eighths  cent.)  The  placing  oi 
all  grades  on  an  ad  valorem  basis  cut  this  differential  to  about  $1 
per  ton,  in  the  case  of  either  raw  or  burnt  umber,  and  from  55  cents 
to  $1.50  ($2  for  the  highest  grades)  on  siennas. 

Umber  and  sienna — Production  in  United  States, 
[From  Mineral  Resources,  part  2.] 


1900 
1904 
1909 
1910 


Short  tons. 


s  2,409 

522 

1,276 

1,015 


Value. 


$41,608 
12,960 
33,472 
26,700 


1911 
1912 
1913 
1914 


Short  tons. 


1,005 
805 
776 
790 


Value. 


126,225 
21,975 
20,790 
21,070 


1  Various  statements  in  tariff  hearings  and  elsewhere.     >  Exceptional  output  (1,452  tons)  of  umber. 
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Sienna  and  Vienna  earthy  n.  s,  p./. — ImporUfor  comumption — Revenue, 


Calendar  year. 


1910: 

Crude,  not  powdered, 

wasned,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . . 
1911: 

Cnide,  not  powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulv^zed. 
Groimd  in  oil  or  water. . . 
1912: 

Crude,  not  powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . . 
1913: 1 

Crude,  not  powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . . 

1913* 

1914 

1915 

1916 

1917 

1918 

1919 

1920* 


Rate  of  duty. 


\  cent  per  pound . . 

I  cent  per  pound.. 

1  cent  per  pound.. 

I  cent  per  pound.. 

}  cent  per  pound.. 

1  cent  per  pound.. 

I  cent  per  pound.. 

}  cent  per  pound.. 

1  cent  per  pound.. 

I  cent  per  pound.. 

}  cent  per  pound.. 

1  cent  per  pound.. 

5  per  cent 

do 

do 

do 

do 

do 

do 

do 


Quantity. 

Value. 

• 

Pounds. 
3,048,203 

$46,866 

6,233 

453 

2,181,300 

26,807 

707,065 

11,188 

9,927 

667 

2,171,758 

29,892 

884,306 

15,462 

6,021 

440 

1,637,593 

22,737 

730,370 

12,056 

2,502 
902,752 
7,815,323 
6,105,515 
4,537,999 
2,643,748 
1,641,214 
1,734,807 
1,768,817 

92 
13,650 
63,958 
65,283 
82,999 
57,330 
60,154 
46,134 
53,438 

Duty 
collected. 


Value 
per  unit 
of  quan- 
tity. 


S62.33 
2,726.62 
2,651.40 

99.27 
2,714.72 
3,316.15 

60.21 

2,046.09 

2,738.90 

25.02 
682.50 
3,197.90 
3,264.15 
4,149.95 
2,866.50 
3,007.70 
2,306.70 
2,671.90 


10.0154 

.0726 

.0118 

.0158 

.0672 

.0138 

.0176 

.0730 

.0138 

.0166 

.0368 
.0152 
.0082 
.0107 
.0183 
.0217 
.0366 
.0265 
.03002 


Actual 
and  com- 
puted ad 
valorem 

rate. 


Per  cent. 


13.8 
10.6 
23.7 
14.9 

9.07 
21.5 
13.7 

9.03 

22.6 

27.2 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


1  Jan.  1  to  Oct.  3, 1913. 


>  Oct.  4  to  Dec.  31, 1913. 


Urriber  and  umber  earths — Imports  for  consumption- 

CALENDAR  YEAR. 


s  Six  months. 
'Revenu£. 


1910: 

Crude,   not  powdered, 
washed,  or  pulverized. 
Ground  in  oil  or  water. . 
1911: 

Crude,   not   powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 
1912: 

Crude,  not  powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 
1913: 1 

Crude,  not  powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 

1913* 

1914 

1915 

1916 

1917 

1918 

1919 

1920» 


Rate  of  duty. 


I  cent  per  pound.. 

1  cent  per  pound.. 

I  cent  per  pound . . 

i  cent  per  pound . . 

1  cent  per  pound.. 

I  cent  per  pound . . 

f  cent  per  pound . . 

1  cent  per  pound.. 

^cent  per  pound.. 

I  cent  per  pound.. 

1  cent  per  pound . . 

5  per  cent 

do 

do 

do 

do 

do 

do 

do 


Quantity. 

Value. 

Poutidt. 
3,994,286 

128,819 

11,813 

734 

2,504,976 

12,624 

616,211 

8,702 

4,863 

343 

4,033,610 

19,584 

824,096 

11,824 

3,179 

218 

3,993.669 

23,752 

543,836 

7,724 

6,042 

692,942 

7,886,716 

5,835,292 

10,405,923 

4,334,394 

487,623 

2,315,377 

2,872,247 

374 
4,921 
45,280 
32,182 
69,470 
42,620 
13,859 
23,244 
29,474 

Duty 
collected. 


$4,003.00 

118. 13 

3,131.24 

2,310.78 

48.63 
5,042.02 
3,090.35 

31.79 

4,992.11 

2,039.38 

60.42 
246.05 
2,263.80 
1,609.10 
3,473.50 
2,131.00 
692.95 
1,162.00 
1,473.70 


Value 
per  unit 
of  quan- 
tity. 


$0.0072 

.0622 

.00503 

.0141 

.0705 

.00486 

.0143 

.0684 

.00596 

.0142 

.0619 
.0071 
.0068 
.0065 
.0067 
.0098 
.0284 


Actual 
and  com* 
puted  ad 

valorem 
rate. 


Per  cevt. 
17.32 

16.3 

24.8 

26.6 

14.2 

25.8 

26.2 

14.6 

21.0 

26.4 

16.2 
6.0 
5.0 
5.0 
5.0 
6.0 
6.0 
6.0 
6.0 


i  Jan.  1  to  Oct.  3, 1913.  « Oct.  3  to  Dec.  31, 1913.  *  Six  months  ending  June  30, 1920. 
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Umber  and  umber  earih» — ImpcrUfor  cofwwwip^ton— i?«j#ntie--Coiitinued. 

FISCAL  YEAR. 


Fiscal  year. 


1910: 

Crude,  not  washed ,  pofw- 

dered,  or  pulverized. 
Powdered,  washed,  or 

pulvtfited. 
Oround  Jn  oil  or  water. . 
1911: 

Crude,  not  washed,  pow- 
dered, or  pulverised. 
Powdered,  washed,  ox 

pulverized. 
Ground  in  oil  or  water. . 
1912: 

Crude,  not  washed,  pow- 
dered, or  pulverized. 
Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 
1913: 

Crude,  not  washed,  pow- 
dered, or  pulverized. 
Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water  . . 
1914: 4 

Crude,  not  washed,  pow- 
dered, or  pulverized. 
Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 

1914* 

1915 

1916 

1917 

1918 

1919 


Rate  of  duty. 


cent  per  pound, 
cent  per  pound, 
cent  per  pound., 
cent  per  pound, 
cent  per  pound, 
cent  per  pound, 
cent  per  pound, 
cent  per  pound, 
cent  per  pound, 
cent  per  pound, 
cent  per  pound . 
cent  per  pound . 
cent  per  pound, 
cent  per  pound . 


cent  per  pound. 

5  per  cent 

....do 

....do 

....do 

....do 

....do 


Quantity. 


Pounttx. 
3,236,771 

845,793 

7^687 

2,557,313 

492,331 

6,789 

2,962,166 

762,772 

5,463 

5,256,077 

817,500 

6,083 

1,069,059 

151,713 

2,538 
3,381,919 
7,225,537 
8,914,389 
9,211,112 
665,195 
425,017 


Value. 


$19,429 

12,271 

426 

13,265 

6,372 

444 

13,377 

11,283 

399 

29,391 

11,217 

380 

7,138 

2,478 

156 
25,798 
36,128 
55,076 
66,217 
18,850 
11,776 


Duty 
collected. 

Value 
per  unit 
of  quan- 
tity. 

$4,044.71 

$0,006 

3,171.96 

.015 

76.87 

.054 

3,196.66 

.005 

1,846.21 

.013 

67.89 

.064 

3,702.72 

.005 

2,860.39 

.015 

54.63 

.073 

6,570.12 

.006 

3,065.60 

.014 

60.83 

.062 

1,336.33 

.007 

568.93 

.016 

25.38 
1,289.90 
1,806.20 
2,753.80 
3,310.85 
942.50 
588.80 

.061 
.008 
.005 
.006 
.007 
.028 
.028 

Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent, 
20.82 

25.84 

18.04 

24.10 

28.99 

15.29 

27.68 

25.35 

13.69 

22.35 

27.33 

16.01 

18.72 

22.96 

16.08 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 


«  Old  law  July  1  to  Oct.  3, 1913.  »  New  law  Oct.  4  to  June  30, 1914. 

Sienna  and  sienna  earths — Imports  for  consumption — Revenue, 


Fiscal  year. 


Rate  of  duty. 


1910: 

Crude,   not   powdered, 
washed,  or  pulverized. 
Powdered,  washed,  or 
pulverized. 

Ground  in  oil  or  water.-/ 

1911: 

Crude,  not   powdered, 
washed,  or  pulverized. 
Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 
1912: 

Crude,   not   powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 
1913: 

Crude,   not   powdered, 

washed,  or  pulverized. 

Powdered,  washed,  or 

pulverized. 
Ground  in  oil  or  water. . 


I  cent  per  pound. . 

fcent  per  pound.. 

1  i  cents  per  pound . 
1  cent  per  pound. . 

I  cent  per  pound. . 

i  cent  per  pound... 

Icent  per  pound., 

}  cent  per  pound. 

}  cent  per  pound. 

1  cent  per  pound. 

Icent  per  pound ■ 

icent  per  pound. 

1  cent  per  pound . 


Quantity. 


Pmivds. 
1,891,216 

1,020,570 

2,2?4 
5,556 

1,961,225 

879,939 

9,853 

1,996,761 

776,839 

751 

2,898,638 

1,056,542 

7,421 


$25,139 

17,741 

144 
390 

26,091 

15,961 

643 
23,369 
12,658 
87 
38,982 
17,874 

502 


Duty 
collected. 

Value 
per  unit 
of  quan- 
tity. 

$2,364.03 

$0,013 

3,827.11 

.017 

.33.36 
55.56 

.065 
.070 

2,451.52 

.013 

3,299.78 

.018 

98.53 

.065 

2,495.96 

.012 

2,913.13 

.016 

7.51 

.116 

3,623.32 

.013 

3,962.06 

.017 

74.21 

.068 

Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 
9.21 

21.58 

23.16 
14.25 

9.40 

20.67 

15.32 

10.68 

23.01 

8.63 

9.29 

22.17 

14.79 
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Sienna  and  iienna  earthu—ImporUfor  eontumpiion — BtvenuM — GontiDued. 


Fiscal  year. 


1914:* 

Crude,   not   powdered, 
wasned.  or  pulverizea. 

Powdered,  washed,  or 
pulverized. 

Ground  in  oil  or  water. . 

1914 

1915 

1916 

1917 

1918 

1919 


Rate  of  duty. 


I  cent  per  pound. 

f  cent  perjXMmd. 

1  cent  per  pound. 

5  per  cent  < 

do 

.....do 

....do 

....do 

....do 


Quantity. 


Pouni». 
322,315 

187,775 

1,1C2 
5,979,137 
6,656,031 
5,206,202 
2,990,972 
2,731,181 
2,060,857 


Value. 


$5,436 

3,115 

30 
47,344 
64,858 
83,428 
61,163 
61,301 
48,237 


Value 

Duty 

per  unit 

collected. 

of  quan- 

tity. 

$402.80 

$0,017 

704.15 

.017 

11.02 

.027 

2,367.20 

.008 

3,242.90 

.010 

4,171.00 

.016 

3,058.15 

.020 

3,065.05 

.022 

2,411.85 

.023 

Actual 
and  com- 
puted ad 

vnlor^n 

rate. 


Percent. 
1.2» 

22.60 

36.67 
5.00 


00 
00 
00 
00 


5.00 


1  Old  law,  July  1  to  Oct.  3, 1913. 


s  New  law,  Oct.  4, 1913,  to  June  30, 1914. 


Umber — Dry  colors,  prices  (wholesale  or  retail),  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Kind  or  grade. 


Turkey,  burnt,  powdered:  * 

January 

April 

July 

October 

Burnt,  lump,  selected:  * 

January 

April 

July 

October 

Raw  and  powdered: 

January 

April 

July 

October 

Raw,  in  lumps: 

January 

April 

July 

October 


1912 


3-4^ 

3  -4 

3-4 

3-4J 

1913 


CenU. 
3-3} 
3-3i 
3-3. 
3-^ 


1914 


CenU. 
3-^ 
3-3i 
3-3} 
3-3} 


2}-3 


3 
3 
3 
3 


1915 


CenU. 

3-0} 

3-3} 

3-4 

3-4 

341 
5 
5 

2|-3 
2I-3 
3  ■ 
3-3 

3-4} 
3  -4} 
5 


^ 


1916 


CeiiU. 
3-4 
3-4 
4-5 
4-^ 


3}-5 


3-3} 
3-3i 
3  -3 
3-3 


1917 


Cents. 

4-5 

4-5 

4-5 

6-7} 

4}-6 
4i^ 
4-6 
4}-6 

3 
3 

3-3} 
4}-« 

3}-5 
3}-5 
3}-5 
4  -5 


1918 


CenU. 


5-7 
5-7 

4}-6 
4}-6 
5-6 
5-6 

4}-6} 

<«) 

4  -5 
4-5 

(») 

(») 


1919 


CenU. 
5-7 
6}-7 
5-6} 
5-^ 

5-6 
5}-7 
5-6 
6-6 

(•) 
(«) 
(») 
(«) 

h 

(«) 
(») 


1920 


Cents. 
5-6} 

5i-7 

5}-7 

5-6 
5|-7 
5i-7 


4}-6 


6 


I  In  ton  lots. 


s  Nominal. 


Umber — Dry  colors,  prices  {wholesale  or  retail)  per  pound — Car  lots  in  barrels. 


[From  Oil,  Paint,  and  Drug  Reporter.] 


Kind  or  grade. 


American,  burnt,  powdered 

January 

April 

July 

October 

Raw: 

January 

April 

July 

October 


1912 


CenU. 
2-2} 

2-2} 

2J-3 
2i-3 


1913 


CenU. 
2-2} 
2-2} 
2-2} 
2-2} 

2J-3 
2J-3 
2J-3 
2i-3 


1914 


CenU. 

2-2} 
2-2} 

2J-3 
2J-3 
2i-3 
2I-3 


1915 


2i-3 
2J-3 
21-3 
2J-3 


1916 


2i-3 
2V-3 
2-2} 
2-2} 


1917 


CenU. 
2-2} 
2i-3 
2f-3 
4  -5 

2-2} 
2J-3 
22-3 
4  -5 


I 
1918    I    1919 


Cents. 


CenU. 
3}-4 

%  —4 

3H 

3J-4 


1920 
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Umber — In  oil,  prices  per  pound  in  l-pound  and  S-pound  caw*. 

[From  Oil,  Painti  and  Drug  Reporter.] 


Kind  or  grade. 


Turkey  umter,  burnt  or  raw 

January 

April 

July 

October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Cents. 

Cevlf. 

CmU. 

CtnU. 

CenU. 

Cents. 

Cents. 

CenU. 

11>14 

11-14 

11-14 

11-14 

11-14 

15-21 

17-23 

25-27 

11-14 

11-14 

11-14 

11-14 

15-21 

15-21 

17-23 

25-27 

11-14 

11-14 

11-14 

11-14 

15-21 

15-21 

25-27 

28-30 

11-14 

11-14 

11-14 

11-14 

1&-21 

15-21 

25-27 

28-30 

1920 


Cents. 
28-30 
28-30 
28-30 
28-30 


Sienna — Dry  colorsy  prices  per  pound  in  ton  ^ois,  in  barrels, 
[From  Oil,  Paint,  and  Drug  Reporter.1 


K  nd  or  grade 


American,  burnt  and  pow- 
dtfed: 

January 

April 

July 

October 

Raw: 

January 

April 

July 

October 

Raw,  powdered: 

January 

April 

July 

October 

Raw^  lump: 

January 

April 

July 

October , 

Burnt,  lump: 

January 

April 

Jidy 

October .^ 

Italian,  burnt  and  powdered: 

January 

April 

July 

October 


1917 


Cents. 
2-3 
2-3 
2-8 
2-3 

2M 
2f-3 
2J-3 
2i-3 

4  -6 
4  -6 
4  -6 
4  -^ 

4  -0 

4  -6 
4  -0 
5-Oi 

4-6 
4-6 
4-6 
4-6 

5J-  8 
5i-10 
6-10 
6  -10 


1918 


1919 


5-6J 
5-6J 
5-6* 
5-^ 

4-  6 
4-  6 
4-  6 

4-  6 

6-  8 
6-15 
7-15 
7-15 


Cents. 
24-  4 
2j-  4 
2i-  4 
2$-  4 

2*-  3 
2-3 
2-3 
2i-  3 

6-8 
6J-12 
6' -12 
6}-12 

5-6* 
5-  6i 
5  -6i 
5-  6i 


4 
4 
4 
4 


6 
6 
6 
6 


7  -15 
7  -15 
7-15 
6i-15 


1920 


Cents. 
2i-4 
3A-  5 
44-  7* 
4i-7l 

2^  3 
2f-  5 
4-7 
4-7 

6J-12 
9-14 
8-14 
6i-15 

5i-  7 
7  -12 
6-12 


4-6 
8-16 
6  -16 


5^  8 
8-16 
6-16 
6^15 


Sienna^  in  <nZ,  Italian,  burnt  or  raw,  best  grades,  prices  per  pound, 

[From  Oil,  Paint,  and  Drug  Reporter.] 

1919    I    1920 


January 
April... 
July.-.. 
October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

12-15 

12-15 

12-15 

12-15 

12-15 

16-22 

18-24 

12-15 

12-15 

12-15 

12-15 

16-22 

16-22 

18-24 

12-15 

12-15 

12-15 

12-15 

16-22 

16-22 

26-28 

12-15 

12-15 

12-15 

12-15 

16-22 

16-22 

26-28 

Cents.  I   Cents. 
26-28  '      30-32 


26-28 
30-32 
30-32 


30-32 
30-32 
30-32 


Higli — low. 


Sienna  and  sienna  earths,  prices  per  pound,  foreign  {Italian  burnt). 

[From  Oil,  Faint,  and  Drug  Reporter.] 

1919 


January... 
February . 

March 

April 

May 

June 

July 

r 


1917 

1918 

1919 

Cents. 

Cents. 

Cents. 

8-5* 

15-6 

15-7 

&-^ 

15-6 

15-7 

10-5J 

15-6 

15-7 

10-5 

15-6 

15-7 

10-6 

15-6 

15-7 

10-6 

15-6 

15-7 

10-6 

15-7 

15-7 

1 

August 

September 

October 

Noveml  er 

December 

Average 


1917 

1918 

Cents. 

Cents. 

10-6 

15-7 

10-6 

15-7 

15-5 

15-7 

15-5 

15-7 

15-6^ 

15-7 

15-5 

15-6^ 

Certs. 
15-7 
15-7 
15-5* 
15-5* 
15-5i 


15-6| 
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Umber  and  umber  earths ^  prices  per  pound — Foreign  (high-low). 
[From  Oil,  Paint,  and  Drug  Rejwrter.J 


January. . 
February 

March 

April 

May 

June 

July 


1917 


5-4 
5-4 
5-4 
5-4 
5-4 
5-4 


1918 


1919 


Cents. 
7-5 
7-5* 
7-^J 
7^4 
7-5J 
7-5^ 
7-5i 


.\u?ust , 

September 

October 

November 

December 

Average 


1917 

1918 

Cents. 

Cevts. 

5  -4 

7-5 

6-4 

7-5 

7h-^ 

7-5 

5  -4 

7-^ 

6i-4i 

7-5 

5i-4 

61-4} 

Sienna  and  sienna  earths — Rates  of  duty. 


1919 


Cent*. 
6i-5 
6i-5 
6i-5 
6*-5 
7-5 


6J-5} 


Act  of— 


1883.... 

1890.... 

54 

l?9i.... 

42 

1S94.... 

566 

1«J97.... 

49 

1909.... 


1913. 


Par. 


47 


55 


Tariff  classification  or  description. 


Ocher  and  ocliery  eirlhs.  umber  and  umber  earths,  and  sienna  and 
sienna  earths,  when  dry. 

When  ground  in  oil 

Ocher  and  ochory  earths,  sienna  and  sienna  eiartbs,  umber  and  umber 
earths,  not  specially  provided  (or  in  this  act,  dry. 

Ground  in  oil [ 

Ocher  and  ochery  e^irths,  sienna  and  sienna  earths,  umber  and  umber 

earths,  ejound  in  oil. 
Ocher  and  ochery  earths,  sienna  ani  sienna  earths,  umber  and  umber 

earths,  not  specially  proMded  for  in  this  act,  dry. 
Ocher  and  ochery  eirths,  sienna  and  sienna  earths,  umber  and  umber 
earths,  not  specnily  provided  for,  when  crude  or  not  powdered, 
washed,  or  pulverize'^ 

If  powdered,  washed,  or  pulverized , 

If  ground  in  oil 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths,^not  specially  provided  for  in  this  section,  when  crude 
or  not  powdered,  washed/ or  pulverized 

If  powdered,  washed,  or  pulverized 

If  ground  in  oil  or  w  a ter 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths. ' 


Rates  of  duty, 
specific  and 
ad  valorem. 


i  cent  per  pound. 

1}  cents  per  pound. 
\  cent  per  pound. 

1^  cents  per  pound, 
li  cents  per  pound. 

Free. 

i  cent  per  pound. 


}  cent  per  pound, 
l^.  cents  per  pound. 
I  cent  per  pound. 

I  cent  per  pound. 
1  cent  per  pound. 
5  per  cent  ad  va- 
lorem. 


Umber  and  umber  earths — Rates  of  duty. 


Act 
of— 

Par. 

1883 

1890 

54 

1894 

42 

1894 

566 

1897 

49 

1909 


1913 


47 


55 


Tariff  classification  or  description. 


Ocher  and  ochery  earths,  umber  and  umber  earths,  and  sienna  and 
sienna  earths,  when  dry. 

When  ground  in  oil 

Ocher  and  ochery  earth,  sienna  and  sienna  earths,  umber  and  umber 
earths,  not  specially  provided  for  in  this  act,  dry. 

Ground  in  oil 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  umber  and  umber 

earths,  ground  in  oil. 
Ocherand  ochery  earths,  sienna  and  sienna  earths,  umber  and  umber 

earths,  not  specially  provided  for  in  this  act,  dry. 
Ocher  and  ochery  earins,  sienna  and  sienna  earths,  umber  and  umber 
earths,  not  specially  Provided  for,  when  crude  or  not  powdered, 
washed,  or  pulverized. 

If  powdered,  washed,  or  pulverized 

If  ground  in  oil  or  water 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths,  not  specially  provided  for  in  this  section,  when  crude 
or  not  powdered,  washed,  or  pulverized. 

If  powdered,  washed,  or  pulverized 

If  ground  in  oil  or  water 

Ocher  and  ochery  earths,  sienna  and  sienna  earths,  and  umber  and 
umber  earths. 


Rates  of  dutv, 
specific  and 
ad  valorem. 


i  cent  per  pound. 

H  cents  per  pound, 
icent  per  pound. 

1-^  cents  per  pound. 
1^  cents  per  pound. 

Free. 

}  cent  per  pound. 


t  cent  per  pound. 
1^  cents  per  pound, 
i  cent  per  pound. 


I  cent  per  pound. 
1  cent  per  pound. 
5  per  cent  ad  va- 
lorem. 
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Miscellaneous  . 

Total  tmports  and  revenue. 

SIENNA  (ALL  CLASSES). 


Fiscal  year. 


19001 
1905. 
1910. 
1913* 
1915» 
1917. 
1918. 
1919. 


Quantity. 

Valae. 

Pounda. 

905,956 

S17,346 

1,493,918 

23,530 

2,685,795 

23,476 

6,079,660 

40,888 

6,656,031 

64,858 

2,090,972 

61,163 

2,731,181 

61,301 

2,060,867 

48,237 

Revenue. 


13,188.59 
3,832.14 
5,27&28 
9.666.55 
3,242.90 
3,058.15 
3,065.05 
2,411.85 


UMBER  (ALL  CLASSES). 


1900. 
1905. 
1910* 
1913* 
1915. 
1917* 
1918. 
1919. 


Pomndi. 

1,885,310 
2,109,557 
1,927,183 
3,962,601 
7,225,537 
9,211,112 
665,195 
425,017 


113,160 
17,542 
30,827 
57,358 
36,128 
66,217 
18,850 
11.776 


13,351.43 
4, 24a  88 
4,395.65 
7,659.59 
1,806^20 
3,3ia85 
942.  5G 
588.80 


*  Imports  ot  "powdered"  exceeded  the  imports  of  "crude." 
'  Last  year  under  old  rates. 

*  Maximum  year. 

4  Unusually  large  imports  of  "powdered"  and  small  amount  of  "crude." 

IRON  OXIDE  PIGMENTS. 


[Par.  55,  act  of  1913.] 

General  Information. 


Par.  55.  "  *  *  *  Spanish  brown,  Venetian  red,  Indian  red,  and 
colcothar  or  oxide  of  iron,  not  specially  provided  for  in  this  section,  10 
per  centum  ad  valorem." 


description. 


The  above  provision  covers  a  variety  of  brown  and  red  paint  pig- 
ments both  natural  and  artificial,  whose  colors  are  due  primarily  to 
iron  oxides  or  iron  hydroxides.  The  distinction  in  the  pigment  indus- 
try, however,  between  iron  oxides  of  natural  origin  and  those  obtained 
artificially  is  not  sharp.  Ot  these  pigments  those  of  the  red  shade  are 
the  more  important.  The  nomenclature  of  these  red  pigments  is 
involved  and  the  names  are  descriptive  of  the  shade  ratner  than  of 
origin,  method  of  production,  or  chemical  composition. 

Venetian  red  is  a  term  loosely  applied  to  a  variety  of  the  red  iron 
oxide  pigments,  varying  in  chemical  composition.     The  only  distinc- 
tion tne  name  implies  is  light  red  pigment  in  contrast  to  darker  iron 
oxide  pigments,  cniefly  Indian  red.     Some  writers  state  that  tbycluc- 
should  be  restricted  to  pigments  composed  of  a  mixture  of  vosits  in 
and  calcium  sulphate,  produced  by  neutralizing  pickling.-^es  practi- 
lime  and  calcining  the  residue.    Under  this  later  d"-^^*oD^  a  deposit 
reds  contain  20  to  40  per  cent  of  iron  oxide  (FcjO 
cent  of  calcium  sulphate  (CaSO^).     On  the  other; 
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Domegdc  j)roduction  and  consumption. — ^The  United  States  is  the 
largest  consumer  of  iron  oxide  paints  in  the  world  and  its  demands 
are  growing.  Most  of  the  supply  comes  from  domestic  sources 
although  the  value  of  the  domestic  production  only  slightly  exceeds 
the  value  reported  for  imports.  This  may  be  explained  by  the  fact 
that  the  values  of  the  imports  are  reported  for  more  or  less  finished 
products,  whereas  the  values  of  the  domestic  products  are  given  in 
many  instances  for  crude  material. 

FOREIGN   PRODUCrriON.^ 

Spain  is  one  of  the  principal  producers  of  iron  oxide  for  use  as  a 
pigment.  The  iron  oxide  occurs  in  Spain  as  hematite  ore  and  is 
found  in  unlimited  quantities  in  eastern  Andalusia.  Oxide  of  iron 
is  prepared  for  pigment  use  in  Malaga  by  four  firms.  The  ore  at 
this  place  is  treated  by  grinding,  washing,  and  drying.  Practically 
all  oi  the  oxide  of  iron  is  exported  from  Spain  through  the  port  of 
Malaga,  which  is  the  only  large  market  for  the  product  in  Spain,  as 
it  is  very  little  used  elsewhere — small  quantities  only  being  sent  to 
Barcelona  and  to  Bilboa. 

Exports  of  Spanish  oxide  of  iron  to  the  United  Statues  began  about 
1901,  with  a  relatively  small  shipment.  Since  then  exports  have 
increased  greatly,  and  in  1918  the  exports  of  oxide  of  iron  were 
4,492,764  pounds,  valued  at  $141,330,  and  of  oxide  of  iron  crude, 
3,123,068  pounds,  valued  at  $24,641.  In  1919  the  exports  amounted 
to  4,333,482  pounds,  valued  at  $139,268. 

The  Spanish  ore  contains  between  80  and  90  per  cent  of  ferric 
oxide.  Although  the  high  content  of  iron  oxide  may  increase  the 
quality  of  the  oxide  for  rust-preventing  paints,  it  does  not  influence 
tne  other  qualities  of  the  mineral  paints,  on  which  much  of  its  value 
as  a  paint  depends.  For  example,  brilliancy  of  color,  staining,  and 
coloring  power  are  not  in  proportion  to  the  content  of  iron  oxide. 
Oxides  of  iron  containing  low  percentages  of  ferric  oxide  may  be 
more  brilliant  in  color  ana  stronger  in  staining  powers,  and  therefore 
be  worth  more  than  those  with  a  high  percentage  of  iron  oxide. 

IMPORTS   INTO   THE   UNITED   STATES. 

Imports  of  Venetian  red  from  1910  to  1914,  inclusive,  were  fairly 
constant  and  averaged  about  2,500,000  pounds,  with  a  value  ranging 
from  $20,000  to  $29,000.  Since  1914,  imports  of  Venetian  red  have 
decreased  each  year  to  a  minimum  of  179,700  pounds,  valued  at 
$3,509.  The  dutiable  value  of  imports  was  less  than  1  cent  per 
pound  prior  to  1917.  In  1919  the  dutiable  value  was  about  2  cents 
per  pound. 

Tne  imports  of  Spanish  brown,  Indian  red,  and  colcothar,  or  oxide 
of  iron,  had  increased  prior  to  the  war  to  $214,343 — ^in  1914.  Im- 
ports since  then  have  ranged  from  $170,000  in  1915,  to  $340,000  in 
1917.  In  1919  the  quantity  of  imports  was  shown  for  the  first  time 
and  amounted  to  aoout  10,000,000  pounds,  with  a  value  slightly 
over  $300,000,  or  approximately  3  cents  per  pound. 

In  1914  imports  of  both  Venetian  red  and  other  oxides  of  iron 
were  valued  at  about  $50,000  less  than  the  value  of  the  domestic 

^  Abstracted  from  Commerce  Reports,  Jan.  8, 1917. 
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production  for  Venetian  red  and  metallic  paints,  as  reported  by  the 
Geological  Survey.  The  quantity  of  the  domestic  production  was, 
however,  much  greater  than  the  quantity  of  imports.  Although  the 
origin  of  imports  is  not  shown  in  ^'Commerce  and  Navigation,^' 
Spain  is  probably  the  chief  foreign  source  of  supply,  as  evidenced  by 
the  imports  from  that  country  into  the  United  States. 

PRICES. 

Venetian  red  prior  to  the  war  was  quoted  at  about  three-fourths 
cent  per  pound.  In  1916  prices  increased  to  about  2  cents  per 
pound  and  from  that  time  until  1920  prices  have  shown  little 
variation. 

Indian  red,  English,  from  1912  to  1914,  inclusive,  was  quoted  at 
5-7  cents  per  pound,  while  the  standard  American  ^ade  was  quoted 
at  1.5-1.6  cents  per  pound  during  the  same  period.  From  1915 
to  1917,  inclusive,  only  Indian  red,  standard  was  quoted.  The 
price  increased  from  1^-5  cents  per  pound  to  10-14  cents  per  poimd 
m  the  latter  part  of  1917.  From  1918  to  1920,  inclusive,  prices  of 
English  Indian  red  increased  from  15  cents  per  pound  in  January, 
1918,  to  20  cents  per  pound  in  January,  1919.  In  April,  1919,  the 
price  of  this  grade  declined  sharply  to  14  cents  per  pound,  which 
price  was  in  lorce  throughout  tne  remainder  of  1919  and  also  in 
1920.  During  this  same  period  the  price  of  standard  American 
grade  ranged  from  8-14  cents  per  pound.  The  price  in  October, 
1920,  was  12  cents  per  pound. 

Oxide  red,  English,  from  1912  to  1914,  inclusive,  was  quoted  at 
2|-10  cents  per  pound,  while  the  price  of  American  grade  was  uni- 
form at  2-7  cents  per  pound.  During  1915-1917,  inclusive,  oxide 
red  only  was  quoted  and  the  price  increased  from  2-10  cents  per 

found  to  4J-15  cents  per  pound  during  the  last  half  of  1917.  At  the 
eginning  of  1918,  three  grades  of  oxide  red  were  quoted  from 
copperas,  domestic  powder,  and  Spanish.  The  oxide  red  derived 
from  copperas  is  a  very  high  grade  and  from  1918  to  1920,  inclusive, 
ranged  from  12-15  cents  per  pound;  the  15-cent  price  was  quoted 
durmg  the  last  half  of  1920.  Spanish  oxide  red  during  the  same 
period  ranged  from  3J-7  cents  per  poimd;  the  price  in  October 
1920  was  5  cents  per  pound.  The  domestic-powder  grade  is  the 
cheapest  product  and  tne  price  ranged  from  2-4  ^  cents  per  pound 
during  the  same  period — the  price  quoted  during  the  last  half  of 
1920  being  4i  cents  per  pound. 

Crocus  martus  from  1912  to  1914,  inclusive,  was  quoted  at  li-3i 
cents  per  pound  for  the  imported  product,  and  at  l-2i  cents  per 
pound  for  the  standard  American  grade.  From  1915  to  1917 
mclusive,  crocus  martus  only  was  quoted.  The  price  increased 
from  li  cents  in  1915  to  3  cents  per  pound  during  the  last  three 
quarters  of  1916  and  during  1917.  Beginning  in  1918,  two  grades 
were  quoted — standard  American,  and  Spanish.  The  price  of  the 
standard  American  was  practically  constant  at  4  cents  per  pound 
from  1918  to  1920,  inclusive.  During  this  period  the  Spanish 
ranged  from  3J-7  cents  per  pound;  the  price  in  October,  1920,  was 
5  cents  per  pound. 
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TARIFF   HISTORY  AND   CONSIDERATIONS. 

^  Prior  to  the  act  of  1913,  iron  oxide  pigments,  both  natural  and 
artificial,  were  dutiable  under  general  provisions  for  pigments 
n.  s.  p.  f.  The  duty  on  such  pigments  in  tne  acts  of  1897  and  1909 
was  30  per  cent  ad  valorem.  The  act  of  1913  provided  for  **  Spanish 
brown,  Venetian  red,  Indian  red,  and  colcothar  or  oxide  of  iron,'' 
at  a  duty  of  10  per  cent  ad  valorem. 

With  the  exception  of  Venetian  red,  imports  of  which  decreased, 
this  reduction  of  duty  was  followed  by  mcreased  imports  of  the 
group — Spanish  brown,  Indian  red,  and  colcothar  or  oxide  of  iron. 
The  unports  of  these  closely  related  pigments  during  1917  to  1919 
inclusive  were  about  three  times  the  prewar  import. 

The  terms  Spanish  brown  and  colcothar  are  obsolete  in  nresent 
pigment  trade  and  might  well  be  omitted  in  future  tarin  laws. 
Ako  there  is  no  clear  demarcation  in  the  trade  between  Venetian 
red,  Indian  red  and  oxide  of  iron.  These  overlapping  pigments  aU 
derive  their  color  from  iron  oxides  or  iron  hydroxides  and  might 
well  be  described  by  the  general  phraseology  "iron  oxide  and  iron 
hydroxide  pigments." 

Venetian  red — Produdum  in  United  States, 
[From  Mineral  Resources,  pt.  2.] 


Year. 


1909 
1910 
1911 


• 

Quantity. 

Value. 

Short  tons. 
8,358 
6,418 
5,773 

$145,733 
115,683 
106,009 

Year. 


1912.. 
1913.. 
19141 


Quantity. 


Short  tons. 
6,306 
6,171 
7,445 


Value. 


1116,511 
116,185 
119,896 


1  Not  listed  since  1914. 


Metallic  paints,^  iron  oxides ,  etc. — Production  in  United  States. 


Maryland 

New  York 

Pennsylvania. 

Tennessee 

Wisconsin 

Other 


Total. 


State. 


1906 


Quantity. 


Short  tons. 

2,924 

5,281 

»3,645 


2,172 


14,022 


Value. 


128,090 
69,799 
34,663 


24,142 


156,604 


1909 


Quantity. 


Shmrttons. 

431 

2,533 

«8,120 

4,075 


5,543 


20,722 


Value. 


1,957 

$25,533 

105,683 

33,369 


35,363 


201,905 


1910 


Quantity. 


Short  tons. 

(«) 

»  11,085 

8,063 

»3,907 

6,367 


29,422 


Value. 


$32,208 
91,714 
26,680 
34,267 


184,869 


1  Include  natural  iron  oxides,  anhydrous  and  hydrated;  roasted  iron  carbonate;  ground  blast-furnace  dust; 
pyrite  cinder  or  blue  billv;  residue  from  extracting  bauxite  with  sulphuric  acid  in  the  manufacture  of  alum. 
Mortar  colors  are  not  included. 

« Included  in  Tennessee. 

s  Includes  other  States. 

4  Includes  small  quantity  of  Venetian  red. 

6  Includes  Maryland. 
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State. 

1911 

1912 

1913 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value.    Quantity. 

Value. 

Maryland 

Shorttofu. 

?V 

7,676 
3,282 
2,048 
4,600 

$28,^569 

100,837 

25,381 

11,258 

15,118 

Short  tons. 
562 
9  10,951 
8,970 

(•) 

2,106 

5,758 

SI,  930 

20,547 

107.499 

9,953 
32,423 

Shorltons. 

(*>    « 
*  14,949 

8,312 

(») 
•2,144 
4,693 

S34,041 
106,172 

11,584 
19,467 

Shofittma, 

(*) 
« 14,678 
9,862 

(") 
s  2,339 

4,068 

(*) 

New  York 

133,864 

Pennsylvania 

Tennessee 

121,888 
(*) 

Wisconsin 

8,389 

Other 

15,512 

Total 

25,509 

181,163 

28,347 

181,352         30.098 

171,264 

30,947 

179,653 

' 

1  Included  in  Tennessee. 

*  Principally  crude  iron  ore  sold  for  paint. 

*  Includes  other  States. 


*  Includes  Maryland. 

» Included  in  other  States. 


Venetian  red — Imports  for  consumptum — Revenue. 


m 


^3 


>-«^i 


v-- 


('alendar  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917, 
1918. 
1919. 


Rates  of  duty. 


Quantity. 


Value. 


30  per  cent. 

do 

do 

do 

10  per  cent. 

do 

do 

do 

do 

do 


Pounds. 

2,490,138 

2,194,823 

2,828,627 

3,341,517 

3,373,266 

1,914,114 

1,345,418 

448,767 

312,996 

179,700 


S21,591 

20,169 

22,916 

25,927 

29,300 

16,507 

10,811 

5,967 

3,653 

3,609 


Duties 
collected. 


16,477.00 

6,050.70 

6,874.80 

6,021.70 

2,930.00 

1,650.70 

1,081.10 

596.70 

365.00 

351.00 


Value  per 

unit  of 
quantity. 


10.866 
.922 
.810 
.775 
.869 
.864 
.799 
1.33 
1.17 
1.95 


I J 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
30.0 
30.0 
30.  U 
23.2 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


Brown,  Spanish,  Indian  red,  and  colcothar  or  oxide  of  iron — Imports  for  consumption — 

.    Revenue. 


Calendar  year. 


1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
19201. 


Rates  of  duty. 


30  per  cent. 

do 

do 

10  per  cent. 

do 

....do 

....do 

-...do 

....do 

....do 


Quantity. 


Pounds. 


Value. 


9,971,744 
6, 136, 134 


194,045 
102,626 
127, 103 
214,343 
168,346 
230,281 
343,124 
311,425 
307,413 
205,290 


Duties 
collected. 


Value  per 

unit  of 
quantity. 


»28, 
30, 
27, 
21, 

i5' 
23, 

34, 

31, 

30, 

20, 


213.50  < 

787.80 

454.70 

426.80 

834.60 

028.10 

312.40 

143.00 

741.00 

529.00 


Actwiland 

computed 

ad  valorem 

rate. 


Per  cent. 
30.0 
30.0 
21.6 
9.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


n 


I  5  . 


I ' 


;•/« 


f 


M 


1  Six  months. 
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d  {iron  oimU  jngmmtt,  par.  53,  act  of  1913),  pnu*  per  pound,  New  Yorh, 
wholeiale  »poi. 
|Prom  Oil,  Poiat,  and  Drug  Reponcr.) 


lary,  16 

Jul""'lW2^' 
Oofo'ber,  19 

luiv,  ig- 


Aplil,  Ib'|4.. 
July.  W14... 


Jiilr,19lS 

Octabci,  19IIS... 
'siiuarj,  1918... 


Red  %Ton  oxide  pigmenU,  par.  55,  act  of  1913 — Prica  per  pound. 


JIUiuHry,  tvia... 
April,  1013 

'■ily^Wia 

.  jnuary,  1914. . . 

AprU,lS14 

July, 1914 

OctDl)er,1914... 
January,  1919... 


January,  1917- . . 

Jl^'lfll7."!i." 
October,  1917. . . 


2J-10 
i  '10 
2  -10 
a  -10 


t% 


Copperas,  powdered. 


January,  1919... 

Aprtl,  1918 

Ji&.lMS 

OewW,  1918... 
January,  1919. . . 

April,  1919 

Jifly,  1910 

October,  1919. . . 
January,  1920... 
April.  1*20 
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Spanish  hrown^  Indian  red,  dry  or  moist,  colcothar,  dry  oxide  of  iron — Rates  of  duty^ 


Act  of— 

Par. 

1883 

87 

1890 

61 

1894 

48 

1897 

58 

1909 

56 

1913 

55 

Colors  and  paint«,  ♦  ♦  *  whether  dry  or  mixed,  or  sround  with 
water  or  oil,  and  not  specially  enumerated  or  provided  for  in  this  act. 

All  other  paints  and  colors,  whether  drv  or  mixed,  or  ground  in  water 
or  oil,    *    •    *    not  specially  provided  for  in  this  act. 

All  other  paints,  colors,  and  pigments,  whether  dry  or  mixed,  or 
ground  in  v  ater  or  oil,  or  otner  solutions,    ♦    *    *    not  specially 

Srovided  for  in  this  act. 
paints,  colors,  pigments,    *    *    ♦    whether  crude  or  dry  or 
mixed,  or  ground  with  water  or  oil  or  with  solutions  other  than  oil, 
not  otherwise  specially  provided  for  in  this  act. 
All  paints,  colors,  pigments,    *    *    *    whether  crude  or  dry  or  mixed, 
or  ground  with  water  or  oil  or  with  solutions  other  than  oil,  not 
otherwise  specially  provided  for  in  this  section. 
*    *    *    Spanish  brown.  Venetian  red,  Indian  red,  and  colcothar  or 
oxide  of  iron,  not  specially  provided  for  in  thLsisection. 


Rates  of  duty, 
specific  and 
ad  valorem. 


25  per  cent  ad  va- 
lorem. 
Do. 

Do. 


30  per  cent  ad  va- 
lorem. 


Do. 


10  per  cent  ad  va- 
lorem. 


CouKT  AND  Treasury  Decisions. 

Oxides  of  iron  in  general  use  both  as  colors  and  as  polishing  powders 
were  held  dutiable  under  the  provision  in  paragraph  479  of  the  act 
of  1883  for  ^'polishing  powders  of  every  description,  by  whatever 
name  known/^  and  not  under  the  provision  in  paragraph  87  for  colors 
and  paints.     (Zucker,  etc^  Chemical  Co.  v,  Magone,  37  Fed.,  776.) 

Venetian  red  was  classified  as  a  dry  paint  and  not  as  ochery  earth 
under  the  act  of  1890  (G.  A.  629,  T.  D.  11346),  but  red  earth,  a  cal- 
careous earth  colored  by  ferric  oxides  of  a  rea  color  and  similar  in 
appearance  to  red  hematites,  was  classified  as  ochery  earth  (G.  A. 
1880,  T.  D.  13608). 

Oxide  of  iron  used  to  purify  coal  gas  by  abstracting  the  sulphur 
therefrom  was  classified  as  an  unenumerated  unmanufactured  article 
under  that  act.  (G.  A.  4146,  T.  D.  19355.)  Oxide  of  iron  in  the 
form  of  loose  earth  and  declared  to  be  in  fact  an  Indian  red  in  a  crude 
condition  was  held  to  come  within  paragraph  58  of  the  act  of  1897 
as  a  crude  pigment.     (G.  A.  4201,  T.  D.  19580.) 

A  red  pigment  imported  to  be  used  as  a  color  was  held  dutiable  as 
a  color  rather  than  as  an  ochery  earth  or  as  an  ocher.  (Vandegrif t  v. 
United  States,  107  Fed.,  265.) 

Crocus,  a  product  from  the  dross  or  residuum  of  burnt  pyrites 
treated  by  a  process  to  eliminate  the  sulphur  and  used  properly  as  a 
polishing  powder,  but  to  a  considerable  extent  as  a  painter's  color, 
was  held  dutiable  as  a  color  and  not  as  dross  or  residuum  from  burnt 
pyrites  under  the  act  of  1890.  (Smith  y.  United  States,  93  Fed.,  194.) 
This  case  was  followed  in  the  classification  of  oxide  of  iron  in  the  form 
of  a  groimd  hematite  which  was  classified  as  a  color  and  not  as 
imwrought  and  unmanufactured  earth  imder  paragraph  93  of  the 
act  of  1897.     (G.  A.  5016,  T.  D.  23346.) 

Oxide  of  iron  in  its  condition  as  taken  from  the  ground  without 
any  preparation  whatever,  intended  for  use  as  a  pigment,  was  classi- 
fied under  paragraph  55  of  the  act  of  1913  at  the  10  per  cent  rate. 
(T.  D.  34390.) 

Tuscan  red  No.  4076  DX,  claimed  to  be  oxide  of  iron  within  para- 
gro^ph  55,  or  pigment  within  paragraph  61  of  the  1913  act,  was 
returned  by  the  chemist  as  containing  about  10  per  cent  of  coal-tar 
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coloring  matter,  some  inert  diluent,  and  the  remainder  iron  oxide 
with  a  uttle  moisture  inherent  in  colors.  The  definition  in  the  Oxford 
dictionary  of  the  word  '*lake"  was  followed,  and  the  merchandise 
held  dutiable  accordingly  under  paragraph  63  of  the  act  of  1913. 
(Abstract  40363.) 

Tuscan  red,  a  coal-tar  color  lake  composed  of  oxide  of  iron  and  con- 
taining about  4  per  cent  of  aniline  color,  was  held  dutiable  under 
Group  III  of  section  500  of  the  revenue  act  of  September  8,  1916,  at 
30  per  cent  ad  valorem,  plus  the  special  duty  of^5  cents  per  pound 
imposed  in  section  501.  (Abstracts  42413,  42464,  and  43708.)  An 
appeal  is  pending  in  the  Court  of  Customs  Appeals  from  Abstract 
43708  upon  the  question  whether  the  special  duty  of  5  cents  per  pound 
accrued.     (T.  D.  38444.) 

(See  also  survey  on  Paints  of  all  kinds,  par.  63,  infra.) 

LEAD  PIGMENTS. 

OXIDES  OF  LEAD— LITHARGE,  RED  LEAD,  AND  ORANGE  MINERAL. 

[Par.  56, 25%  ad  val.] 

Summary. 

The  oxides  of  lead  are  less  important  pigments  at  the  present  time 
than  they  have  been  in  the  past,  but  they  are  used  more  largely  in 
other  indfustries.  Litharge,  the  monoxide,  which  was  formerly  used 
as  a  coloring  agent  in  yellow  paint,  is  now  used  in  the  paint  industry 
for  the  preparation  of  boiled  linseed  oil  and  to  some  extent  in  pre- 
servative paints.  The  chief  consumption  is  in  glass  making  and 
pottery  manufacture.  litharge  is  the  chief  source  of  lead  for  the 
production  of  lead  acetate  and  other  lead  salts  and  for  many  lead 
pigments,  especially  the  chromates.  There  are  numerous  minor 
uses.  Massicot  is  another  variety  of  lead  monoxide,  differing  only  in 
physical  properties  from  litharge.  It  is  made  almost  exclusively  for 
the  manufacture  of  red  lead.  Eed  lead,  lead  tetroxide,  is  a  very  heavy 
orange-red  pigment  having  great  covering  power  and  brilliancy.  It 
has  been  largely  used  in  preservative  paints  for  structural  steel.  Like 
litharge  it  is  also  used  in  making  glass.  Orange  mineral  is  a  variety 
of  red  lead  which  has  been  prepared  with  special  care.  It  is  generally 
made  from  white  lead  whereas  red  lead  is  made  from  massicot  which 
is  prepared  by  the  oxidation  of  molten  metal.  It  is  more  expensive 
than  red  lead  and  is  often  stained  with  organic  dyes  and  sold  as 
artificial  vermilion  or  "vermiHonette.''  Both  orange  mineral  and 
red  lead  are  used  in  making  rubber  goods. 

The  United  States  is  a  large  producer  and  consumer  of  lead  oxides. 
The  output  in  1916  was  121,548,000  pounds,  valued  at  nearly 
$10,000,000.  Over  62  per  cent  of  the  quantity  and  60  per  cent  of  the 
value  was  in  the  form  of  litharge;  the  remainder  consisted  almost 
wholly  of  red  lead,  as  orange  mineral  is  used  in  only  minor  amounts 
in  this  country.  The  chief  locahties  of  production  are  Pennsylvania, 
New  York,  Missouri,  Illinois,  Ohio,  and  Cahfornia.  For  more  than 
20  years  the  litharge  supply  has  come  almost  wholly  from  domestic 
sources.  The  prewar  consumption  (1910-14)  was  about  25,000  tons 
annually.  There  is  a  smaU  production  as  a  by-product  of  lead  re- 
fining, but  most  of  the  output  is  made  from  pig  lead.     The  consump- 
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tion  of  red  lead  during  the  five  years  ended  December  31, 1914,  was 
about  19,000  tons  annually.  Less  than  5  per  cent  of  this  was  im- 
ported. Nearly  one-half  of  the  1,000  to  2,000  tons  of  orange  mineral 
used  annually  in  this  period  was  imported. 

About  90  per  cent  of  the  weight  and  a  large  fraction  of  the  value 
of  litharge  and  red  lead  consists  of  metallic  lead.  Since  the  cost  of 
metallic  lead  is  generally  greater  in  the  United  States  than  in 
European  countries,  the  domestic  producer  of  lead  oxides  is  at  a  con- 
siderable disadvantage  as  regards  the  cost  of  his  raw  material.  Fuel 
requirements  are  an  important  item,  but  the  slightly  cheaper  fuel  cost 
in  this  country  does  not  offset  the  higher  cost  of  lead.  Labor  is  also 
a  larger  factor  than  it  is  in  the  manufacture  of  most  paint  products. 

Oxides  of  lead  {litharge,  red  lead,  and  orange  mineral) — Summary  table. 
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31,579.08 

11,117.34 

4,613.25 

3,903.75 

3,558.25 

1,225.25 

SO.  0456 
.0443 
.0501 
.0623 
.0738 
.0806 
.1536 
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62  9 
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55  3 
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56  2 

1913 

38  5 
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6  21  9 

1915 

25  0 

1916 

25  0 

1917 

25  0 
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»  U.  S.  Geol.  Survey  Data. 

«  ^  11  classes  combined. 

« Included  under  "  All  Other  Pamts"  prior  to  July  1, 1917. 

4  Calculated. 

6  Red  lead  valued  at  13,681  imported  free  of  duty  for  construction  of  vessels. 

General  Information, 
paragraph  56,  tariff  act  of  1913. 

''Lead  pigments:  Litharge,  orange  mineral,  red  lead,  white  lead, 
and  all  pigments  containinglead,  dry  or  in  pulp,  and  groimd  or  mixed 
with  oil  or  water,  not  specially  provided  for  in  this  section,  25  per 
cent  ad  valorem.'' 

This  survey  deals  only  with  the  so-called  ''lead  oxides"  which 
comprise  litharge,  red  lead,  and  orange  mineral.  White  lead  is 
discussed  separately  in  this  series.  All  other  pigments  containing 
lead  and  which  are  important  commercially  are  provided  for  in  other 
paragraphs  of  the  tarm  act.^ 
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DESCRIPTION. 

There  are  several  oxides  of  lead.  Most  of  these,  however,  are  of 
purely  theoretical  interest  and  the  only  ones  that  are  important  in 
the  paint  industry  are  litharge,  the  monoxide,  and  red  lead  and  its 
modification,  orange  mineral,  the  tetroxide.^ 

1  Lead  chromates,  Par.  54.    Vermilion  red,  containing  lead  but  not  containing  quicksilver,  Par.  59. 
Vermilionettes  (red  lead  stained  with  eosine)  are  classified  as  "lakes." 
« Lead  dioxide  (PbOi)  is  used  to  some  extent  in  the  manufacture  of  aniline . 
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LitJuirge  (PbO)  is  a  reddish  yellow  powder.  *  It  is  not  so  important 
as  a  pigment  as  it  is  for  the  preparation  of  **  boiled  linseed  oil.  It  is 
used  to  some  extent  in  the  manufacture  of  preservative  paints  because 
it  is  basic  (not  acid)  and  resists  corrosion.  Litharge  and  linseed  oil 
make  a  very  hard  cement-like  film  that  withstands  abrasion^  but  the 
litharge  combines  with  the  oil  so  fast  that  when  used  in  mixed  paints 
it  tends  to  *' liver*'*  and  saponify.  A  few  black  paints  are  held 
together  by  the  use  of  litharge  and,  provided  they  are  used  within  a 
month  or  two  after  they  are  made,  serve  their  purpose  perfectly.* 
One  of  the  largest  uses  of  litharge  is  in  the  making  oi  lead  or  *^ flint" 
^lass  and  in  a  Targe  number  of  pottery  glazes.  .  It  is  also  used  as  a  flux 
m  the  assaying  of  gold  and  silver  ores  and,  because  of  its  ready 
solubility  in  acids,  as  a  source  of  lead  in  the  manufacture  of  many 
salts  and  compounds  of  lead  (especially  the  acetate  and  nitrate). 
Litharge  is  frequently  used  as  a  pipe-joint  cement,  although  not  so 
satisfactory  as  red  lead  for  this  purpose.  At  one  time  litharge  was 
used  as  a  yellow  pigment,  but  at  the  present  time  its  chief  function  in 
the  paint  mdustry  is  as  a  drier.  The  rubber  industry  is  another  large 
consumer  of  litharge. 

Massicot  is  another  variety  of  lead  monoxide,  differing  from  litharge 
only  in  physical  properties.  It  has  a  lighter  yellow  snade  than  the 
latter  and  is  prepared  chiefly  for  the  manufacture  of  red  lead. 

Red  had  is  lead  tetroxide  (Pb304).  Chemicallv  it  is  regarded  as  u 
mixture  of  lead  monoxide  and  peroxide  (2PbO.I^b02),  but  commer- 
cial samples  vary  somewhat  from  this  formula.  It  is  a  very  heavy 
orange-red  pigment,  a  little  variable  in  color  but  having  great  cov- 
ering power  and  brilliancy.  Red  lead  was  the  fii*st  successful  pro- 
tective coat  for  structural  iron  and  steel  and  is  still  preferred  by  some 
engineers.  It  is,  however,  a  difficult  pigment  to  use  properly,  since 
it  must  be  applied  very  soon  after  mixing  to  avoid  undue  combina- 
tion with  the  oil,*  and  if  it  is  not  mixed  with  an  inert  base  is  very 
fatiguing  to  the  painter  that  does  the  work.  The  high  specific 
gravity  of  red  lead  makes  it  very  heavy  on  the  brush,  ana  the  work- 
man is  very  likely  to  thin  his  paint  so  as  to  make  it  flow  easier  and 
thereby  loses  the  protective  quality  of  the  coat.  For  this  reason 
red  lead  is  being  mixed  more  and  more  with  other  pigments,  espe- 
cially graphite  and  iron  oxides  (and  metallic  paints),  and  has  even 
been  replaced  in  man}'-  instances  by  the  latter.  Asphaltum  and 
other  bituminous  bases  are  also  substituted  frequently  in  outside 
work. 

Because  of  its  active  oxidizing  effect  with  linseed  oil,  red  lead  is 
very  extensively  used  as  a  lute  in  plumbing  and  gas  fitting.  A 
large  use  of  red  lead  is  for  glass  making.  A  minor  consumption 
is  in  the  manufacture  of  storage  batteries. 

Orange  mineral  has  the  same  chemical  composition  as  red  lead 
but  diners  in  color  and  in  its  (lower)  specific  gravity.  Strictly  it 
is  merely  a  very  pure  form  of  red  lead,  but  it  is  manufactured  from 
white  lead,*  whereas  red  lead  is  produced  from  lead  metal.     Orange 

1  Very  pure  litharge  has  the  color  of  yellow  ochre.  The  shade  of  commercial  litharge  varies,  however, 
from  lemon  yellow  to  reddish  yellow  and  on  heating  it  becomes  brownish  red. 

i  Stiffen  the  oil  so  that  the  paint  can  not  be  applied  with  a  brush. 

»  Toch.    Chemistry  and  Technology  of  Paints.    Van  Nostrand.    1916. 

*  One  propnetary  brand  (Dutch  Boy  Red  Lead)  will  remain  soft  in  oil,  though  nearly  pure. 

f>  Generally  the  scum  that  collects  on  the  surface  of  the  wavSh  waters  used  in  levigating  white  lead.  White 
lead  was  also  used  as  a  source  of  massicot  when  that  pigment  was  important  as  a  paint  material  (i.  e.  prior 
to  the  ixnDroven&ents  in  chrome  yellows^. 
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mineral  is  the  variety  of  red  lead  which  is  stained  with  eosine  and 
sold  as  artificial  vermilion  or  **vermilionette/'  It  is  valued  bv  the 
depth  of  its  orange  shade. 


DOMESTIC   PRODUCTION. 


The  domestic  output  of  lead  oxides  increased  nearly  50  per  cent 
from  1900  to  1910,  and  before  the  outbreak  of  the  war  increased 
another  50  per  cent.  The  production  of  all  classes  of  lead  oxides  in 
the  United  States  in  1914  was  practically  93,000,000  pounds,  valued 
at  something  over  $5,000,000.*  The  increased  use  of  structural 
steel  through  the  war  period  (especially  for  ships  and  shipyards) 
and  the  heavy  demands  from  the  glass  and  rubber  industries  called 
for  larger  quantities  of  these  oxides  than  had  ever  before  been  pro- 
duced. The  output  in  1916  was  121,548,000  pounds,  valued  at 
nearly  $10,000,000.  Over  62  per  cent  of  the  quantity  and  60  per 
cent  of  the  value  of  the  1916  output  of  these  oxides  was  in  the  form  of 
litharge;  the  remainder  was  almost  wholly  red  lead,  orange  mineral 
not  being  made  in  important  quantities  in  this  country-. 

Raw  materuils, — The  fundamental  raw  material  of  all  the  lead 
oxides  is,  of  course,  metallic  lead,  which  constitutes  more  than  90 
per  cent  of  the  weight  of  these  products  and  a  considerable  fraction 
of  the  value.     A  fraction  of  the  litharge  supply  is  derived  as  a  by- 

{>roduct  of  the  desilverization  of  lead  bullion,  but  it  is  made  chiefly 
rom  market  lead.  Red  lead  is  also  made  from  the  metal  and  to 
only  a  slight  extent  from  unmarketable  qualities  of  white  lead. 
There  is  also  a  process  for  the  production  of  red  lead  from  litharge 
(instead  of  massicot)  using  nitrate  of  soda  (converted  to  nitrite  of 
soda).^ 

Processes  of  manufacture. — Litharge  and  massicot  are  both  made 
chiefly  by  the  oxidation  of  melted  lead  in  the  air.  The  essential 
difference  is  that  litharge  is  produced  at  a  temperature  sufficiently 
high  to  melt  the  lead  monoxide  (about  900°  C),  whereas  massicot 
is  produced  when  the  temperature  is  considerably  below  the  melting 
pomt  of  the  oxide. 

Litharge  is  frequently  made  in  rotating  drums  made  of  cast  iron 
and  heated  by  an  external  fire.  The  drums  have  shelves  or  ribs 
inside  which  pick  up  the  melted  lead  and  cause  it  to  fall  in  thin  films 
through  a  current  of  air  which  is  drawn  through  by  a  fan.''  It  is 
also  produced  in  furnaces  of  the  reverberatory  type,  but  equipped 
with  suitable  arrangements  for  blowing  air  over  tne  surface  of  the 
molten  lead  which,  m  effect,  much  resembles  the  cupelling  operation 
in  refining  lead  bullion  and  which  furnishes  part  of  the  domestic 
litharge  supply.  The  melted  litharge  from  the  furnace  can  be  run 
over  an  iron  plate  and  chilled  w4th  water.  This  produces  yellow 
litharge  in  more  or  less  lump  form.  Slow  cooling  favors  the  forma- 
tion of  a  red,  flaky  variety.  This  is  formed  by  allowing  the  melted 
litharge  to  collect  in  front  of  the  furnace  in  cakes  of  from  1  to  1.5 
tons  in  weight  where  it  will  cool  very  slowly.*  The  inner  part  of 
the  cake  will  swell  up  and  form  flakes  of  red  litharge;  the  outer  and 

*  rompilations  of  Mineral  Industry  and  of  Geological  Survey.    Census  data  show  only  about  two-ihirds 
this  amount. 
2  See  Holly's  "Analysis  of  Taint  and  Vamish,"  p.  221. 
'Thorp.    Outlines  of  Industrial  Chemistry.    MacMillan.    1916. 
<  Hofman,  H.  O.    Metallurgy  of  Lead.    McGraw-Hill.    1918. 
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lower  part,  which  necessarily  is  chilled  more  rapidly,  solidifies  in 
lumps  of  yellow  oxide.  The  flake  is  separated  from  the  lump  by 
sifting  and  is  marketed  as  flake.  The  solid  material  that  remains- 
on  the  screens  is  ground  wet,  settled  in  water,  and  dried.  It  is  sold 
as  levigated  or  buff  litharge. 

Red  lead  is  made  in  two  operations.  The  first  is  the  production 
of  massicot.  This  is  merely  a  drossing  operation  in  which  a  bath  of 
metal  is  kept  at  a  temperature  not  much  greater  than  its  melting^ 
point  (in  a  reverberatory  furnace  or  kettle)  and  po]ed  and  raked  so 
as  to  expose  fresh  surfaces  to  the  air.  The  oxide  that  collects  on 
the  surface  is  skimmed  off  periodically.  The  massicot  then  goes  to 
another  furnace  {usually  after  a  levigating  process),  where  it  under- 
goes a  coloring  process.  This  counts  simply  in  beating  to  a  dull 
red  heat  in  a  muffle  or  reverberatory  furnace  with  free  access  of  air. 
The  mass  is  stirred  from  time  to  time  in  order  to  assist  the  absorp- 
tion of  oxygen  and  to  develop  the  color.  Samples  are  taken  at  inter- 
vals until  Uie  desired  shade  is  obtained.  This  takes  from  40  to  48- 
hours;  then  the  furnace  is  allowed  to  cool.  The  product  is  usually 
ground  before  packing  for  market,' 

The  above  operations  indicate  a  considerable  amount  of  labor  and 
an  enormous  amount  of  fuel  required  in  the  processes  of  manufac- 
ture. The  latter  is  only  partly  offset  by  the  considerable  production 
in  and  around  metallurgical  plants  where  there  is  frequently  more 
or  less  waste  heat.  Careful  temperature  control  is  essentitu;  so  a 
certain  amount  of  skilled  labor  and  technical  supervision  is  necessary. 

Localities  of  production.. —Pennsylvania  is  the  lai^est  producing 
State  but  New  York  is  a  close  second  in  the  production  of  all  classes- 
of  lead  oxides.  Missouri  and  Illinois  follow  next  in  order,  each  being 
practically  equally  important. 

The  census  data  show  that  in  1909  Pennsylvania  and  New  York 

8 reduced  nearly  two-thirds  of  the  total  output  of  the  United  States^ 
lissouri  and  Illinois  together  furnished  about  1 1  per  cent,  Ohio  sup- 
plied nearly  7  per  cent,  California  a  little  more  than  1  per  cent,  and  the- 
remaining  15  per  cent  came  from  various  other  States,  The  imirea- 
for  1914  are  less  detailed,  but  show  that  30  per  cent  came  from  Penn- 
sylvania and  Missouri  furnished  about  5J  per  cent  of  the  total.  Out 
of  24  establishments  that  produced  lead  oxides  in  that  year,  2  con- 
sumed the  whole  of  their  product,  5  of  the  remainder  were  located  ia 
Pennsylvania,  3  were  in  Missouri,  and  the  rest  in  States  not  specified. 
The  reports  of  the  Geological  Survey  are  not  much  more  informative. 
The  statement  is  made,  however,  that  litharge  was  produced  in  1912 
in  New  York,  Missouri,  Pennsylvania,  Massachusetts,  New  Jersey, 
Michigan,  Ohio,  and  California,  the  States  being  named  in  order  of 
their  importance.  Red  lead  is  reported  as  having  been  made  in  1913- 
at  4  plants  in  Pennsylvania,  2  plants  each  in  New  York  and  Missoxu-i^ 
and  at  1  plant  each  in  California,  Michigan,  New  Jersey,  and  Ohio, 

The  data  from  the  two  sources  vary,  asdo  the  statistics  of  production, 
but  they  both  indicate  that  most  of  the  oxides  of  lead  are  manufac- 
tured in  the  Middle  Atlantic  States  or  close  to  the  lead  smelting  dis- 
tricts of  the  Mississippi  Valley,  the  former  being  close  to  the  centers  of 
consumption  or  at  least  distribution  of  the  product  and  the  latter  being 
situated  close  to  sources  of  supply  of  the  raw  material.     The  advantage- 
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as  regards  fuel  is  slightly  ia  favor  of  the  latter,  but  this  is  lai^ly  offset 
by  tEe  better  labor  supply  and  lower  freights  of  the  eastern  plants. 

Domestic  production  and  consumption. — ^The  prewar  (1910-1914) 
consumptioa  of  litharge  in  the  United  States  was  about  25,000  tons 
annually  as  compared  with  an  average  of  slightly  less  than  13,000  tons 
in  1900  to  1909.  The  corresponding  figure  for  red  lead  are  19,000 
and  14,000  tons,  respectively.  For  more  than  20  years  the  litharce 
supply  had  come  almost  wholly  from  domestic  sources.  A  slightly 
larger  fraction  of  the  red  lead  requirements  were  imported,  but  even 
in  the  first  decade  the  imports  rarely  amounted  to  as  much  as  5  per 
cent  of  the  total  consumption  and  in  the  latter  part  of  the  war  period 
the  United  States  was  producii^  fm  excess  supply  (of  about  5  per 
cent),  which  was  exported. 

The  tonnage  requu-ements  of  orange  mineral,  however,  rarely  have 
exceeded  1,000  or  2,000  tons  per  year.  A  much  larger  fraction  of  this 
tonnage  is  imported  than  in  the  case  of  the  more  largely  used  oxides. 
The  q^uantity  imported  has  averaged  very  nearly  the  same  as  the 
auantity  of  red  lead  and  during  the  five  years  immodiatelypreceding 
tile  war  was  roughly  equal  to  the  domestic  production,  "nie  statis- 
tics, however,  are  mcomplete  aa  some  orange  mineral  produced  in 
domestic  establishments  is  reported  as  red  lead.  Even  before  the 
outbreak  of  the  war  the  imports  of  orange  mineral  were  declining 
rapidly  and  during  the  war  period  became  practically  negligible. 

Domestic  exports. — The  only  data  as  regards  exports  of  lead  oxides 
are  those  showing  the  exports  of  red  lead  since  July  1,  1917.  Nearly 
3,000  tons  of  rea  lead  were  exported  during  the  calendar  year  1918. 
This  represents  practically  the  whole  outward  movement  of  lead 
oxides.  The  largest  single  exportation  was  to  Brazil  and  fully  one- 
half  of  the  total  went  to  South  American  countries.  The  next 
largest  shipments  were  to  the  Dutch  East  Indies  and  other  large 
amounts  were  consigned  to  various  destinations  in  the  Far  East, 
including  the  Philippines,  India,  Australia,  and  China.  Canadian 
deliveries  were  less  than  15  per  cent  of  the  total.  Canada,  however, 
is  a  lai^e  consumer  of  American  lithai^e  and  imported  approximately 
1,250  tons,  valued  at  $206,513,  in  1917. 

FOREIGN    PRODUCTION. 

The  production  of  these  oxides  in  foreign  countries  has  not  been 
investigated  in  the  preparation  of  this  unit.  For  many  years  red 
lead  was  produced  almost  exclusively  in  England,  but  in  later  years 
Germany  and  doubtless  other  countries  commenced  its  manufacture 
on  a  large  scale,  much  as  was  done  in  the  United  States.  In  1913. 
Jiowever,  3,400  short  tons  of  red  lead  are  reported  '  as  imported 
into  the  United  Kingdom.  This  came  chiefiy  from  Germany;  small 
amounts  were  imported  from  Netherlands,  France,  and  other 
countries.  During  the  war  the  imports  of  red  lead  into  the  United 
Kingdom  droppeo  off  to  only  a  few  hundred  tons  annually  and  in 
1915  and  thereafter  most  of  this  came  from  the  United  States,  which 
had  not  hitherto  figured  in  the  imports.  The  maximum  quantity 
received  from  the  United  States  was  in  1916,  when  this  country  was 
credited  with  8,670  hundredweight  (971,040  pounds),  valued  at  more 
than*90,000  (c.  i.  f.). 

'TiBdeof  the  United  KlDgdom.   II  Hprobalile  that  theaeclataliieludebalh  red  lead  and  orangemlneral. 
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IMPORTS. 


All  three  classes  of  lead  oxides  are  listed  separately  in  the  publica- 
tions of  the  Department  of  Commerce.  The  imports  for  consump- 
tion show  wide  fluctuations  from  year  to  year,  but  as  has  been 
mentioned  above  very  little  litharge  is  imported,  whereas  red  lead 
and  orange  mineral  are  imported  m  much  larger  quantities.  The 
course  of  the  imports  can  perhaps  be  best  brought  out  by  the  follow- 
ing table: 


Article. 


Average  annual 
imports. 


Period     I     Period 
1910-1914.  >  1900-1909. 


Litharge 

Red  lead 

Orange  mineral. 


Pouvds. 
42,725 
635,980 
441,666 


Pounds. 
76,611 
812,760 
801,699 


Maximum 

atinual 

imports.' 


Pounds. 

« 120,101 
<l,219,5aJ 
< 1,077,028 


« Since  1900. 
.  »1905. 
«19a3. 

During  the  war  period  the  imports  fell  off  very  rapidly  and  in  1918 
(fiscal  year)  the  imports  were  absolutely  negligible,  the  largest  b^in^ 
orange  mineral  to  the  value  of  $1,407,  whereas  the  5  pounds  of  red  lead 
listed  were  valued  at  $1  and  the  100  pounds  of  litharge  were  declared 
at  a  total  value  of  $12. 

On  account  of  the  comparatively  small  quantities  of  lead  oxides 
imported  into  the  United  States  in  recent  years  these  imports  have 
furnished  little  revenue.  The  maximum  under  the  act  of  1913  was 
during  the  nine  months  immediately  preceding  the  outbreak  of  the 
war,  when  the  duties  collected  on  all  classes  of  these  oxides  amoimted 
to  only  $5,969.50,  or  less  than  $9,000  when  calculated  on  a  yearly 
basis.  Over  80  per  cent  of  this  amount  was  collected  on  imports  of 
orange  mineral. 

PRICES. 

Lead  oxides  follow  the  course  of  the  pig  lead  market  a  little  more 
closely  than  does  white  lead,  as  much  less  time  elapses  between  the 
purchase  of  the  metal  and  its  conversion  into  salable  material.  There 
are  no  fixed  differentials  between  the  cost  of  these  oxides  and  pig  lead, 
but  a  study  of  the  price  statistics  reveals  that  litharge  can  generally 
be  assumed  to  have  a  differential  of  approximately  IJ  cents  above 

{)ig  lead  or  from  one-fourth  to  one-half  cent  above  white  lead.  Red 
ead  runs  at  about  one-half  cent  per  pound  higher  than  litharge.  The 
range  in  prices  of  orange  mineral  is  greater  because  of  wider  differences 
in  qualities,  but  will  average  between  2  and  3  cents  higher  than  red 
lead  or  as  much  as  5  cents  above  the  price  of  pig  lead. 

The  above  differentials  can  in  no  sense  be  considered  fixed  and  are 
frequently  departed  from  considerably,  especially  during  periods  of 
market  fluctuation.  This  was  most  marked  in  1918.  In  the  early 
part  of  the  year  the  price  of  lead  was  comparatively  low,  whereas 
oxides  were  at  levels  corresponding  to  the  price  of  lead  previous  to 
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the  decline  that  took  place  m  the  latter  part  of  1917  and  which,  in  the 
opinion  of  oxides  producers,  was  not  justified  by  conditions.  But 
later,  when  the  price  of  lead  advanced  to  more  than  1.8  cents  higher 
than  the  opening  price  of  the  year,  the  average  advance  of  pigments 
was  only  abour  1  cent. 

TARIFF  HISTORY. 

The  tariff  history  of  lead  oxides  is  closely  linked  with  that  of  white 
lead  and  of  pig  lead.  In  1890,  however,  litharge,  orange  mineral,  and 
red  lead  were  all  dutiable  at  3  cents  per  pound  as  compared  with  a 
duty  of  2  cents  per  poimd  on  the  metal.  The  only  change  of  the  act 
of  1890  was  to  increase  the  duty  on  orange  mineral  to  3^  cents,  recog- 
nizing it  as  a  more  expensive  product  than  either  of  the  other  two. 
Like  all  lead  articles,  the  oxides  were  subject  to  much  lower  duties 
under  the  act  of  1894.  The  reduction  as  compared  with  the  rates  of 
the  act  of  1890  was  50  per  cent. 

In  1897,  however,  the  rates  reverted  almost  to  the  duties  of  1890, 
but  in  this  act  the  duty  on  litharge  as  compared  with  the  other  oxides 
was  reduced,  following  evidently  the  same  policy  that  had  prompted 
the  increase  in  duty  on  orange  mineral.  The  new  rates  checked  the 
extraordinary  importations  that  had  developed  during  the  period  of 
low  duties.^ 

The  act  of  1909  made  further  slight  reductions  in  the  duties  on 
lead  oxides.  The  reduction  on  litharge  and  on  red  lead  was  one- 
fourth  cent  per  pound  while  that  on  orange  mineral  was  only  one- 
eighth  cent  per  pound,  adding  thereby  to  its  relative  protection  as 
compared  to  the  other  lead  articles.  The  duties  under  the  act  of  1909 
together  with  the  corresponding  ad  valorem  rates  were  as  follows: 


Article. 


Litharge 

Red  lead 

Orange  mineral 


Duty. 


Cents  per 
pound. 

2f 
3J 


Equiva- 
lent ad  va- 
lorem rate.' 


Per  cent. 
51. 5-55. 1 
52.8-66.3 

'50.3-59.7 


1  Highest  and  lowest  average  for  any  fiscal  year.  In  general  the  higher  f  gure  refers  to  the  f  rst  few  years 
while  the  lower  refers  to  later  years,  when  the  prices  of  pig  lead  and  all  its  derivatives  were  rising  rapidly. 

»  Average  for  the  last  three  months  in  which  this  act  v  as  in  fcr(e  (July  1  to  C  ct.  3,  1913)  was  cnly  48 
per  cent. 


1 


In  1913  ad  valorem  duties  were  adopted  generally  for  all  com- 
modities in  which  the  article  of  chief  value  was  lead  and,  like  other 
lead  articles,  the  duty  on  lead  oxides  (as  well  as  that  on  white  lead, 
which  was  included  with  these  commodities  in  the  same  paragraph) 
was  placed  at  25  per  cent  ad  valorem.  Referring  to  the  aoove  table, 
it  will  be  noted  that  the  new  duties  were  considerably  less  than  under 
the  act  of  1909.     Nevertheless,  the  quantities  imported  did  not  in- 

<  The  imports  of  litharge  more  than  doubled  under  the  act  of  18^,  while  those  of  red  lead  increased  to 
more  than  three  times  their  former  amount.  Orange  mineral  imports,  being  less  strictly  competitive  with 
the  domestic  product,  did  not  Increase  so  largely,  but  advanced  over  80  per  cent.  It  is  interesting  to  note 
that  in  spite  of  the  slightly  lower  duties  under  tne  act  of  1897,  as  compared  with  those  of  1890,  the  imi)orts 
were  much  less^  indicating  perhaps  a  strengthening  of  the  domestic  industry  under  the  active  competition 
that  accompanied  the  low  duties. 
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crease.    Due  to  conditions  in  no  way  related  to  the  tariff,  they  con- 
tinued to  decrease. 

COMPETITIVE   CONDITIONS. 

The  competitive  conditions  with  respect  to  the  lead  oxides  are  es- 
sentiall}r  those  that  concern  the  chief  raw  material,  pi^  lead,  and  are 
altered  in  only  slight  measure  by  the  consideration  of  fuel,  which  is 
generallv  cheaper  m  the  United  States  than  in  other  producing  coun- 
tries. In  the  case  of  orange  mineral  the  situation  is  complicated 
somewhat  by  the  fact  that  white  lead  is  an  intermediate  product  in 
the  manufacture  and  that,  bein^  a  higher  priced  commodity,  it  is 
marketed  on  a  basis  more  e^)ecially  of  quality  than  of  price.  The 
position  of  the  domestic  manufacturer  of  oxides  is  therefore  'quite 
similar  to  the  position  of  producers  of  other  articles  that  consist 
largely  of  lead.  As  this  situation  has  been  discussed  in  considerable 
detail  under  survey  on  ^^  White  lead"  and  also  in  the  survey  on  Lead 
Metal  (Par.  153)  it  does  not  seem  necessary  to  enter  into  any  lengthy 
discussion  of  the  subject  here. 

TARIFF  CONSIDERATIONS. 

The  oxides  of  lead  introduce  little  of  interest  from  a  tariff  stand- 

Soint  except  as  products  made  from  lead.  This  subject  has  been 
iscussed  at  considerable  length  elsewhere.  The  few  protests  that 
appear  in  tariff  hearings  strike  at  the  fundamental  principle  of  pro- 
tecting the  metal  and  its  products.  There  is  also  an  occasional  refer- 
ence to  the  difficultv  of  distinguishing  between  orange  mineral  and 
the  cheaper  red  lead  when  the  specific  duties  were  in  force.  While 
the  adoption  of  ad  valorem  duties  seems  to  have  adjusted  this  diffi- 
culty the  following  statement  may  be  interesting: 

There  is  no  reason  for  the  existence  of  separate  duties  on  these  items — orange  min- 
eral  is  only  a  high  grade  of  red  lead.  The  existence  of  distinct  duties  renders  it  easy 
for  the  entering  of  the  superior  red  lead  (orange  mineral)  at  the  lower  rate  of  duty— 
the  red -lead  duty.    One  tariff  on  these  items  would  render  this  impossible. 

During  the  periods  of  specific  duties,  the  tariff  policy  would  seem 
to  have  been  to  roughly  apportion  the  duties  on  tne  lead  oxides  ac- 
cording to  the  differences  m  price  both  with  reference  to  one  another 
and  with  reference  to  pig  lead.  In  the  act  of  1913,  this  policy  wa& 
carried  out  in  the  form  oi  ad  valorem  rates. 
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Lead  oxides  {red  lead,  orange  mineral,  and  litharge) — Production  in  United  States. 

OFFICIAL  SOURCE. 
[From  "Federal  Census."] 


Year. 


1899. 
1904. 


Year. 


Quantity. 


Pounds. 
164,466,000 
2  62,386,000 
173,326,000 
2  63,476,000 


Value. 


$2,862,743 
3,500,275 


Year. 


19C0.... 
1914. .  J. 


OTHER  SOURCES. 
[From  Mineral  Industry.] 


1900 
1904 
1909 
1910 
1911 


Quantity. 


Pounds. 

42,770,000 

55,100,000 

50,442,000 

60,632,000 

91,100,000 


Value. 


$2,217,966 
3,069,941 
2,773,108 
2,836,949 
5,198,066 


Year. 


Quantity. 


Poun^. 
170,293,679 
«  65, 767, 254 
161,335,290 
258,642,588 


1912 
1913 
1914 
1915 
1916 


Quantity. 


Pounds. 

101,552,000 
82,324,000 
92,936,000 
91,106,000 

121,548,000 


Value. 


13,798,551 
3,281,716 


Value. 


|5,&54,141 
4,724,308 
5,077,166 
a,  22%  315 
9,787,109 


1  Total  production. 

2  Marketed  production.    Does  not  include  products  consumed  at  plant  where  made. 

Red  lead— Production  in  United  States. 
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OFFICIAL  SOURCE. 
Figures  for  1899, 1904, 1909,  and  1914  are  Included  under  "Lead  Oxides. 

OTHER  SOURCES.i 
[From  Mineral  Resources,  part  2.] 


tt 


Year. 

Quantity  .2 

Value. 

Year. 

Quantity.2 

Value. 

1909 

Short  Urns. 
19,103 
19,833 
19,540 
21,120 

12,335,700 
2,453,014 
2,345,320 
2,571,702 

1913 

Short  tons. 
17,635 
18,697 
19,435 
23,035 

$2,127,976 

1910 

1914 

2,151,054 

1911 

1915 

2,397,900 

1912 

1916 

3,933,566 

1  Marketed  production  of  chemicaUy  manufactured  pigments. 

2  Contains  a  small  quantity  of  orange  mineral. 

Litharge — Production  in  United  States, 

OFFICIAL  SOURCE. 
[From  "Federal Census."] 
Figures  for  1899, 1904, 1909,  and  1914  are  included  under  "Lead  Oxides.' 

OTHER  SOURCES. 
[From  Mineral  Resources,  part  2.] 


7f 


Year. 

Quantity. 

Value. 

1909 

Short  tons. 
20,690 
23,766 
25,190 
29, 111 

$2,363,002 
2,689,016 
2,773,196 
3, 194, 194 

1910..."     

1911...'  ■ 

1912,.   ■  

Year. 


1913 
1914 
1915 
1916 


Quantity. 


Short  toTis. 
23,093 
27,345 
26, 118 
37,739 


Value. 


$2,524,707 
2,856,092 
2,822,415 
5,853,543 


'1 

'  'I 

|: 


.;  'I  ■ 
«  *  * 

■t  .u 

I- 
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Orongt  mineral — Production  in  VniUd  Slala. 


ir  ISM,  ISM,  I9I»,  and  U 


ed  under  "  L«ad  Oxides." 
il  RtsourcM,  part  1.]  < 


Y-,,. 

Quantlly.' 

Value. 

Year. 

Quuitily.' 

Value. 

SOT 

mm 

1918 

Short  Mu. 

udeamui  red  lead 

Lead— Litharge— ImporUJor  (mmiyyiphmi — Reienue. 

113,  to:  Lead  pigment],  dry  or  In  pulp,  or  ground,  or  miTod  with  oil  or 


Caleadac  reai- 

Rate  of  duty. 

Quanllty. 

v„.. 

J&. 

Valuaper 
quantity. 

Actual  an  3 
ad  valorem 

2)  cents  per  pound 

I'S 

33^  Ml 

l,75n 

1)122 
■ijO 

I0.04B3 

:ii4 

Percent. 

11 

9}^ 

do 

m 

2S  percent 

100 

ij 

3.09 

.120 

1  glx  mODtlia  ending  Jane  30, 1020. 

Lead — Orange  miiwat — Imports  jor  consumption — Revenue. 

(Changed  Oct.  4,  ISO,  to:  l^aad  plnnema.divorln  pulp,orKround,orniKed  withollorwt 
Orange  mfusral.l 


Calendar  year. 

Rate  of  diity. 

ftuanllty. 

Value. 

«.a. 

Value  per 
unite? 
quantity. 

Actual  and 
computed 
ad  raioien 

Hcent!  per  pound. 

S;S 

3J4f.il 
330,525 
240  3W 
171,  S72 
70,934 
33;  2W 

»32,199 

10,0536 

Per  cent. 

118,403.85 
10,8/2,91 
9.n0(l.83 

2S  per  cent 

39,  TBI 

5,082 

1,270.60 

.128 
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[Changed  Oct.  4, 1913,  to:  Lead  pigments,  dry  or  in  pulp,  or  ground,  or  mixed  with  oil  or  water,  n.  s.  f.  f.— 

Red.) 


Calendar  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

2|  cents  per  pound. 
do 

Pounds. 

822,289 

1,163,533 

757,908 

99,832 

12,554 

1,968 

20, 467 

50 

5 

7,199 

*  $32,750 

46, 170 

33,854 

4,903 

2,907 

132 

5,302 

13 

1 

1,135 

$0.0-399 
.a399 
.0447 
.0490 
.233 
.067 
.259 
.260 
.200 
.157 

Percent. 

1911 

$24,977.76 

19, 895;  09 

1,463.25 

65.00 

33.00 

1,325.50 

3.25 

.25 

283.75 

54.0 

1912 

do 

58.7 

1913 

29.8 

1914 

25  per  cent 

do 

22.4 

1915 

25.0 

1916 

do 

25.0 

1917 

do 

25.0 

1918 

25.0 

1919 

do 

25.0 

1920» 

do 

• 

1  Six  months  ending  July  30, 1920. 
Red  lead — Domestic  exports.^ 


Exported  to — 


Norway 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Uruguay 

China 

British  India 

Dutch  East  Indies 

AustraUa 

Philippine  Islands 
All  other 

Total 


1918  (fiscal  year). 

Pounds. 

Value. 

85,393 

$9,667 

552,823 

60,055 

239,873 

30,042 

66,035 

8,349 

163,800 

19,859 

298, 147 

38,838 

887,699 

106,380 

369,871 

45,390 

72, 721 

9,462 

72,861 

8,691 

296,547 

30,996 

647,064 

76,513 

162, 122 

19,452 

333,021 

39, 167 

544,353 

64,993 

4,792,330 

567,854 

1918  (calendar  year). 


Pounds. 

313,878 

713,044 

62,433 

72,458 

145,078 

311,616 

1,049,898 

180,476 

44,093 

113,639 

244,763 

890,527 

207,276 

341, 762 


5,739,819 


Value. 

$33,772 

75,717 

6,262 

9,167 

17,364 

38,007 

123,259 

20,949 

6,037 

13,498 

24,722 

103,537 

24,072 

38,729 


662,584 


1919  (calendar  year). 


Pounds. 

10,740 
838,740 

58,903 
140,294 

69,250 
909,467 
937,844 
106,660 
127,504 
176,688 
3,784 
406,712 
562,331 
772,690 


6,227,797 


Value. 

$1,229 

78,914 

6,093 

17,201 

9,452 

107,844 

114,647 

12,410 

16,820 

21,785 

427 

47,722 

66, 421 

92.472 


736,177 


1  Included  in  '  'Paints,  etc.,  all  other,"  prior  to  1918. 
Orange  mineral  and  red  lead — Rates  of  duty. 
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Act  of— 


1883 

1883 

1890 

66 

1890 

66 

1890 

63 

1894 

51 

1894 

51 

1894 

49 

1897 

50 

1897 

61 

1897 

60 

1909 

48 

1909 

49 

1909 

68 

1913 

66 

Par. 


Tariff  classification  or  description. 


Orange  mineral  and  red  lead 

Litharge 

Orange  mineral 

Red  lead 

Litharge 

Orange  mineral 

Red  lead 

Litharge 

Orange  mineral 

Red  lead 

Litharge 

Orange  mineral 

Red  lead 

Litharge 

Lead  pigments:  Litharge,  orange  mineral,  red  lead,  white  lead,  and  aU 
pigments  containing  lead,  dry  or  in  pulp,  and  ground  or  mixed 
with  oil  or  water,  not  specially  proviaed  for  in  this  section. 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


3  cents  per  pound. 

Do. 
3^  cents  per  pound. 
3  cents  per  pound. 

Do. 

1  j  cents  per  pound. 
1 J  cents  per  pound. 

Do. 
31  cents  per  pound. 
2|  cents  per  pound. 
2|  cents  per  pound. 
3J  cents  per  pound. 

2  [  cents  per  pound. 
2  cents  per  pound. 
25  per  cent  ad  va- 
lorem. 
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WHITE  LEAD. 

(Par.  56,  Act  of  1913,  25  per  cent  ad  valorem.) 

Summary. 

Basic  carbonate  white  lead  is  an  artificial  white  pigment  consisting 
of  a  mixture  of  carbonate  and  hydroxide  of  lead.  Sublimed  white 
lead  is  a  basic  sulphate  of  lead  and  is  an  entirely  different  article. 
The  former  is  almost  invariably  made  from  metallic  lead  by  a 
chemical  process;  the  latter  is  made  direct  from  lead  ore  by  furnace 
treatment.  One  or  the  other  of  these  pigments  is  a  constituent  of 
nearly  all  mixed  paints.  Straight  white  lead — ^basic  carbonate  lead 
in  oil  with  no  other  pigment— was  formerly  considered  the  only 
pure  white  paint.  But  in  recent  years  it  has  been  proved  that  a 
mixture  of  pigments  results  in  a  more  durable  and  generally  satis- 
factory paint.  Zinc  white  and  barium  sulphate,  which  were  at  one 
time  thought  to  be  adulterants,  are  now  added  for  their  beneficial 
effect.  In  spite  of  these  substitutes,  however,  the  growth  in  the 
consiunption  of  white  lead  has  kept  pace  with  the  growth  in  popu- 
lation in  the  United  States  during  tne  10  or  15  years  prior  to  the 
outbreak  of  the  war.  The  chief  consumption  is  for  exterior  painting, 
and  the  enormous  quantities  now  used  are  in  large  measure  an  index 
of  the  greater  attention  given  to  the  better  appearance  and  protection 
aflForded  by  painting  dwelling  houses  and  outouildings. 

The  domestic  production  of  white  lead  in  1914  was  279,417,563 
pounds,  valued  at  $14,410,324  (census  data),  and  was  produced  in 
20  establishments.  The  larger  part  of  the  output  comes  from 
plants  located  in  or  near  New  York  City. 

Most  of  the  white  lead  is  made  by  the  so-called  Dutch  process, 
which  involves  a  considerable  plant  area.  It  is  very  slow  and  there 
is  generally  a  lapse  of  six  months  between  the  time  the  lead  metal 
is  bought  and  the  time  the  product  is  sold.  Shorter  processes  have 
been  developed,  but  these  either  require  special  machinery  or  make 
an  inferior  product  and  are  not  expected  to  completely  displace  the 
older  method.  Special  precautions  are  necessary  to  prevent  the 
poisoning  of  employees  and  rigid  regulations  have  been  enforced  in 
many  European  countries,  and  since  1915  the  manufacture  of  white 
lead  has  been  prohibited  in  France.  Factory  inspection  and  dust 
control  in  the  United  States  are  such  that  the  manufacture  in  this 
country  is  not  attended  by  any  injury  to  the  health  of  the  workers. 

There  has  been  a  great  deal  of  consolidation  in  the  industry  and 
this  has  resulted  in  the  development  of  several  very  large  paint 
companies.  These  companies  are  apparently  wholly  independent. 
The  largest  producer  is  the  National  Lead  Co.,  which  is  a  highly 
integrated  corporation  specializing  in  all  kinds  of  lead  products,  but 
with  diverse  minor  interests.  The  other  concerns  are  mostly  general 
paint  companies.  Only  the  smaller  paint  manufacturers  buy  dry 
white  lead  and  nearly  three-fourths  of  the  output  is  consumed  in 
the  establishments  in  which  it  is  produced  and  marketed  in  the  form 
of  paste  or  in  mixed  paint. 

Except  for  a  small  quantity  of  English  white  lead  in  oil,  foreign 
white  lead  has  not  been  a  factor  in  tne  domestic  market  for  many 
years.  The  imports  of  this  special  quality  increased  from  about 
500,000  pounds  in  1900  and  in  1901  to  around  650,000  annually 
just  prior  to  the  outbreak  of  the  war  in  Europe.     Due  to  the  diffi- 
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eultv  of  ocean  shipment  and  the  shortage  of  lead  across  the  Atlantic 
the  imports  dropped  off  during  the  war  period.  Only  787  pounds 
were  imported  in  1918. 

Prior  to  the  war  the  average  exports  of  white  lead  of  American 
manufacture  had  increased  to  about  8,000  tons  annually.  Nearly 
tiro-thirds  of  this  was  shipped  to  Great  Britain.  Since  1914  the 
exports  have  increased  very  largely  and  in  1916  were  50  per  cent 
higher  than  the  prewar  level.  The  increase  has  come  chiefly  from 
the  development  of  trade  with  Latin  American  countries  that  had 
formerly  been  supplied  by  England  and  Germany.  The  American 
product  is  accepted  on  the  same  parity  as  the  European  in  foreign 
markets,  and  there  is  every  reason  to  believe  that  the  American 
pigment  can  be  delivered  as  cheaply  in  South  American  and  Cuban 
markets  as  the  white  lead  produced  in  any  country.  Spanish- 
speaking  countries  are  using  much  greater  quantities  of  paint  and 
(lomestic  manufacturers  of  white  lead  are  directing  more  attention 
to  South  America. 

The  advantage  that  the  American  manufacturer  has  in  the  near-by 
foreign  markets  does  not  apply  to  his  home  market  except  as  the 
latter  is  protected  by  tariff  duties.  The  chief  item  in  the  cost  of 
white  lead  is  the  cost  of  the  lead  metal  used  in  its  manufacture. 
The  normal  yield  of  white  lead  is  in  the  neighborhood  of  125  pounds 
for  each  100  pounds  of  lead  and  the  selling  price  of  white  lead  (dry) 
is  normally  a  trifle  less  than  1  cent  more  than  the  price  of  metallic 
lead.  With  the  exception  of  a  brief  interval  in  191.S-14,  metallic 
lead  had  been  more  expensive  in  the  United  States  than  in  Europe 
until  some  time  after  the  outbreak  of  the  war.  Mexican  lead, 
which  now  promises  to  be  the  cheapest  lead  in  the  world,  is  lai^ely 
refined  (in  bond)  in  this  country.  It  can  therefore  be  ohtamed 
more  cheaply  in  the  United  States  than  anywhere  else  in  the  world 
provided  it  does  not  have  to  pay  duty.  The  strerigth  of  the  Ameri- 
can export  trade  rests  upon  the  availabilitj-  of  this  cheap  supply  of 
raw  material,  which  can  be  corroded  in  bond  or  exported  with 
benefit  of  drawback. 

The  tariff  problem  in  connection  with  white  lead  is  lai^ely  that  of 

adjusting  a  duty  compensatory  for  the  duty  on  lead  metal.     The 

quantity  of  other  raw  materials  is  small  and  they  are  practically  as 

eoeap  in  this  country  as  anywhere  and  labor  chaises  are  a  relatively 

11  item. 

While  lead—Suimnary  table. 
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WkiU  lead—Summary  table — Continued. 


Calendar  year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 


Value 
C Imports  for 
consump- 
tion). 


138,919 

46,213 

46,494 

45,266 

40,213 

24,608 

8,050 

1,965 

158 


Amount  of 
duty. 


$17,151.30 

18,526.78 

17,292.63 

15,a>7.73 

10,053.25 

6, 152. 00 

2,012.50 

491.25 

39.55 


Value 

per  imit  of 

quantity 

(cents  per 

pound). 


5.66 
6.23 
6.76 
6.73 
6.73 

10.29 
9.09 
9.71 

51.13 


Equivalent 

ad  valorem 

rate. 


Per  cent. 
44.1 
40.0 
37.2 
33.2 
25.  (> 
25.0 
25.0 
25.0 
25.0 


» Included  in  "All  other"  prior  to  July  1,  19U. 

General  Information. 


2  Pounds. 


PAR.  56,  TARIFF   ACT   OF   1913. 

'^Lead  pigments:  Litharge,  orange  mineral,  red  lead,  white  leadj 
and  all  pigments  containing  lead,  dry  or  in  pulp,  and  ground  or 
mixed  witn  oil  or  water,  not  specially  provided  for  in  this  section, 
25  per  centum  ad  valorem.^^ 

Note. — This  survey  covers  white  lead  and  sublimed  white  lead.  The  other  lead 
compounds  referred  to  in  this  paragraph  are  discussed  in  a  survey  of  this  series 
under  the  title  ''Oxides  of  lead." 

DESCRIPnON. 

White  lead  (Bleiweiss^  ceruse,  Blanc  de  Plomb,  basic  carbonate 
white  lead,  corroded  white  lead,  Flake  white,  Krems  white,  etc.)  is 
an  artificial  white  pigment  consisting  of  a  mixture  of  carbonate  and 
hydroxide  of  lead.^  It  should  be  distinguished  from  sublimed  white 
lead,  which  is  a  basic  sulphate  of  lead  and  has  slightly  different 
physical  properties. 

Basic  carbonate  white  lead  is  the  oldest  of  all  the  white  pigments 
used  in  paints,  and  prior  to  the  middle  of  the  nineteenth  century 
was  practically  the  only  white  pigment  used.  It  is  still  the  most 
important  pigment — either  white  or  colored — and  is  in  great  favor 
with  the  practical  painter  because  it  can  be  easily  spread  and  has 
great  covering  power.  Its  durability,  however,  is  greatly  improved 
when  it  is  mixed  with  other  pi^ents.  Used  alone  white  lead  tends 
to  ''chalk''  or  dust  off,  due  to  its  drying  action  on  the  oil.  Another 
disadvantage  is  discoloration  when  exposed  to  the  action  of  atmos- 
pheres containing  sulphureted  hydrogen.  While  it  is  regarded  as  a 
poisonous  pigment,  wnite  lead  is  in  no  way  dangerous  except  to  the 
workman  in  factories  where  it  is  made  or  to  the  painter  who  applies 
it  without  proper  precautions.  On  a  painted  surface  it  has  no 
toxic  effect. 

1  The  formula  is  generally  given  as  2PbC0i.Pb(0H)f.  The  valuable  properties  depend  upon  the  con- 
tent of  lead  hydroxide,  Pb(0tl)i.  which  varies  slightly,  depending  upon  the  process  used  for  the  manu- 
facture of  the  white  lead.    The  limits  of  hydroxide  content  of  commercial  white  lead  are  15  and  30  per  cent.^ 
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White  lead  is  a  constituent  of  almost  all  mixed  paints.  In  addi- 
tion to  its  use  as  a  pigment  in  paints,  its  easy  solubility  makes  it 
also  useful  for  the  production  of  other  lead  compounds  and  salts. 

SUBSTITITES. 

It  was  formerly  believed  that  the  substitution  of  any  other  material 
for  white  lead  was  an  adulteration.  At  the  present  time,  however, 
it  is  generally  appreciated  that  the  best  results  are  to  be  obtained 
from  a  mixture  oi  two  or  more  pigments  in  a  paint  rather  than  by 
using  one  pigment  alone.  A  large  number  of  products  have  been 
heralded  as  substitutes  for  white  lead,  but  most  of  these  can  perhaps 
be  more  accurately  described  as  *' supplements,''  in  that,  when  mixed 
with  white  lead,  tney  result  in  a  paint  that  does  not  chalk  off,  is  more 
resistant  to  the  weather,  and  yields  a  surface  that  can  be  more  easily 
repainted.  The  most  important  white  pigments  other  than  white 
lead  are  zinc  oxide  and  lithopone  (also  a  zmc  compound).  Barium 
sulphate  in  some  form  is  almost  as  important  as  an  ingredient  of 
mixed  paints.  Sublimed  white  lead  is  a  little  more  in  the  nature  of 
a  true  substitute,  as  is  also  an  oxychloride  of  lead,  PbClj.PbO  or 
PbCl(OH).  The  former  is  an  important  pigment,  especially  in  the 
United  States,  but  the  latter  is  no  longer  manufactured. 

Less  important  substitutes  or  accessory  white  pigments  are:  Mag- 
nesium oxide,  zirconium  oxide,  silica,  asoestine,  tin  oxide,  titanium 
dioxide,  antimony  oxide,  bismuth  oxychloride,  barium  tungstate, 
and  calcium  tungstate. 

DOMESTIC   PRODUCTION. 

The  total  domestic  output  of  dry  white  lead  in  1914  was  279,269,860 
pounds,  of  which  three-fourths  was  consumed  in  the  establishments 
producing  it  and  marketed  in  paste  form  or  made  into  paint.  The 
total  production  in  1914  shows  a  gain  of  12.6  per  cent  as  compared 
with  1909  and  16.3  per  cent  as  compared  with  1904.^ 

Raw  materials. — rig  lead  is  the  raw  material  of  prime  importance 
in  the  manufacture  of  white  lead.  The  other  raw  materials  vary 
somewhat  with  the  process  of  manufacture,  but  always  include 
acetic  acid  and  generally  include  tan  bark. 

The  United  States  is  independent  as  regards  a  supply  of  lead,  and 
through  bonded  smelting  arrangements  and  drawoack  privileges 
domestic  consumers  can  draw  upon  the  large  Mexican  resources  for 
their  export  business  without  payment  of  duty.  Since  this  Mexican 
lead  is  generally  sold  in  Europe,  it  can  be  obtained  in  this  country 
cheaper  than  anywhere  else  in  the  world,  provided  the  articles  manu- 
factured from  it  are  exported.^ 

Acetic  acid  is  produced  on  a  large  scale  in  this  country  by  the 
decomposition  of  calcium  acetate.  The  acetate  is  almost  wholly 
derived  from  the  distillation  of  wood. 

^  Census  of  Manufactures,  1914,  Bureau  of  Census. 

'  That  this  is  an  important  feature  is  indicated  by  the  statistics  for  1915  (fiscal  year),  when  drawback 
^s  claimed  on  14,054,901  pounds  of  white  lead  containing  more  than  10,000,000  pounds  of  foreign  lead. 
The  duties  refunded  amounted  to  $57,836.15.  In  1913  and  1914  duties  were  refunded  on  over  60  per  cent 
of  the  lead  contained  in  the  white  lead  exported  in  those  years.  Smaller  amounts  are  also  fcund  in  miined 
paints  exx>orted. 

35284— 21— A-15 8 
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Spent  tan  bark,  which  is  used  especially  in  the  Dutch  process  (as 
source  of  carbon  dioxide),  is  the  bark  of  oak  trees  which  has  already 
been  used  in  the  tanning  industry.  It  is  in  ample  supply  in  the 
United  States. 

A  few  estabUshments  purchase  acetate  or  subacetate  of  lead  instead 
of  pig  lead  and  acetic  acid  or  vinegar.  Others  use  lead  oxides. 
These  slight  differences,  however,  do  not  alter  the  situation.  The 
domestic  manufacturer  is  quite  favorably  situated  as  regards  his 
supply  of  raw  materials,  especially  for  the  export  market,  for  which 
he  can  secure  his  lead  at  less  cost  than  any  foreign  manufacturer. 
In  the  home  market  the  higher  cost  of  his  metal  is  compensated  for 
by  the  duty  on  his  product. 

Process  of  manufacture? — ^The  processes  that  can  be  used  for  the 
manufacture  of  wlute  lead  are  many  and  varied.  Even  the  elemen- 
tary books  on  chemistry  discuss  from  four  to  five.  But  in  this  coun- 
try only  two  processes  need  be  considered. 

One  of  these  is  the  Dutch  process.  This  is  the  oldest  and  still  the 
most  largely  used  process  for  the  production  of  white  lead,  since  it 
results  in  a  better  product.  This  process,  however,  is  exceedingly 
slow.  Over  90  days  are  required.  Briefly  stated,  it  consists  in  the 
slow  corrosion  of  metallic  lead  by  means  of  acetic  acid  and  the  con- 
version of  the  material  into  hvdrated  carbonate  of  lead  (with  the 
regeneration  of  the  acetic  acid)  bj  means  of  carbon  dioxide  gas.  The 
lead  is  cast  into  ** buckles,"  which  expose  the  maximum  surface  to 
corrosion.  These  buckles  are  placed  in  clay  pots  containing  dilute 
acetic  acid  or  vinegar  and  the  pots  are  stacked  in  tiers  and  covered 
with  tan  bark.  The  carbon  dioxide  required  for  the  ultimate  con- 
version of  the  corroded  lead  is  generated  by  the  action  of  the  ferment- 
ing bark.  Extremely  little  labor  is  required  during  the  process  and 
even  making  up  of  the  tiers  and  tearing  them  down  do  not  require 
many  employees.^  The  buckles  are  not  always  corroded  completely, 
so  they  must  be  cleaned  in  revolving  drums  and  the  white  carbonate  is 
ground  and  floated  to  separate  impurities  before  it  is  dried  and 
packed  for  shipment  or  ground  in  oil  for  use  in  the  plant.  From  125  to 
129  pounds  of  white  lead  should  be  obtained  from  100  pounds  of 
metal. 

The  other  process  is  the  so-called  quick  process.  This  is  more 
strictly  a  general  term  applied  to  quite  a  group  of  processes  differing 
slightly  from  one  another  m  detail.     In  most  oi  these  processes  finely 

{)owdered  (atomized)  lead  is  used.  In  the  Carter  process  the  atomized 
ead  is  treated  with  acetic  acid  and  carbon  dioxide  in  revolving 
drums.  In  the  ''mild  process '*  the  finely  powdered  lead  is  suspended 
in  water.  Air  blown  into  this  suspension  aids  in  the  formation  of 
basic  hydroxide  of  lead,  which  is  later  converted  partially  to  basic 
carbonate  by  blowing  in  carbon  dioxide  gas  instead  of  air.  The  latter 
process  is  claimed  by  some  to  make  an  even  purer  pigment  than  the 
standard  Dutch  process.  On  the  other  hand,  there  are  those  that 
claim  that  the  Dutch  process  makes  the  only  thoroughly  satisfactory 
white  lead. 

When  proper  precautions  are  taken  there  is  no  danger  of  lead 
poisoning  among  employees  of  white-lead  works.     In   some  fac- 

1  The  details  of  the  various  manufacturing  processes  will  be  found  in  nearly  every  work  on  Industrial 
Chemistrv. 
>  This,  however,  is  a  tedious  operation. 
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tories  the  workmen  are  required  to  drink  water  that  contains  a  little 
potassium  iodide,  which  acts  as  a  preventive.  But  the  mosrt  care 
must  be  exercised  by  the  management  to  avoid  flying  dust  containing 
lead  and  which  can  be  breathed  by  the  workmen.  In  former  times 
great  misery  was  caused  in  white-lead  factories.  Charles  Dickens 
referred  to  such  an  example  and  expressed  the  hope,  which  now  has 
happily  been  fulfilled,  that  American  ingenuitv  would  overcome  the 
dangers  which  beset  tne  men.*  Nevertheless,  tne  manufacture  of  Ary 
white  lead  as  well  as  its  use  except  in  oil  has  been  forbidden  in  France 
since  1915-'     Stringent  regulations  are  in  force  in  other  countries. 

Organization, — ^According  to  Bureau  of  the  Census,  20  establish- 
ments were  engaged  in  the  manufacture  of  white  lead  in  1914.  Two 
of  these  consumed  all  of  their  own  product  in  their  own  works, 
whereas  the  remaining  18  marketed  all  or  part  of  their  product  in 
the  dry  form.  The  number  of  establishments  engaged  in  the  grind- 
ing of  white  lead  in  oil  and  marketing  it  in  paste  form  or  as  paint 
was   214   in   that  same   vear.     The  latter  establishments  include 

ft. 

practically  all  of  the  former,  as  nearly  all  the  manufacturers  of  dry 
white  lead  make  and  sell  white  lead  in  oil.  Most  of  these  manufac- 
turers are  large  concerns.  Smaller  concerns  buy  their  supplies  of 
white  lead  either  in  the  dry  form  and  grind  it  with  oil  or  purchase 
the  paste  and  simply  mix  the  other  ingredients  and  pigments  for 
the  preparation  of  finished  paint 

Referring  to  the  census  figures  of  production  it  will  be  noted 
that  the  total  output  of  dry  white  lead  for  sale  has  decreased  from 
123,070,000  pouncls  in  1899  to  71,643,812  pounds  in  1914.  On  the 
other  hand,  the  quantity  made  and  consumed  at  the  establishments 
where  it  was  produced  increased  very  largely  during  this  period.' 
These  figures  are  indicative  of  the  growing  tendency  toward  inte- 
gration m  the  paint  industry. 

The  Dutch  process,  because  of  the  large  amount  of  material  in 
)rocess  of  manufacture  (i.  e.,  due  to  the  slowness  of  the  process) 
calls  for  rather  large  working  capital. 

Localities  of  production, — Illinois,  New  York,  Pennsylvania,  Ohio, 
Missouri,  and  New  Jersey,  in  the  order  named,  were  the  leading 
producing  States  in  1914.* 

History. — Native  lead  carbonate  (cerussite)  was  used  by  the 
Romans  as  a  paint  pigment.  The  production  of  artificial  white  lead 
dates  back  at  least  to  1622,  when  references  were  made  to  the  Dutch 
process.^  It  is  probable  that  this  original  and  still  standard  process 
originated  in  Holland,  but  it  rapidly  spread  over  the  rest  of  Europe. 
Many  processes  have  been  developed  with  the  hope  of  making  a 
whiter  product  or  with  the  view  of  reducing  the  time  required. 
None  of  them,  however,  have  been  very  successful. 

The  domestic  manufacture  was  commenced  in  1804.  Prior  to  that 
date  the  United  States  had  imported  all  of  its  supply  of  white  lead, 
most  of  which  was  of  a  very  cheap  quality  and  highly  adulterated. 


I  «< 


A  Bright  Star  in  the  East "  (short  story).  This  reference  is  also  cited  by  Toch  (Chemistry  and  Ttch. 
nology  of  Paints,  Van  Nostrand,  1916). 

^  Rogers,  industrial  Chemistry,  p.  318:  Van  Nostrand,  1915. 

» 131,622,000  pounds  In  1899  and  207,626,0  }8  pounds  in  1914. 

*  Bureau  of  the  Census  figures.  The  Tnited  States  Geological  Survey  reports  for  the  same  year  show  that 
fi  total  production  of  159,474  tons  was  produced  by  four  tirras  in  Pennsylvania,  three  firms  In  Illinois,  two 
firms  each  in  California  and  New  York,  and  by  one  firm  each  in  Michigan,  Missouri,  Nebraska,  New 
Jersey,  and  Ohio.  It  further  states  that  the  two  New  York  plants  produce  more  than  all  the  other  plants 
put  together. 

^  Thorp:  Outlines  of  Industrial  Chemistry. 
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TABIFF  INFORMATION  SUBVETS. 


In  1830,  12  establishments  were  reported  as  making  white  lead. 
Eight  of  these  were  situated  east  of  the  Alleghenies.  The  produc- 
tion in  that  year  was  3,000  tons,  as  compared  with  369  tons  m  1810. 
and  15,000  tons  in  1860.  In  1870  the  domestic  output  was  35,000 
tons.  Another  great  increase  in  production  came  in  the  decade^ 
1880  to  1890.  The  production  in  the  former  year  was  50,000  tons; 
in  the  latter  76,000.^  Since  1900  the  industry  has  suffered  from  the 
competition  of  zinc  oxide  and  the  increased  use  of  barium  sulphate 
fillers.  In  spite  of  the  increased  consumption  of  paint,  the  produc- 
tions of  white  lead  (as  reported  by  the  census)  in  1904  and  1909 
are  less  than  the  production  in  1899.  But  in  1914  the  largest  output 
in  the  history  of  the  industry  was  reported,  although  me  ratio  of 
white  lead  to  the  total  paint  consumed  was  but  a  fraction  of  what 
it  was  in  1899. 

During  the  war  period  the  output  of  white  lead  suffered  in  common 
with  other  paint  pigments  from  the  cm-tailment  of  building  frame- 
dwellings.  The  extraordinary  prices  for  metallic  lead  and  linseed 
oil  resulting  in  higher  prices  for  the  product  were  another  factor  in^ 
the  reduction  of  output. 

Domestic  production  and  consumption, — The  production  of  white 
lead  has  exceeded  the  consmnption  in  the  United  States  for  many 
years.  In  1913  the  domestic  consumption  was  approximately 
135,000  short  tons,  of  which  less  than  one-quarter  of  1  per  cent  was 
imported.  Exports  of  domestic  product  in  the  same  year  amounted 
to  some  7,500  short  tons. 

Domestic  exports. — Statistics   of   exports  of  white  lead   are   not 

Sublished  separately  by  the  Department  of  Commerce  prior  to 
uly  1,  1912.  The  comparative  uniformity  of  the  domestic  produc- 
tion and  importations  for  some  time  before  and  for  a  short  time^ 
after  that  date  would  indicate  that  the  average  exports  prior  to  the^ 
outbreak  of  the  war  were  in  the  neighborhood  of  8,000  tons  annually, 
about  two-thirds  of  which  was  shipped  to  Great  Britain. 

Shortly  after  the  outbreak  of  tne  war  in  Europe  the  exports  of 
white  lead  increased  very  largely.  In  1916  over  12,000  tons  of  white 
lead  were  shipped  abroad  or  over  50  per  cent  more  than  the- 
prewar  average.  The  increase  came  largely  from  the  development  of 
trade  with  Latin  American  countries  which  had  formerly  been 
supplied  by  Great  Britain  and  other  European  countries,  expecially 
Germany.  Canada  also  demanded  more  of  this  pigment,  but  thV 
Canadian  trade,  which  had  formerly  been  almost  wholly  with  the 
mother  country,  has  never  been  large.  In  the  early  years  of  the- 
war  and  prior  to  the  entrance  of  the  United  States  mto  the  world 
conflict  the  exports  to  Great  Britain  increased,  but  in  the  latter  part 
of  1917  and  in  1918  the  difficulty  of  ocean  shipment  reduced  the^ 
exports  to  European  countries  and  white  lead  was  on  the  British 
list  of  prohibited  imports. 
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FOREIGN   PRODUCTION. 


White  lead  is  manufactured  in  practically  all  the  important 
European  countries,  including  Great  Britain,  Germanv,  France, 
Austria-Hungary,  Russia,  Italy,  Belgimn,  Holland,  and.  doubtless- 

1  These  statistics  are  from  W.  P.  Thompson.    One  Hundred  years  of  American  Commerce,  1805,  p.  43  &- 
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others.  A  large  factory  was  erected  in  Australia  in  1917.*  The 
<iuality  of  the  product  and  the  appearance  are  claimed  to  be  equal 
to  the  best  of  tne  English  white  lead  that  formerly  held  that  marfeet. 

No  production  data  of  foreign  countries  have  been  obtained.  On 
a  later  page,  however,  will  be  found  the  foreign  trade  statistics  of 
several  of  the  more  important  European  countries.  France  prohib- 
ited the  further  manufacture  of  white  lead  in  its  borders  in  1915. 
Factory  regulations  in  Great  Britain  have  been  quite  rigid.  In 
Germany,  also,  women  and  children  are  forbidden  as  employees. 
Workmen  must  be  provided  with  facilities  for  keeping  themselves 
scrupulously  clean  and  are  not  permitted  to  work  more  than  eight 
hours.  In  short,  the  labor  situation  with  respect  to  the  white  lead 
industry  is  somewhat  different  than  it  is  in  many  or  most  other 
lines  of  manufacture. 

There  is  a  lar^e  grinding  industry  in  Great  Britain.  It  will 
be  noted  that  the  prewar  imports  of  white  lead  were  in  the 
vicinity  of  300,000  hundredweight  annually.  The  exports  (most 
of  which  were  to  British  possessions)  averaged  approximately 
350,000  hundredweight.  The  value  of  the  exports,  nowever,  was 
nearly  50  per  cent  greater.  The  explanation  is  that  most  of  the 
imported  material  was  dry  and  was  ground  in  oil  in  British  estab- 
lishments and  then  packed  for  reshipment.  A  small  amount  of 
this  material  is  sent  oack  to  the  United  States  and  is  regularly 
quoted  in  the  New  York  market  at  a  higher  price  than  the  home 
product. 

IMPORTS. 

In  the  early  history  of  the  United  States  white  lead  was  imported 
in  comparatively  large  quantities.  But  it  is  a  ^eat  many  years 
since  imported  lead  nas  been  an  active  competitive  factor  in  the 
domestic  market.  Most  of  that  which  is  imported  is  of  English 
origin .2  The  declaration  values  are  very  slightly  lower  than 
the  price  of  American  white  lead  in  oil.  So  far  as  can  be  deter- 
mined, all  of  this  imported  material  is  groimd  in  oil  and  is  imported 
because  of  the  preference  of  consumers  for  special  qualities  rather 
than  because  it  is  cheap.  In  fact,  as  has  been  stated  above,  it  is 
more  expensive. 

Little  fluctuation  is  noted  in  the  quantity  or  value  of  the  white 
lead  imported  annually  between  1900  and  1914.^  The  quantity 
dropped  to  less  than  400,000  pounds  in  1901  and  rose  to  over  700,000 
pounds  in  1912.'*  In  general,  however,  this  period  shows  a  gradual 
increase  in  the  quantity  (imported)  from  about  500,000  pounds  at 
the  beginning  of  the  twentieth  century  to  around  650,000  pounds 
just  previous  to  the  tariff  change  of  1913 — a  auite  normal  increase 
in  the  consumption  of  a  specialized  article.  Following  the  reduction 
in  the  duty  there  was  no  increase  in  the  amount  of  imports,  and  as 
the  submarine  menace  developed  after  the  outbreak  oi  the  war  the 

1  Comm.  Kept.,  Jan.  12, 1918.  The  cost  of  land  and  buildings  is  fi:iyen  as  f  60,000  and  the  cost  of  plan  t 
an  1  machinery  was  £30,000  additional.  It  is  further  stated  that  this  is  not  the  first  attempt  to  proc  uce 
the  pi=;ment  in  Australia,  several  previous  projects  for  making  basic  carbonate  having  failed.  There  Is 
•an  establishment  at  Southwark,  -'  delaide,  ho>vever,  which  has  successfully  manufactured  basic  sulphate 
white  lead  for  several  years. 

*  But  see  above  as  regards  British  exports. 

'  The  references  under  this  topic  are  to  fiscal  years. 

^  In  spit6  of  rather  higher  values  per  unit  of  quantity. 
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imports  dropped  off  rapidly.^    In  1918  the  importation  was  only 
787  pounds. 

Revenue. — The  amount  of  duty  collected  annually  on  white  lead 
under  the  tariff  act  of  1913  has  been  comparatively  small.  The 
maximum  revenue  under  this  act  (expressed  in  terms  of  yearly  in- 
come) was  during  the  last  nine  months  of  the  fiscal  jear  1914,  when 
it  was  at  the  rate  of  SI  1, 700  annually.  This  maxunum,  however, 
was  less  than  the  minimum  receipts  of  any  previous  vear  (except 
1901)  for  more  than  20  years.  Even  the  low  auties  under  the  act  of 
1894  resulted  in  much  greater  revenue  on  imports  of  this  commodity 
because  of  the  enormously  increased  amount  imported  during  the 
period  that  that  «ct  was  in  force.  The  annual  revenue  under  the 
tariff  act  of  1909  ranged  from  slightly  less  than  $39^000  to  nearly 
$47,000. 

PRJCBS. 

White  lead  is  marketed  both  in  the  dry  form  and  as  paste.  The 
latter  is  quoted  as  "white  lead  in  oil/'  Standard  quotations  are  for 
deliveries  in  casks  containing  100  pounds  each.  Smaller  containers 
and  packages  are  in  common  use,  but  white  lead  in  even  50-pound 
containers  generally  brings  a  higher  price  than  in  the  larger  lots. 
Quotations  of  dry  white  lead  follow  the  major  movements  of  the  lead 
metal  market,  and  normally  range  from  J  to  1  cent  per  pound  higher 
than  the  price  of  the  metal  in  the  same  market  (New  York).  This 
differential,  however,  is  only  approximate  and  applies  only  to  yearly 
averages.  White  lead  quotations  are  much  more  stable  than  are 
those  of  the  metal  and  often  remain  unchanged  for  several  months, 
while  the  metal  market  may  fluctuate  considerably.  A  basic  expla- 
nation of  the  comparative  steadiness  of  the  white  lead  market  is  that 
the  process  of  manufacture  calls  for  the  carrying  of  such  large  stocks 
of  tne  metal — ^both  in  treatment  and  as  reserve — that  minor  flurries 
are  unnoticed.  But  the  question  of  actual  as  distinguished  from 
quoted  prices  also  arises.  The  quotations  (see  infra)  of  this  unit 
represent  only  the  trend  of  the  real  market.  It  is  quite  probable 
that  the  prices  quoted  for  the  prewar  period  are  not  widely  different 
from  those  that  governed  actual  transactions.  But  even  then  con- 
cessions were  made  and  during  the  war  period,  especially  during  the 
uncertain  lead  market  of  1916,  more  concessions  were  granted. 

Basic  carbonate  white  lead  in  oil  contains  about  8  pounds,  or  a 
trifle  more  than  1  gallon,  of  linseed  oil  to  each  100  pounds  of  paste.^ 
Its  price  is  therefore  dependent  partly  upon  the  cost  of  linseed  oil 
and  partly  upon  the  cost  of  dry  lead.  Fluctuations  in  the  price  of 
the  latter,  however,  practically  govern  the  market.'     Before  the  war 

1  This  fict  does  not  ne3e3sarUy  imply  that  unier  normal  conditions  the  reiuction  in  the  protection  on 
this  comma  1lty  (from  the  equivalent  of  36  to  40  per  cent  to  35  per  cent)  would  have  had  no  effect.  Just 
bafore  the  outbreak  of  the  European  war  the  price  of  lead  metal  and,  naturally,  of  commodities  made  from 
lea  1  was  abnormally  hl^h.  Whereas  for  more  than  10  years  lead  had  been  sold  in  London  at  a  price  1^ 
cents  lower  than  the  New  York  market,  the  m^tal  sold  cheaper  in  New  York  than  anywhere  else  in  the 
world  for  a  few  months  in  the  latter  part  of  1913  and  early  in  1914. 

2  An  average  of  at  least  5  gallons  more  oil  is  necessary  to  put  this  paste  in  condition  to  use  as  paint. 

3  The  margin  between  dry  lead  and  lead  in  oil  does  not  vary  greatly  except  for  extreme  fluctuations  in 
(^1  prices.  The  price  of  oil.  however,  fluctuates  to  such  an  extraordinary  degree  that  it  occasionally  becomes 
an  important  factor  in  spite  of  the  fact  that  it  constitutes  only  one-twelfth  of  the  weight  of  the  product. 
In  1909  the  price  of  oil  increased  from  65  cents  to  98  cents  per  gallon.  This  correspondoi  to  an  increase  of 
roughly  one-third  cent  in  the  cost  of  the  oil  contained  in  1  pound  of  white  lead  ground  in  oil.  The  price  of 
the  latter  was  Increased  only  one-fourth  cent  and  this  increase  was  partly  offset  oy  a  simultaneous  increase 
of  one-eighth  cent  in  the  price  of  dry  white  lead.  The  differential  net  ween  the  two  products  was  li  cents 
at  the  beginning  of  the  year  and  only  If  cents  at  the  end  of  the  year.  Again,  in  1914  linseed  oil  was  selling 
at  less  than  50  cents,  while  in  1918  it  sold  as  high  as  $1.90  (very  little  oil  at  this  price  was  used  in  the  paint 
industry).  The  corresponding  costs  of  oil  in  white  lead  paste  are  0.5  and  2  cents  per  pound.  The  differen- 
tials in  prices  of  the  commodity  as  compared  with  dry  lead  were  li  and  If  (approximately)  cents  for  the 
respective  years.    But  in  this  connection  the  facts  given  below  must  also  be  considered. 
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the  price  of  basic  carbonate  white  lead  in  oil  remained  practically 
fixed  at  1^  cents  higher  per  pound  than  the  nominal  price  of  dry 
white  lead;  rising  and  falling  with  the  latter.'  Dry  lead  rangea 
between  5  and  6  cents^  averaging  about  5J.  Domestic  white  lead 
in  oil  was  quoted  at  6^  to  7^  cents.'  During  the  war  period  and 
while  prices  were  advancing  the  differential  narrowed.  White  lead 
in  oil  did  not  respond  so  rapidly  to  the  increased  cost  of  the  metal 
and  sotd  throughout  1916  and  1917  at  only  about  1  cent  higher  per 
pound  than  the  dry  pigment,  which  more  than  kept  pace  with  the 
growing  cost  of  the  metal.* 

The  discounts  allowed  on  large  consignments  of  lead  in  oil  were 
quite  constant  at  one-fourth  cent  per  pound  for  many  vears.  This 
mar^n  was  accepted  as  reasonable  on  a  staple  of  this  class  and  was 
rarely  departed  from  even  on  the  largest  orders  until  list  prices  rose 
above  7  cents.  It  was  not  until  the  price  reached  12  cents  (in  April, 
1918)  that  corroders  adopted  a  system  of  charges  that  permitted  a 
more  liberal  profit  to  all  classes  of  dealers.  In  place  of  the  flat  reduc- 
tion for  large  orders  a  sliding  scale  of  discounts  was  arranged,  ranging 
from  10  per  cent  off  a  list  price  of  12  J  cents  on  lots  of  from  500  to 
2,000  pounds  to  10  and  6  per  cent  on  lots  of  over  30,000  pounds. 

Foreign  prices  have  not  been  investigated.  According  to  Mineral 
Indi^try  (1913),  the  London  and  New  York  markets  are  more  nearly 
on  a  parity  in  the  case  of  white  lead  than  in  any  other  lead  commodity. 
Whether  or  not  this  is  due  to  a  possible  superiority  of  the  English 
product  (which  always  sells  at  a  higher  price  in  the  New  York  market) 
18  not  stated.  However,  in  many  foreign  markets  American  white 
lead  is  accepted  on  a  parity  with  European  grades. 
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TARIFF  HISTORY. 

White  lead,  in  common  with  other  lead  commodities,  has  been 
dutiable  in  all  or  nearly  all  tariff  acts  of  the  United  States,  and  until 
the  present  act  (1913)  the  modem  tendency  has  been  toward  specific 
rather  than  ad  valorem  duties.  The  general  trend  of  each  succeeding 
act  since  1883  has  been  to  reduce  the  dutv  on  this  commodity.  The 
one  exception  was  the  act  of  1897,  which  increased  the  duty  of  all 
lead  commodities  to  levels  only  a  little  lower  than  they  were  before 
the  reductions  of  the  act  of  1894. 

As  stated  above,  the  reductions  of  most  of  the  tariff  acts  have 
had  little  effect  upon  the  amounts  imported  and  have  generally 
resulted  merely  in  a  more  or  less  reduced  revenue  to  the  Government. 


COMPETITIVE    CONDITIONS. 

The  manufacture  of  white  lead  hinges  directly  upon  the  lead 
industry.  A  reasonably  cheap  and  adequate  supply  of  this  essential 
raw  material  is  requisite  to  the  successful  conduct  of  any  corroding 

>  This  statement  refers  only  to  the  decade  immediately  preceding  the  outbreak  of  the  war.  The  differ- 
ential had  previously  been  somewhat  greater.  A  factor  that  has  tended  to  reduce  the  margin  (especially 
since  1900  to  1905)  has  been  the  competition  of  mixed  bases  containing  zinc  oxide  and/or  barytes  in  addition 
to  white  lead.  Dry  white  lead  is  purchased  almost  exclusively  for  the  preparation  of  these  mixed  paints 
which  actively  compete  with  those  made  from  pure  white  lead,  and  this  fact  tends  to  narrow  the  margin 
allowed  by  the  manufacturers  of  the  lead  pigment. 

2  Knglish  white  lead  in  oil  was  quite  steady  at  10}  cents  per  pound. 

3  Except  during  the  period  of  extraordinaVs^  high  prices  in  the  summer  of  1917.  The  average  price  of 
lead  metal  for  five  years  before  the  war  was  41  cents  per  pound  (New  York),  or  approximately  1  cent  lower 
than  the  quotation  for  dry  white  lead.  In  1916  the  quotation  of  dry  white  lead  was  increased  to  8f  cents, 
whereas  the  metal  averaged  about  7  cents.  In  1917  the  metal  advanced  to  over  11  cents  in  June  and  in  July 
the  price  of  dry  lead  jumped  to  l\\  cents,  with  the  metal  at  103.  But  when  the  metal  came  down  dry 
white  lead  remained  at  high  levels,  frequently  as  much  as  2  cents  more  than  the  metal  quotations. 


TARIFF  INFORMATION  SURVEYS. 

Under  existing  tariff  protection,  on  lead  metal  and  ore ' 
cotToders  have  some  advantage  in  the  domestic  market 
OQg  as  the  protection  on  their  product  compensates  for  the 
■  higher  coat  of  their  raw  material.  Except  for  a  compara- 
ort  interval  immediately  before  the  outbreak  of  the  Euro- 
■,  lead  has  been  more  expensive  in  the  United  States  than  in 
1  European  countries.  As  regards  minor  chemicals,  it  now 
obable  that  the  former  advant^e  enjoyed  by  German  and 
ropean  corroders  has  been  reduced.  The  labor  element  also 
important  in  the  case  of  white  lead  as  in  products  in  which 
is  not  so  largely  dependent  upon  the  cost  of  raw  material. 
ase  of  a  typical  graae  of  white  lead  which  contains  about 
;ent  of  metallic  lead,  the  coat  of  the  lead  metal  consti- 
i-thirds  of  the  selling  price  of  the  finished  (dry)  white  lead.' 
3-third  of  a  normal  price  of  about  6^  cents  per  pound 
he  war)  was  left  to  cover  the  cost  of  acetic  acid,  equipment, 
I,  and  other  chareea  (including  interest  on  atock  on  hand 
iveated  capital  and  profit). 

tculiar  situation  as  regards  export  trade  has  been  mentioned 
It  would  be  quite  possible  for  many  corroders  to  carry  on 
t  business  succeasfully  competing  with  foreign  manufacturers 
I  markets  and  yet  be  unable  to  compete  in  uie  United  States 
tariff  protection.  This  apparent  anomaly  is  due  to  the 
It  privilege  which  permits  the  return  of  99  per  cent  of  the 
imported  materials  used  in  the  manufacture  of  articles  sub- 
r  exported.  .  This  privilege  opens  a  lai^e  supply  of  cheap 
lead  which  can  be  obtained  more  cheaply  in  the  United 
an  elsewhere  provided  it  does  not  have  to  pay  the  full  duty 
ent  in  the  act  of  1913)  as  it  would  have  to  do  when  used  for 
.d  intended  for  domestic  consumption.  The  duty  on  white 
ecent  years,  however,  has  been  fully  compensatory  for  the 
ead  metal. 

)r,  formerly  much  more  important  than  it  is  at  the  present 
;he  availability  of  extremely  pure  "soft"  or  silver-free  lead 
rom  ores  found  in  quantity  only  in  the  Mississippi  Valley. 
de  from  such  ores  was  formerly  considered  much  superior 
ary  desilverized  lead  which  comes  from  leas  pure  ores. 
iuts  in  metallurgy,  however,  have  now  advanced  so  that  the 
ide  from  ordinary  ores  is  quite  as  desirable  for  corroding 
as  is  the  so-called  "soft"  lead.' 

SUBLIMED   WHrrB    LEAD. 

ead  aulphate  ("sublimed  white  lead"  or  "oxysulphate")  is 
phous  white  pigment  with  excellent  covering  and  hiding 
s.  It  is  very  fine  and  uniform  in  grain  and  has  a  somewhat 
esistance  to  discoloration  than  basic  carbonate  white  lead. 
newhat  cheaper  product  than  the  latter  as  it  is  manufactured 
>m  lead  ore,  whereas  the  basic  carbonate  is  made  almost 

-nent  is  based  upon  the  ossumptioD  that  the  normal  prices  of  white  le^  and  ollead  motal 
914  (iveraees,  5)  ftnd  4i  cents  pet  pound,  tispectlvelv.  In  which  case,  of  coiuse,  the  cost 
cod  to  make  too  pounds  of  dry  while  lead  Is  91  (percent)  X  *).041  -  13.4!,  or  S6  per  cent  ol 

,  few  ye'^c9  a  considerable  tonnaj^e  of  the  Mlssonri  soft  lead  has  been  desllreriaed  (refined) 

[0  psy  the  cost  of  the  opfration)  Is  that  it  makes  a  better  product  lor  corrodlDg,  aconcluaive 
e  Improvement'  In  lead  refining. 
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exclusively  from  lead  metal.  The  composition  is  approximately  75 
per  cent  lead  sulphate,  20  per  cent  of  lead  oxide,  and  5  per  cent  zinc 
oxide.  It  is  the  only  white  pigment  that  contains  any  appreciable 
amounts  of  lead  oxide  and  it  must  be  carefulljr  distinguished  from 
ordinary  lead  sulphate  which  is  a  comparatively  poor  pigment 
materifid.  It  somewhat  resembles  leaded  zinc  oxide  in  composition 
and  mode  of  manufacture.  The  properties,  like  those  of  otner  pig- 
ments made  direct  from  ore,  depend  upon  the  care  exercised  in  the 
manufacturing  process.  It  has  a  tenaency  to  spread  too  thm  in 
paint  and  must  oe  mixed  with  coarser  material  to  give  it  'Hooth." 

Basic  sulphate  white  lead  is  used  extensively  in  paints  and  in  the 
manufacture  of  oilcloth,  stained  paper,  and  rublber  goods.  The 
following  quotation  is  from  Toch:  ^ 

Among  100  reputable  paint  manufacturers  in  the  United  States,  65  used  sublimed 
white  lead.  About  8,000  tons  were  used  in  1905  *  *  *  it  is  very  likely,  judging 
from  its  qualities,  that  it  will  be  used  more  universally  and  in  larger  quantities  in  the 
future. 

The  raw  material  is  silver-free  galena  (lead  sulphide  ore)  from  the 
Missouri  fields.  It  is  ground  fine,  mixed  with  carbon,  and  heated  in 
a  furnace  similar  to  the  ore-hearth  commonly  used  in  the  production 
of  metallic  lead  from  these  same  ores.  The  furnace  products  are  (1) 
waste  slag,  (2)  sublimed  white  lead,  and  (3)  a  little  lead  metal.  The 
pigment  is  collected  in  bag  houses.  Blue  fume  or  '*  sublimed  blue 
lead*'  is  a  by-product  of  the  process.  This  material  has  a  peculiar 
bluish  gray  color  and  is  used  in  the  same  industries  as  the  major 
product.' 

The  Picher  Lead  Co.,  of  Joplin,  Mo.,  commenced  the  manufacture 
and  sale  of  this  product  in  1902.  It  registered  the  name  '^sublimed 
white  lead.'^  A  few  years  later,  the  St.  Louis  Smelting  &  Refining 
Co.  (National  Lead)  also  began  to  make  this  pigment  and  sold  it 
under  the  name  of  ''basic  lead  sulphate.'' 

Both  of  the  American  plants  are  very  similar  in  their  general 
arrangements  and  have  been  described  in  the  literature.*  According 
to  Buskett,  the  requisite  investment  for  a  plant  capable  of  treating 
40  tons  a  day  is  about  $100,000.  The  salable  products  should  be 
55,500  pounds  of  pig  lead  and  35,000  pounds  of  pigment.  Assuming 
an  average  price  of  4.5  cents  per  pound  for  the  former  and  5.5  cents 
per  pound  for  the  latter,  the  total  value  of  the  products  is  $3,522.50. 
The  daily  operating  expense  is  estimated  at  $2,625.55,  which  leaves 
a  daily  profit  (on  a  plant  of  this  size)  of  $896.95.  This  gross  profit, 
however,  includes  selling  costs,  interest,  amortization,  and  repairs. 

The  first  year's  production  of  the  Picher  Lead  Co.  (1902)  was  4,733 
short  tons  of  ''sublimed  white  lead,"  valued  at  $449,611.  In  1909 
the  combined  output  of  both  the  companies  making  lead  pigments 
direct  from  the  ore  was  as  follows: 


Short  tons. 

Value. 

Sublimed  white  lead 

9,915 
981 

$1,070,820 
101,043 

Sublimed  blue  lead 

Total 

10,896 

1.171.863 

1  Chemistry  and  Technology  of  Paints.    Van  Nostrand,  1916. 

2  Sublimed  blue  lead  consists  of  lead  sulphate  50  to  53  per  cent, lead  oxide  41  to  38  per  cent,  with  small 
proportions  of  lead  sulphide,  lead  sulphite,  zinc  oxide,  and  carbon. 

3  Especially  Buskett:  Min.  Eng.  World,  1911,  xxxv,  p.  57  and  Ibid,  1912,  xxxvi,  p.  393.    Also  Hofman, 
H.  O.:  Metallurgy  ol  Lead,  McGraw-Hill,  1918. 
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The  total  output  in  1910  was  9,951  short  tons,  valued  at  $1,002,010^ 
an  average  of  $100.69.  These  figures^  show  a  decrease  m  quantity 
and  also  a  decrease  of  $6.86  per  ton  in  the  value  as  compared  with 

1909.  These  data  are  the  last  published  figures.    The  outputs  since 

1910,  while  reported  annually  to  the  Geological  Survey,  are  included 
with  other  lead  pigments  made  direct  from  ore  (chiefly  leaded  zinc 
oxides)  in  published  statements  in  order  to  avoid  disclosing  individual 
returns.  In  general  it  may  be  said  that  the  present  productions  are 
considerably  m  excess  of  tne  above  figures. 

The  price  of  sublimed  white  lead  generally  rules  about  1  cent  per 
poimd  lower  than  that  of  basic  carbonate  wnite  lead.  So  far  as  re- 
ported, no  basic  sulphate  white  lead  is  either  imported  or  exported 
(except,  perhaps,  in  the  form  of  ready-mixed  paints).  If  imported, 
it  would  be  classified  with  ordinary  white  lead,  probably  without 
question. 

There  is  one  plant  for  making  this  pigment  in  England  (Bristol 
Sublimed  Lead  Co.)  and  one  in  Australia. 

WMte  lead — Production  in  United  States — States  and  cities, 

[From  Federal  census.] 


States  or  cities. 


California:  Oil  a. . . 
Illinois: 

Oil 

Dry  « 

Maryland:  Gila... 
Massachusetts: 

Gila 

Missouri:  Gil  c 

Dry  ft 

Michigan: 

Gila 

New  Jersey:  Gil  c. 

Dry  i> 

New  York: 

Gilo 

Dry  6 

Ohio: 

Dry  6 

Gila 

Pennsylvania: 
Gila 

Dry  6 

Indiana:  Gil  c 

All  other: 

Gila 

Dry  6 


1900 


Quantity. 


Pounds. 
12,987,067 

53,053,601 
13,682,032 


3,834,462 

40,755,680 

4,352,226 


Total: 
Gila.. 
Dry  6. 


3,713,557 
16,958,467 

62,973,138 
12,173,520 

11,808,277 
24,057,529 

32,401,207 
18,414,107 


12,791,239 
7,694,886 


246,567,570 
85,234,414 


Value. 


1806,690 

3,397,798 
688,317 


218,994 

2,410,387 

227,139 


253,308 
580,567 

3,765,227 
639,841 

603,098 
1,532,797 

1,995,179 
890,607 


854,022 
292,234 


1914 


Quantity. 


Pounds. 
11,635,830 

73,019,603 

16,783,007 

1,598,572 

2,914,735 


34,389,924 
2,317,266 


12,210,626 

63,805,600 
12,341,619 


29,011,408 

41,526,000 

10,295,241 

832,890 


32,223,945 


15,234,411 
3,921,803 


281,417,563 
71,643,812 


a  Production  of  white  lead  ground  in  oil,  in  paste  form. 

b  Production,  for  sale,  of  white  lead,  dry. 

c  Mineral  Resources.    IT.  S.  Geological  Survey. 

1  Mineral  Resources.    U.  S.  Geological  Survey. 


Value. 


$711,944 

5,000,591 
950,147 
133,229 

171,563 


2,180,674 
140,463 


668,300 

3,795,370 
631,642 


1,910,042 

2,470,052 

517,772 

53,369 


1,598,141 


18,141,444 
3,697,702 
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WhUelead-^Pnductionin  UhiUd  SUUei^-^fficial  icfurce. 

[From  FadflTftl  oensos.] 


Yfur. 

Quuitlty. 

Value. 

Yewr. 

Qottittty. 

Value. 

Dry 

Poundi. 
254,692,000 
119,012,000 

240,092,000 
229,622,000 

119,314,086 
6,127,960 

Ul,  070, 642 
11,789,982 

1909: 

Dry 

Ptmnds, 
247,971,503 
246,569,970 

279,269,860 
281,417,563 

1111,406.689 

Oil...;....::::::::: 

'    Oil. : 

15,234,539 

114,410,324 
18,141,444 

1904: 

Dry... 

1914: 

Dry 

Oil 

Oil 

[From  Mineral  Industry,  U.  8.  Oeologioal  Survey,  since  1910.] 


1900* 
1904  s 
1909  s 
1910. 
1911. 
1912. 


Fiscal  year. 


1907. 
1908. 
1909. 
1910. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Short  tons. 
96,408 
126,836 
181,643 
134,276 
132,612 
146,833 


19,910,742 
18, 896, 913 
12,652,638 
13,024,762 
17,393,241 
18,683,461 


1913. 

1914. 

1915. 

1916. 

1917. 

1918 

1919 


Short  tons. 
142,626 
159,474 
156, 101 
128,979 
115,200 
102,888 
139,090 


$18,112,219 
19,943,239 
19,393,691 
21,274,480 
22,529,831 
20,766,848 
26,425,022 


1  Values  of  dry  white  lead  estimated  on  amounts  sold. 
*  1904-1910  does  not  include  sub-limed  white  lead. 

WkUe  lead^-Tmports  for  ccmgumption — Revenue. 


Rates  of  duty. 


2{  cents  per  pound . 

do 

do 

do 

2)  cents  per  pound. 

do 

do 

do 

do 

25  per  cent 

do 


.do. 
-do. 
.do. 
.do. 


Quantity. 


Pound*. 
617,507 
513,099 
667,417 

32,505 
605,926 
659,915 
713,370 
676,558 
131,807 
520,597 
514,876 
153,474 

57,045 
787 

21,153 


alue. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

838,482 

$17,753 
14,751 

$0,062 

31,603 

.062 

37,493 

19,188 

.056 

1,649 

034 

.051 

39,154 

17,398 

.056 

38,878 

16,497 

.059 

46,919 

17,834 

.066 

46,380 

16,913 

.069 

9,069 

3,295 

.060 

35,106 

8,776 

.067 

35,743 

8,935 

.069 

11,970 

2,992 

.078 

5,654 

1,413 

.  099 

239 

59 

.304 

2,477 

619 

.117 

Actual  and 
computed 
ad  valorem 
rate. 


Per  cent. 
46.13 
46.67 
51.18 
56.67 
44.43 
42.44 
38.01 
36.47 
36.34 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 


White  lead — Domestic  exports. 

FISCAL  YEARS. 


Exported  to— 


Austria-Hungary 

Belgium 

France 

Germany 

Italy 

Netherlands 

United  Kingdom  ^ 

Canada 

Central  American  Stotes . 

Argentina 

All  other 


1913 


Quantity. 


Pounds. 
34,545 
1,106,961 


737,167 
298,109 
857,679 

11,009,896 

148,241 

488, 166 

16,500 

1,039,224 


Total. 


15,736,488 


Value. 


$2,072 
66,220 


44,230 

17,501 

50,917 

658,641 

7.807 

30,026 

990 

65,801 


944,205 


1914 


Quantity. 


Pounds. 

11,453 

1,402,903 

16,598 

1,279,909 

71,525 

936,054 

11,066,867 

96,986 

805,767 

100,679 

2,375,121 


16,845,154 


Value. 


$687 
84, 195 

1,283 
76,796 

4,291 

56, 150 

661,939 

4,973 
48,797 

5,945 
63, 149 


1,013,506 


1915 


Quantity. 


Pounds. 


89,496 

192,873 

72,794 


283,818 

14,799,864 

9,22.001 

595,562 

1,180,397 

2,263,375 


19,700,180 


Value. 


$4,699 

10,172 

4,368 


15,533 
782,739 
11,638 
39,466 
60,876 
141,155 


1,070,646 


o 

j':' 


•7 

t 


England  and  Scotland. 
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TTAite  lead-^Domestic  exports — Continued. 

FISCAL  YEARS— Continued. 


Exported  to— 

1916 

1017 

1018 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

A  n«if:ri«i-H|Tngary 

Pounds. 

- 

Pounda. 

Pounds. 

Bel^ritini ' 

Prance 

1,308,004 

S80,698 

635,531 

$62,262 

142,460 

$13,907. 

fiftrmany 

Italv 

5,500 

570 

KAthftrlands     , 

198,440 
11,514,101 

469,714 
1,044,618 
1,267,243 
6,250,291 

16,594 

081,805 

39,527 

96,123 

148,118 

699,716 

United  Kingdom » 

18,247,374 

369,882 

675,332 

2,737,658 

5,472,274 

1,093,872 

21,329 

46,252 

196,209 

406,431 

1,096,292 
513,360 
798,297 

3,132,663 
11,647,202 

181,921 

Canada 

47,636 

Central  American  States 

Arfi^entina 

92,610 
414,767 

All  other 

1,320,032 

Total 

29,107,440 

1,861,730 

21,388,938 

1,044,145 

18,235,783 

2,072,352 

I  England  and  Scotland. 
CALENDAR  YEARS. 


Exported  to— 


Belgium 

France........ 

England 

Scotland 

Argentina 

British  India. 
Australia.... 
New  Zealand. 
Philippines-. 
Another 


Total. 


1918 


Pounds. 


404,737 


2,459,694 
1,125,782 
2,755,346 
1,281,359 
1,286,625 


15,588,916 


Value. 


137,999 


301,775 
122,951 
307,669 
151,945 
146,799 


1,756,739 


1919 


Pounds. 


1,136,525 

3,620,235 

7,309,382 

3,358,555 

2,920,965 

460,676 

1,293,987 

704,435 

813,369 


Value. 


$111,970 

375,284 

742,257 

326,288 

398,022 

57,706 

135,756 

77,731 

97,330 


28,033,485 


3,037,292 


White  leady  priceSy  wholeaahy  New  Yorkj  spot,  in  cents  per  pouna. 

[From  Oil,  Paint,  and  Drug  Reporter.) 


Kinds  Or  grades. 


1912 
January.. 

April 

July 

October. . 

1913 
January.. 

April 

July 

October.. 

1914 
January.. 

April 

July 

October.. 

1915, 
January.. 

April 

July 

October.. 


Basic  carbonate. 


Amer- 
ican, 
dry. 


5S 
5i 


5i: 


5i 


5 
5 


Amer- 
ican, 
in  oil. 


7i 


7 

P 

7i 


ft 

ft; 

fti 


61 

ft! 


Eng- 
lish, 
in  oil. 


lOi 
lOi 
lOi 
lOi 


lOi 

m 

lOi 


lOJ 
lOi 
lOi 
lOJ 


lOi 
12 
12 
12 


Amer- 
ican, 

drjr, 
basic 

sul- 
phate. 


5-  6i 


Kinds  or  grades. 


1916. 
January... 

April 

July 

October... 

1917. 
January... 

April 

July 

October... 

1918. 
January . . . 

April 

July 

October... 

1910. 
January... 

April 

July 

October... 


Basic  carbonate. 


Amer- 
ican, 
dry. 


8f 
10 


0-10 
0-10 
9J-10J 
9J-10 


10-lOJ 
9-9? 
9  -  9| 
9-9i 


Amer- 
ican, 
in  oil. 


21 


LOI-11 
loi-11 


"i 


«13 
«13 
U3 


Eng- 
lish, 
in  oil. 


12 
12 
12 
12 


12 
12 
12i 
0) 


12 
12 


Amer- 
ican, 

dry, 
basic 
sul- 
phate. 


6 


12 


Si 


8i-9 
8i-9 
9-9i 
9-9} 


^  Nominal. 


100-pound  kegs  less  than  500  pounds. 
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White  lead,  prices  wholesale y  New  York,  vpot,  in  cents  per  pound — Continued. 


1920 

January 

April 

July 

October 


Basic. 


White  lead  in  oil. 


Carbonate, 

American, 

dry. 


9-9) 
lOi-11 
lOi-11 
lOi-11 


Sulphate. 


8|-9 
9i-10i 

10  -lot 

10-lOi 


Less  than 

500 
pounds. 


14.50 
15.50 
15.50 
15.50 


Car  lot  or 

over  500 
pounds. 


12.14 

12.98 
12.98 
12.98 


White  lead  (par.  56 ^  S5  per  cent) — Rates  of  duty. 


Act  of— 

Sched- 
ule. 

1883 

4 
67 

52 

55 
53 
56 

1890 

1894 

1897 

1909 

1913 

Tariff  classification  or  description. 


When  dry  or  in  pulp,  when  ground  or  mixed  in  oil 

White  lead  and  white  paint  containing  lead,  dry  or  in  pulp, 

or  ground  or  mixed  with  oil. 
White  lead,  and  white  paint  and  pigment  containing  lead 

dry  or  in  puip  or  ground  or  mixed  with  oil. 

Same  as  1894 

do 

White  lead  and  all  pigments  containing  lead,  dry  or  in 

pulp  and  ground  or  mixed  with  oil  or  water. 


Rates  of  dutv, 
specific  and 
ad  valorem. 


3  cents  per  pound' 
Do. 


1)  cents  per  poimd. 


Court  and  Treasury  Decisions. 

Decision  under  the  act  of  1894. 

Black  pigment  containing  lead  held  dutiable  as  a  pigment  con- 
taining lead  and  not  as  pigment  not  specifically  provided  for.  There 
being  a  doubt  whether  '* white '^  describes  and  limits  '* pigment/',  the 
doubt  is  resolved  in  favor  of  the  importer  (T.  D.  16819,  G.  H.  3338). 

Miscellaneous. 

White  lead  (from  official  publications  unless  otherwise  noted) —  Trade  of  principal  foreign 

countries, 

IMPORTS. 


Year. 

United  Kingdom. 

Germany. 

Austria, 

Quantity. 

Value. 

Quantity. 

Value. 

quantity. 

1909 

Huvdred- 
weight. 

Povvds. 

6,357,560 

6,115,780 

8,663,380 

5,958,920 

4,355,780 

$228,960 
220,080 
321,360 
266,640 
213,840 

Metric  tovs, 
57 

1910 

139 

1911 

108 

1912 

94 

1913 

32i,323 

282,642 

174,502 

,        160,209 

51,718 

£362,913 
337,591 
233,380 
314,079 
112,256 

113 

1914         

1915     

1916'* 

1917     

EXPORTS. 


1909 

23,383,040 
29,907,680 
32,915,300 
28,050,660 
27,285,280 

$787,440 
1,141,920 
1,234,800 
1,230,480 
1,372,800 

80 

1910 

510 

1911     

35 

1912 

82 

1913   

367,854 
384,982 
310,412 
262,250 
104,708 

£504,729 
534,770 
480, P52 
569,319 
259,821 

3? 

1914   

1915     

1916       

1917 

■}   '^ 


,-; 


o 
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LEAD    ACETATE,    LEAD    NITRATE,  AND   OTHER   LEAD   COMPOUNDS, 

N.  S«  P*  F* 

(Ptr.  67,  act  of  1013.] 

General  Infobmatiox. 

Lead,  acetate  of,  white,  and  nitrate  of,  1|  cents  per  pound;  acetate  of,  brown,  gray, 
or  yellow,  1  cent  per  pound;  all  other  lead  compounos  not  specially  provided  for  in 
this  section,  25  per  cent  ad  valorem. 


I '■ 


i 


;iV4-- 


u-t 


I  4  '.-1 


*-7 

■■  9 
»    1 


r  "* 


1 

i 


1  <_ 


Cf. 
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DESCRIPTION. 

Lead  enters  into  combination  with  most  of  the  mineral  and  organic 
acids  to  form  salts.  Some  77  of  these  compounds  are  listed  in  the 
chemical  dictionaries :  but  only  two — ^lead  acetate  and  lead  nitrate — 
are  of  any  considerable  commercial  importance.  These  two  salts 
are  the  only  common  compounds  of  lead  tnat  are  at  all  readily  soluble 
in  water,  and  one  or  the  other  is  generally  employed  when  a  solution 
containing  lead  is  required. 

Lead  acetate, — ^The  acetate  of  lead,  Pb(C3H30a)2.3H20,  often  called 
*' sugar  of  lead^'  because  of  its  sweetish  taste,  is  the  most  soluble  of 
the  common  salts  of  lead.  It  is  found  on  the  market  as  (1)  '*  white, " 
or  pure  acetate  of  lead,  and  (2)  '*  brown  ^'  (also  *'gray''  or  *' yellow '0> 
which  is  more  or  less  discolored  by  impurities.  Each  of  these  qualities 
is  obtainable  in  two  grades  which  diner  in  price  by  about  1  cent  per 
pound.  The  more  expensive  quality  of  white  acetate  is  known  as 
^' crystals^*;  the  corresponding  grade  of  brown  acetate  is  called 
*' granular. "  The  cheaper  quality  of  both  grades  is  sold  as  '*  broken, '' 
"broken  cakes. ' '  The  best  grade  of  white  crystals  contains  practically 
the  theoretical  content  of  lead  (54.7  per  cent). 

Lead  acetate  is  one  of  the  most  important  salts  of  lead.  It  is 
used  especially  in  the  manufacture  of  paints  and  varnishes,  in  the 

f reparation  oi  alum  mordants  for  dyeing  cloth,  and  in  hair  dyes, 
t  is  a  valuable  reagent  in  the  chemical  laboratory  and  is  used  to  a 
considerable  extent  in  medicine.^  The  basic  acetate,  Pb(C2H302)3. 
2PbO.H20  is  used  to  some  extent  for  weighting  silk.     The  latter  is 

Srepared  from  the  normal  acetate  which,  in  aqueous  solution,  will 
issolve  lead  oxide  guite  readily,  forming  basic  acetates  or  sub- 
acetates  which  contain  a  higher  ratio  of  lead  to  acetate  than  the 
normal  salt. 

Lead  nitrate, — The  nitrate  of  lead,  Pb(N03)2,  crystallizes  without 
water  and  contains,  when  pure,  52.9  per  cent  of  lead.  It  is  not 
quite  so  soluble  as  the  acetate  but  it  is  frequently  used  instead  of 
the  latter,  particularly  in  case  its  nitrate  content  can  be  utilized  in 
making  a  valuable  by-product,  since,  as  a  general  rule,  its  lead  con- 
tent is  less  costly  than  the  same  quantity  of  lead  in  the  form  of 
acetate.  The  nitrate  content  has  caused  this  compound  to  be  used 
to  some  extent  in  the  manufacture  of  matches*  The  main  consump- 
tion, however,  is  in  dyeing  and  calico  printing,  for  the  production 
of  mordants,  and  in  making  chrome  yellow  (lead  chromate  pig- 
ments). 

1  Generally  as  solution  or  paste  containing  the  subacetate  (Goulard  water.    Liquor  plumb!  subacetatis 
or  Acetum  Plumbum  or  Saturni)  for  tbe  treatment  of  skin  diseases  and,  internally,  as  an  astringent. 
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Other  lead  campaunds. — The  oxides  of  lead  and  pigments  contain- 
ing lead  have  been  described  in  other  surveys  of  this  series.  The 
lead  compounds  referred  to  in  para^aph  57  of  the  1913  act  consist 
wholly  of  lead  salts,  of  which  tnere  is  a  wide  variety,  and  lead  com- 

SDunds  for  use  as  chemical  reagents  and  other  special  purposes, 
descriptions  of  these  salts  will  be  found  in  any  standard  work  on 
chemistry,  and,  as  few  of  them  are  marketed  in  any  considerable 
quantity,  they  will  not  be  described  here.  The  list  of  varieties  im- 
ported in  1913-14,  w^hich  is  given  on  a  later  page  of  this  Survey  shows 
most  of  the  salts  that  are  oi  more  than  purely  theoretical  interest. 
Aside  from  chemical  reagents,  the  chief  consumption  of  these  salts 
is  in  paint  driers  and  for  the  manufacture  of  rubber. 

METHODS   OF   PRODUCTION. 

The  most  important  raw  material  for  the  manufacture  of  lead 
compounds  is,  of  course,  the  metal  itself.  In  fact  a  large  number 
of  the  consumers  of  lead  salts  purchase  only  the  metal  and  manu- 
facture the  required  salt  as  a  step  in  their  process — generally  pro- 
ducing the  acetate  or  nitrate  as  a  preliminary  operation  an^  con- 
verting it  to  the  desired  compound  by  treatment  with  the  requisite 
acids.  Other  manufacturers  purchase  litharge  or  massicot  (lead 
oxide,  PbO)  or  white  lead  residues  as  sources  of  the  metal.  The 
latter  are  acted  upon  much  more  rapidly  than  the  metal  itself  and 
the  production  of  the  salts  is  much  simplified. 

For  the  production  of  lead  acetate  direct  from  the  metal,  the  latter 
is  granulated,  feathered,  or  othervsase  prepared  so  as  to  expose  a  maxi- 
mum surface  and  then  treated  with  pure  acetic  acid  in  contact 
with  the  air.  Lead  vessels  are  generally  employed,  although  copper 
containers  having  a  piece  of  lead  soldered  to  them  in  order  to  pro- 
tect the  copper  (by  galvanic  action)  are  occasionally  used.^  The 
presence  of  an  ample  supply  of  air  assists  in  the  dissolving  action, 
which  is  conducted  intermittently,  the  metal  being  first  moistened 
with  the  acid,  then  allowed  to  stand  and  oxidize,  and  again  treated 
with  acid.  The  operation  is  repeated  again  and  again  until  the 
metal  is  in  solution.  The  latter  is  then  evaporated  (to  a  density  of 
1.5)  and  allowed  to  crystallize. 

Litharge  is  commonly  used  instead  of  the  metal.  It  requires  only 
to  be  treated  with  the  acid  as  it  dissolves  readily.  About  3  parts  of 
acetate  are  produced  from  2  parts  of  litharge  by  weight. 

In  the  production  of  **  brown  ^'  sugar  of  lead,  pyroligneous  acid 
(crude  acetic  acid  or  wood  vinegar)  is  used,  the  dark  colored  impuri- 
ties contaminating  the  product. 

Lead  nitrate  is  made  by  dissolving  litharge  in  hot  dilute  nitric 
acid,  concentrating  the  solution  and  separating  the  crystals. 

DOMESTIC   PRODUCTION. 

There  are  no  statistics  as  to  the  separate  productions  of  the  several 
lead  salts.  The  Federal  Census  reports  that  7,290,936  pounds  valued 
at  $474,430  were  produced  in  the  United  States  in  1914.  This 
amount,  however,  probably  does  not  include  a  large  part  of  the  pro- 
duction that  was  consumed  at  the  plants  in  which  it  was  made. 


1  Thorpe.    Dictionary  of  Applied  Chemistry. 
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FOBEION   PBODUC!TIOH, 


ae  production  of  lead  salts  in  foreign  countries  has  not  been  in- 
igated.  Germany,  before  the  war,  was  one  of  the  largest  pro- 
tra;  but  Great  Britain,  Belgium,  and  France  produced  consider- 
qu  an  titles. 


he  unports  of  lead  salts  in  recent  years  have  not  been  large  and,, 
3  the  outbreak  of  the  war  in  Europe,  have  been  almost  negligible, 
r  to  1910  the  quantities  of  these  salts,  especially  of  the  nitratp, 
)  much  greater  than  they  have  been  at  any  time  since  that  year, 
maximum  importation  since  1910,  as  shown  by  the  statistics, 
unted  to  242,624  pounds  valued  at  $21,785  in  the  fiscal  year  1914. 
.  was  the  first  year  for  which  the  figures  for  importations  of  lead 
I  other  than  the  acetate  and  nitrate  are  separately  recorded  and, 
I  the  above  figures  do  not  include  the  imports  of  these  miacella- 
13  salts  for  the  first  three  months  under  the  act  of  1909.  Since- 
imports  of  the  latter  salts  for  the  remaining  9  months  amounted 
early  one-half  of  the  total,  there  is  a  possibility  that  if  the  data 
previous  years  were  available  it  would  be  found  that  the  pro- 
sive  decline  in  the  quantities  of  acetate  and  nitrate  of  lead  was- 
Ueled  in  the  case  of  the  other  lead  salts.  The  maximum  shown 
914  was  due  to  the  inclusion  of  these  other  salts  in  the  statistics, 
le  countries  of  origin  of  these  articles  are  not  published  in  Com- 
56  and  Navigation.  But  a  report  compiled  by  Dr.  Pickrell  of  the 
artment  of  Commerce  gives  this  information  for  the  fiscal  year 
\.  The  data  pertaining  to  the  lead  salts  are  copied  on  page  ISO 
his  survey.  The  imports  of  lead  acetate  in  1914  were  derived 
iy  from  Great  Britain,  although  considerable  quantities  were 
)rted  from  Belgium,  Germany,  and  Austria  and  a  little  from 
Lce.  Great  Britain  (Scotland)  was  the  main  source  of  the  nitrate 
jrted  in  that  year;  only  2.6  per  cent  of  the  total  11,604  pounds- 
ad  nitrate  unported  for  consumption  in  1914  came  from  Germany, 
total  of  46  different  lead  compounds  within  the  classification  of 
graph  57  of  the  act  of  1913  were  imported  in  1914.  Referring  to 
table  on  page  15,  it  will  be  noted,  however,  that  only  13  were- 
>rted  in  amounts  greater  than  |100  in  value.  The  remamder  may 
onsidered  as  consisting  chiefly  of  reagents  for  use  in  chemical' 
ratoriea  and  derived  in  large  part  from  Germany,  The  most 
>rtant  importations  were  of  lead  salts  for  use  as  driers  in  the- 
ufacture  of  paint.  The  next  largest  importation  was  of  lead 
)sulphit6  which  is  used  in  rubber  manufacture.  The  latter  came- 
5y  from  Germany;  but  Belgium  supplied  a  considerable  quantity 
a  small  amount  came  from  England. 

le  imports  in  1918  consisted  wholly  of  compouuds  not  specially 
ided  for.  The  amount  was  only  4, ,510  pounds  valued  at  $242. 
■e  has  been  practically  no  acetate  reported  since  1915  and  only- 
it  1  ton  of  lead  nitrate  has  been  imported  since  the  outbreak 
le  European  war. 

i  reCereuoBS  under  this  topic  are  to  fiscal  years  ending  June  30. 
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PRICES. 

The  prices  of  lead  acetate  and  lead  nitrate  practically  doubled 
during  the  war  period.  Prior  to  1914,  the  prices  of  these  salts  had 
followed  closely  the  litharge  market;  but  during  the  war  period,  the 
increased  prices  of  acids  also  became  a  factor.  The  war-time  fluctua- 
tions of  litharge  and  the  various  lead  salts  are  shown  in  the  following 

table : 

War'time  prices  of  lead  salts, ^ 

[Cenfs  per  poand.] 


Articto. 


litharge 

Lead  acetate: 

Brown,  broken.. 

Brown,  gramilar 

White,  broken.. 

White,  crystals.. 
Lead  nitrate 


August, 
1914. 


7J-7i 
8i-9J 

8}-9 

9t-9i 
7i-8 


January, 
1915. 


5-5J 

8 


January, 
1916. 


6J 

lOJ-11 
12}-12| 

12M7i 
13H4 


January, 
1917. 


9J 

12f-12| 
12i 
13 

15i-16 


January, 
1918. 


15-151 

17  -17l 
Nomin^. 


January, 
1919. 


lOJ-llJ 

15|-16i 
1«!-17J 
16i-17 
17  -17J 
«15 


*  Quotations  firom  Oil,  Paint,  and  Drug  Reporter  except  as  otherwise  noted. 

*  Quotation  of  Drug  and  Chemical  Market. 

TARIFF   HISTORY. 

Specific  duties  were  placed  on  acetate  of  lead  and  nitrate  of  lead 
in  the  tariff  act  of  1883.  The  policy  of  specific  rates  has  been  fol- 
lowed in  subsequent  acts.  Gray  and  yellow  acetate  of  lead  were 
mentioned  in  the  act  of  1897,  being  classed  with  brown  acetate  which 
had  appeared  in  the  former  acts.  '^ Other  lead  compounds''  were 
mentioned  in  the  paragraph  of  the  1913  act  and  made  dutiable  at 
20  per  cent  ad  valorem  which  was  a  slight  reduction  from  the  duty  on 
these  compounds  under  the  act  of  1909,  which  provided  a  duty  of  25 
per  cent  on  all  chemical  compounds  not  specially  provided  for. 

The  duties  on  white  acetate,  brown  acetate,  and  nitrate  under  the 
act  of  1883  were  6,  4,  and  3  cents  per  pound,  respectively.  These 
rates  were  progressively  reduced  in  all  the  subsequent  acts  except 
that  of  1897,  which  increased  the  duties  of  the  act  of  1894  but  did  not 
provide  as  high  rates  as  the  act  of  1890. 

In  the  act  of  1913,  both  white  acetate  of  lead  and  nitrate  of  lead 
were  made  dutiable  at  the  same  rate,  1  i  cents  per  pound,  and  the  duty 
on  brown,  gray,  or  yellow  acetate  was  reduced  to  1  cent  per  pound. 
In  former  acts,  white  acetate  had  been  dutiable  at  a  higher  rate  than 
the  nitrate. 

A  study  of  the  imports  of  these  articles  since  1 893  shows  no  marked 
effects  of  the  successive  tariff  reductions  upon  the  quantities  imported 
with  the  exception  of  the  act  of  1894.  The  lower  duties  under  that 
tariff  were  accompanied  by  greatly  increased  importations,  especially 
of  white  acetate. 

TARIFF   CONSIDERATIONS. 

The  tariff  problem  relative  to  the  compounds  of  lead  included  in 
paragraph  57  of  the  act  of  1913  may  be  considered  as  a  minor  phase  of 
the  lead  situation.  Lead  metal  or  the  oxides  derived  from  it  consti- 
tutes the  chief  item  of  cost  in  most  of  these  products.  Domestic 
manufacturers  are  at  little  if  anv  disadvantage  as  regards  their 

35284— 21— A-15 9 
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supply  of  acetic  acid  (calcium  acetate)  or  nitric  acid.     The  manufac- 
turing process  is  not  complicated. 

Lead,  however,  and  practically  all  articles  made  from  lead  are 
dutiable  and  their  cost  under  normal  conditions  is  a  little  greater  in 
this  country  than  in  foreign  markets. 

Lead  acetate^  etc. — Production  in  United  States — "Official  source.^* 

[Figures  from  Federal  census.] 

No  data  foi  years  1899, 1904,  and  1909;  in  1914  (listed  as  "Lead  salts";  all  other,  except  arsenate),  the 
production  was  7,290,936  pounds,  valued  at  $474,430. 

Lead,  acetate  of,  white;  paragraph  57 ^  act  of  191S;  i}  cents  per  pound — Imports  for  con- 
sumption— Revenue, 


'I 


f 

■  I 


Fiscal  year. 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


3}  cents  per  pound. 

do 

do 

3  cents  per  pound. . 

do 

do 

do 

do 

1  \  cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pound9. 

3,176 

350 

140 

9,437 

2,476 

36,165 

21,599 

66 

110,870 

31,096 


220 


Value. 


S268 

51 

37 

526 

141 

1,880 

1,177 

15 

10,753 

1,809 


212 


Duty 
collected. 


$103 

11 

4 

283 

74 

1,084 

647 

1 

1,385 

388 


Value  per 

unit  of 
quantity. 


10.840 
.146 
.264 
.055 
.057 
.052 
.054 
.228 
.097 
.058 


.963 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
38.52 
22.33 
12.35 
53.85 
52.68 
57.71 
55.05 
13.20 
12.89 
21.49 


14.15 


■    (I 


\ 


Lead,  acetate  of,  brovm,  gray,  or  yellow;  paragraph  57,  act  of  1913;  1  cent  per  pound- 
Imports  for  consumption — Revenue. 


Fiscal  year. 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 


Rate  of  duty. 


2^  cents  per  pound. 

do 

do 

2  cents  i>er  pound. 

do 

do 

do 

1  cent  per  pound.. 

do 

do 


Quantity. 


Pounii. 
16,891 
11,719 


15,814 

15,624 

4,331 

42 

17,477 


124 
225 


Value. 


1940 
736 


766 
728 
251 
8 
957 


17 
97 


Duty 
collected. 


$380 
263 


316 
312 

86 


174 


1 
1 


Value  per 

unit  of 
quantity. 


$0,056 
.063 


.049 
.047 
.058 
.190 
.055 


.137 
.431 


Actual  and 

computed 

ad  valorem 

rate. 


Per  eefU. 
40.43 
35.82 


41.29 
42.89 
34.51 
10.50 
18.26 


7.29 
1.86 


1  From  Cuba,  1  cent  per  pound  less  20  per  cent. 
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Fiscal  yew. 

Ratcotdul;. 

Quontltf. 

Value. 

s 

eo&. 

Vilueper 

qSiitltJr. 

ACtnaland 

SSKS 

rale. 

aj  cents  pot  pound 

11 

ulaia 

3;ra3 

to.oto 

'.fM 

1 

""!?■,. 

JJCW118  per  pound 

ii^ef.r.r!!^ 

i."^' 

2S0 

27 

:a 

Fiscal  .veu. 

Rale  or  duty. 

Quantilj-.    , 

Vslue. 

■|;!S 
S 

quonlily. 

S£ 

m4 

aOpereenl 

Poandl. 
8S,S14 

i'JS 

.093 

.aia 

.133 

""« 

f 

^ 

20.00 

Lead,  aaUtU,  white,  tryitaU:  priea  (iBhoUiaU)  per  pound,  New  Yorl  tpot. 


[Froni  on,  Patnl,  and  Drug  Report! 


April.' 1.  isii" 
Mr  1.1912... 


Dec.  28,1914.. .. 
UBr.2g,igiS.... 
June  2S,  IMS..., 
Sept.  27,  1915... 


,  white,  broken:  prices  {viholuale)  per  pound,  New    York,  spot. 

[Datal  ran  Oil,  Fsiut,  and  Drug  Reporter.] 


sep^M.miv/^\v^v^\y^""'.'^'.'.'.'^'.'.'.  It 


]an.3. 191«... 
Apr.  3, 1918... 
Julv3,191«... 


\m 


January,  1919... 

April,  1919 

)uly,1919 

Ocl^baM919... 

jul'i-'iMo.:::::: 
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Ltad.  acelatr,  brown,  brotm;  pricea  {inhtittale)  per  pound,  Niw  York,  tpot. 
(DbIb  from  Oil,  Paint,  and  Dnig  Raporler.] 


Oti.  2, 1918... 


t.  IBIS.... 


HI 

I?l 

Jiilj.lBlS IM-IB 

OrtoW,  IBIS l.M-161 

lanuarv,  IS19 141-1(1 

April,  1919 lSI-13 

Julv,  1»1B 12HS 


i:ii-ll 


Lead,  nitralt;  prirn  (uholrMh),  cent*  per  pound,  New  Yori,  tpot. 
\Trom  on,  PsiDl.Bnd  Drug  Reporter.] 

I   Sept.  17,  IDli 


rf.  wu'.'. 

3,1914.. 
8,  1914... 


Jan.  a,  tnfl... 
,  Apt.  S,  Wlfl... 
Jul;  3, 1918.. . 


I   rrfoW,  1918 
j  AprMBlB-- 


..  1»(-16 
..  lSJ-16 
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Lead  acetate,  lead  nitrate,  etc. — Rates  of  duty. 


ite  of  lead,  brown 

steoflaad,  white 

«e  of  lead 

iteoUead,  white 

itown....^ *,'*:'!;;!!!!;:!;;;::;:;;::;;::::;;:;!;!!!!;"; 

l-ead:  Aoetateot,  white 

Brown,  tsray,  or  yellow 

Nitrateof. 

rad:  Acetate  ol,  white 

Brown,  Kioy,  or  yellow 

Nitrate  o( 

Lead:  AeeUteof,  white,  and  nitrateof 

Vcelaleof,  brown.  Era  ,  or  yellow 

Ill  other  lead  compotmds,  not  specially  provided  for  in  this 

I  NonlnBl.  'Lcadnitratf.C.  P. 


Rates  of  dulT, 
spflolfic  and 
ad  valorem. 


Si  Grata  per  pound. 
3)  cents  per  pound. 
3  cents  per  pound. 

2  cents  per  pound. 
I  cents  per  pound, 

1  eaits  per  pound. 

3  ctntspef  pound, 

2  cents  per  pound. 

2  cents  per  pound. 

3  cents  per  pound. 
2  cents  per  pound. 
24  cents  per  pound. 
1 1  cants  per  pound  - 
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Imports  of  lead  compounds  in  excess  of  f  100  in  value  in  fiscal  year  1913-1 4  > 
[Data  collected  by  Dr.  E.  R.  Pickrell.    Bliscellaneous  Series,  No.  82,  Department  of  Commerce.) 


Articles. 


Carlx)nate: 

Purified 

C.  P.  neutral 

fijrposulphite: 

Precipitated 

Pre  cipitated,  pure . 
Linoleate 


Manganese.resinate . 
"Nitrate 


Oleate,  conunercial 

Oxide: 

Chemically  pure 

Reagent 

Resinate: 

Fused I     61,107 


Precipitated 

Sulphide,  precipitated,  commercial. 

Thiocyanate  j  commercial 

Acetate: 

Brown,  gray,  or  yellow 


White 


Pounds. 

Value. 

1.331 

96 

1120 
21 

3,309 
57,333 
17,345 

80 
5,735 
1,863 

24,128 

1,999 

11,602 

784 

1,267 

104 

229 
458 

53 
421 

61, 107 

2,274 

56,650 
1,854 

4,799 
2T4 

2,926 

303 

18,301 

1,001 

111,653 

4 

10,847 

Per  cent  of  quantity  by  countries. 


Qermdpy ,  100  per  cent . 
Do. 

Do. 
Do. 
Crermany,  50  per  cent;   England,  50  per 

cent. 
England,  88.7  percent;  Germany,  10^  per 

eent. 
Scotland.  96.5  per  cent;  Germany,  2.6  per 

cent ;  •  England ,  0.9  per  cent . 
Germany,  100  per  cent. 

Do. 
Do. 

Belgium,  96.7  per  cent;  England,  3.3  per 

cent. 
Germany,  100  per  cent.      .. 
England,' 99.9  per  ^ent;  Germany,  0.1  per 

cent. 
Germany,  100  per  cent. 

Germanv,  38.8  per  cent;  Belgium ,  36.8  per 
cent;  England,  14.6  i>er  cent;  Scotland, 
9.8  per  cent. 

Ent»land,  37.2  per  ceilt;  'Belgium,  28.9  per 
cent;  Germany,  20.9  per  cent;  Austria- 
Hungary,  12.3  per  cent;  France,  0.7  per 
cent. 


Lead  compounds  imported  in  (juantities  less  than  $100  in  value:  Antimonate, 
tirsenate,  borate,  bromide,  chloride,  chromate,  dioxide,  ferrocyanide,  fluoride, 
hydroxide,  iodide,  lactate,  manganate,  ointment  (?),  oxalate,  peroxide,  phosphate, 
pulverized  (?),  resoleate,  sesquioxide,  silicate,  silico fluoride,  stearate,  subacetartrate, 
subacetate,  suboxide,  sulphate,  tannate,  tartrate,  telluride,  tetra  ethyl,  tungstate, 
and  vanadate. 

VARNISHES. 

[Par.  58,actoM913.] 
Summary  table. 


Year. 

Domestic 

production 

(calendar 

years). 

Imports  for 
consumption 

(fiscal  years). 

Domestic 

exports 

(fiscal 

years). 

Ratio    to    produc- 
tion. 

Imports. 

Exports. 

1910 

1131,262,535 

<65,522 
61,975 
65,679 
55,787 
64,066 
63,956 
70,073 
63,669 
28,597 
23,238 

4976,238 
1,050,290 
1,118,004 
1,267,860 
1,038,864 
682,352 
838,339 
1,104,698 
1,209,762 

Per  cent. 
0.21 

Per  cent. 
3.1 

1911 

1912 

1913 

1914 

83,214,949 

.19 

3.1 

1915          

1916 

1917 

1918        

1919 

U909. 
TOTAL  OF  ALL  VARNISHES  IMPORTED. 


Ye^r. 

Value 
(imports 
for  con- 
sumption). 

Amount 
of  duty. 

Equiva- 
lent ad 
valorem 
rate. 

Year. 

Value 
(imports 
for  con- 
sumption). 

Amount 
of  duty. 

Equiva- 
lent ad 
valorem 
rate. 

1910 

$65,522 
61,975 
65,679 
55,787 
64,066 

$27,053 

19,443 

20,209 

15,547 

9,320 

Per  cent. 
41.3 
31.4 
30.8 
27.9 
14.5 

1915 

$63,956 
70,073 
63,669 
28,597 
23,238 

$6,869 
7,240 
6,768 
4,048 
1,111 

Per  cent. 
10.7 

1911 

1916 

10.3 

1912 

1917 

10.6 

1913 

1918 

14.2 

1914 

1919 

4.8 

cr 
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General  Information. 


DESCRIPTION  AND   USES. 
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Act  of  1913:  ''58.  Varnishes,  including  so-called  gold  size  or  japan^ 
10  per  cent  ad  valorem:  Provided,  That  spirit  varnishes  containing 
less  than  10  per  cent  of  methyl  alcohol  of  tne  totdi  alcohol  contained 
therein;  shall  he  dutiable  at  $1.32  per  gallon  and  15  per  cent  ad 
valorem." 

A  varnish  may  be  defined  as  a  homogeneous  liquid,  which  when 
applied  in  a  thin  layer  over  a  surface  dries  either  by  the  evaporation 
of  the  volatile  solvent  or  by  the  combined  evaporation  of  the  solvent 
and  the. oxidation  of  the  oil  and  resins  to  a  more  or  less  impervious 
elastic  film.  Varnishes  according  to  this  definition  may  be  divided 
into  two  classes — (1)  spirit  vamisjies,  which  are  a  solution  of  a  resin 
or  other  suitable  material  in  a  volatile  solvent;  (2)  oil  or  oleo-resinous 
varnishes,  which  contain  a  resin,  a  drying  oil  (usually  linseed  or 
Chinese  nut),  a  thinner,  and  a  drier. 

1.  Spirit  varnishes:  Amber,  asphaltum,  caoutchouc,  pyroxylin 
(nitrocellulose),  dammar,  gutta  percha,  mastic,  rosin  (gloss  oil), 
sandarac,  and  shell  lac. 

2.  Oil  varnishes:  Antifouling,  asphaltum,  black  (from  coal  tar)^ 
caoutchouc,  copal,  dammar,  gold  size,  japan,  polychrome,  rosin, 
rosinate,  and  stearin . 

According  to  the  classification  above  pyroxylin  varnishes  are 
included  under  spirit  varnishes.  As  they  are  entirely  different  in 
chemical  composition  they  mi^ht  logically  constitute  a  third  class  of 
varnishes,  thus  limiting  spint  varnishes  to  those  consisting  of  a 
solution  of  a  resin  in  a  volatile  solvent. 

Of  the  diflFerent  classes  of  varnishes  the  oil  varnishes  constitute  the 
largest  and  most  important  group.  The  most  important  spirit 
varnish  is  ''shellac, ''  which  is  a  solution  of  shell  lac  resin  in  denatured 
or  wood  alcohol.  Other  spirit  varnishes  consist  of  mastic,  sandarac 
or  dammar  resins  dissolved  usually  in  spirits  of  turpentine  or  methyl 
and  amyl  alcohol. 

Varnishes  in  the  drying  of  which  heat  is  applied  in  a  closed  com- 
partment  so  as  to  expel  the  solvents  through  suitable  outlets  and 
then  fuse  the  residual  layer  of  resin  so  that  it  is  uniform  like  glass  are 
termed  ''japans,''  "baking-japans, "  or  "baking-varnishes."  Another 
class  of  japans  entirely  dmerent  from  the  above  are  "japan  driers," 
which  are  thin  liquids  consisting  of  linoleates  or  resinates  of  various 
metals  (lead  and  manganese)  usually  containing  an  oil,  often  some 
resinous  varnish,  and  a  solvent,  turpentine  or  more  often  benzine. 

Gold  size  is  a  varnish  used  in  preparing  surfaces  on  which  gold  leaf 
is  to  be  applied.  Lacquer  is  a  highly  transparent  varnish  used  to 
produce  a  thin  protective  film  on  metals  to  preserve  their  luster. 
Some  of  the  lacquers  are  finished  by  heating  and  others  by  merely 
drying  in  the  air.  The  term  is  used  somewhat  interchangeably  in 
the  trade  with  japans.  They  should  not  be  confused  with  Japanese 
lacquer,  which  is  a  natural  varnish  obtained  as  a  milky  juice  by 
wounding  a  tree — Rhus  Vernicif  era — indigenous  to  Japan.  It  is  used 
locally  and  does  not  enter  international  commerce  to  any  extent. 

Spar  varnishes  are  so  called  because  designed  to  be  used  for  var- 
nishing masts  and  spars  of  ships.     The  term  is  now  more  widely  used 
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to  include  varnishes  made  to  withstand  weather  conditions  and  water- 
proof varmshes.  These  varmshes  are  an  oil  varnish,  now  usually 
made  from  rosin  and  Chinese  nut  oil.  '^ Marine"  is  usually  a  cheaper 
^ade  of  spar  varnish.  *' Hard-oil  finish"  is  or  should  be  a  hard  dry- 
mg  and  rather  cheap  rosin  varnish  for  interior  house  finishing  and  is 
considerably  inferior  to  the  standard  mside  varnishes.  *' Coach"  is  a 
cheap  rosin  varnish  but  is  never  used  in  coach  painting  as  niight  be 
inferred.  "Gloss  oil"  is  a  solution  of  rosin  in  benzine  and  is  about 
the  poorest  varnish  made. 

In  varnish  nomemclature  the  unit  of  100  poimds  of  resin  is  the 
basis.  Varmshes  are  described  as  containing  so  many  gallons  of  oil 
to  this  100  pounds  of  resin,  weighed  before  melting.  Smce  from  10 
to  25  per  cent  of  the  resin  is  volatilized  in  the  varnish  kettle,  this  basis 
has  no  reference  to  the  composition  of  the  finished  product  as  mar- 
keted. Thus  a  20-gallon  kauri  is  a  varnish  made  from  100  pounds  of 
kauri  copal  and  20  gallons  of  linseed  oil  and  an  unstated  quantity 
(usually  30  gallons)  of  spirits  of  turpentine. 

Varnishes  are  also  classified  as  "long"  or  "short"  which  refers  to 
the  relative  proportion  of  oil  in  the  varnish.  Long  varnishes  contain 
more  oil  than  snort  ones.  This  is  a  variable  division,  but  generally  a 
varnish  containing  20  gallons  or  more  of  oil  is  "long^^  and  12  gallons 
or  less  is  "short.  The  most  important  short  varnishes  are  rubbing 
and  furniture  varnishes  and  of  the  long  the  spar  and  wearing  body  are 
the  most  important. 

DOMESTIC   PRODUCTION. 

Size  of  the  industry, — ^The  varnish  industry  of  the  United  States  is 
larger  than  that  of  any  other  country.  This  is  evidenced  by  the 
quantity  of  varnish  resins  exported  iTom  foreign  countries  to  the 
United  States  compared  with  the  quantities  going  to  other  countries. 
Nearly  50  per  cent  of  the  lac  from  India,  of  kauri  from  New  Zealand, 
and  01  copal  and  dammar  from  the  Dutch  East  Indies  and  the  Straits 
Settlements  reaches  the  United  States.  This  large  consumption  of 
gum  resins  used  for  varnish  making  indicates  that  the  Unuted  States 
possesses  an  industry  not  equaled  by  any  foreign  country. 

In  1914  there  were  215  establishments  engaged  primarily  in  the 
manufacture  of  varnishes  with  an  output  of  finished  products  valued 
at  $33,214,949.  The  capitalization  of  the  industry  in  1914  was 
$29,860,798.  The  total  number  of  persons  engaged  in  the  industry 
was  5,610. 

Raw  materials. — The  principal  materials  entering  into  the  manu- 
facture of  varnishes  are  resins  (shell-lac,  copals,  dammars,  kauri, 
rosin),  volatile  so  vents,  such  as  turpentine,  wood  alcohol  and  de- 
natured alcohol,  and  drying  oils,  principally  linseed  and  Chinese  nut 
oils.  Of  these  materials  the  resins  are  obtained  by  importation  from 
foreign  countries,  chiefly  India,  East  and  West  Africa,  Dutch  East 
Indies,  the  Straits  Settlements,  and  New  Zealand.  Chinese  nut  oil,  an 
important  ingredient  of  water-proof  varnishes,  is  obtained  from  China 
and  Japan.  The  other  materials  are  produced  from  domestic  sources 
in  sufficient  quantity  to  supply  the  requirements  of  the  industry. 

Recently  synthetic  resins  manufactured  from  coal-tar  distillates 
have  been  introduced  for  use  in  the  manufacture  of  varnishes.  It  is 
claimed  these  resins  are  cheaper  than  the  better  grades  of  resins 
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imported.    The  future  development  of  these  synthetic  resins  will 
reduce  the  dependence  of  the  varnish  industrj^  on  imported  resins.* 

Domestic  outpxit. — The  output  of  varnishes  in  1914  by  those  firms 
engaged  primarily  in  the  manufacture  of  varnishes  was  S33;214^949. 
In  addition  products  produced  by  firms  in  other  industries  Iw'ought 
the  total  up  to  $36,142,256  in  1914.  This  is  only  a  slight  gain  ovot 
the  1909  production.  Of  the  1914  output  over  60  per  cent  is  ac- 
counted lor  by  oleoresinous  (oil)  varnishes.  The  other  classes  in 
order  of  value  were  *' spirit  varnishes  not  turpwitine,"  "drying  • 
japans  and  dryers,"  damar  and  similar  turpentme  and  benzine,'* 
and  '^pyroxylin." 

The  State  of  New  York  produced  about  28  per  cent  of  the  total  in 
1914,  or  $9,500,000.  New  Jersey,  Illinois,  and  Ohio  were  next  in 
order  of  output  with  the  production  of  each  valued  at  approximately 
$5,000,000.  Pennsylvania  and  Massachusetts  each  proauced  vamisn 
valued  at  about  $1,500,000.  It  is  seen  that  about  50  per  cent  of  the 
varnish  is  produced  in  the  vicinity  of  New  York  City. 

The  domestic  production  supplies  more  than  99  per  cent  of  the 
demand  in  the  United  States  as  unports  in  1909  and  in  1914  were  only 
0.2  per  cent  of  the  domestic  output  (basis  of  value). 

Domestic  exports. — From  1910  to  1914,  inclusive,  the  exports  of 
varnish  were  valued  at  approximately  $1,000,000  annually.  The 
United  Kingdom  during  this  period  was  the  chief  consume  and  took 
about  25  per  cent  of  the  total  export.  The  other  principal  consuming 
countries  were  Germany,  Canada,  Mexico,  and  France.  During  1915 
and  1916  the  exports  decreased  slightly  and  in  1917  and  1918  they 
were  a  little  over  $1,000,000  in  value.  In  1918  the  principal  countries 
of  destination  of  the  exports  were  Canada,  Argentina,  and  Cuba  in 
the  order  given,  these  countries  taking  about  one-third  of  the 
total.  The  exports  of  varnish  are  diversified,  no  one  country  pre- 
dominating to  any  marked  extent. 

Exports  in  1909  and  1914  were  about  3  per  cent  of  the  domestic 
production  (basis  of  value). 

IMPORTS   INTO   THE   UNITED   STATES. 
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The  total  imports  of  all  varnishes  during  the  period  1910  to  1917 
have  been  fairly  uniform,  ranging  from  $55,787  in  1913  to  $70,073  in 
1916.  The  imports  decreased  to  $23,238  in  1919.  In  1914  imports 
amounted  to  only  0.2  per  cent  of  the  domestic  production  (based  on 
value).  Imports  have  been  chiefly  of  the  ^'all  other''  class  dutiable 
at  25  per  cent  and  10  per  cent  ad  valorem  under  the  acts  of  1909  and 
1913,  respectively,  llie  imports  of  spirit  varnish  and  gold  size  and 
japan  have  been  small  and  sporadic. 

The  revenue  collected  on  all  varnishes  has  been  smail.  From  1910 
to  1913  the  maximum  was  $27,053  in  1910.  From  1915  to  1919  the 
revenue  collected  ranged  from  $1,111  in  1919  to  $7,240  in  1916.  The 
equivalent  ad  valorem  on  all  varnishes  has  followed  closely  the  duty 
on  ^^all  other  varnishes,''  as  this  class  constitutes  the  bulk  of  imports. 

1  These  resins  introduced  by  the  Barrett  Co.,  of  New  York,  under  the  trade  name  of  "Cumar."    f  e© 
Jr.  of  Ind.  and  Eng.  Chem.,  June,  1920,  p.  547. 


;.)r;l 


^■-:i 


TARIFF  INFORMATION   SURVEYS. 


137 


TARIFF  HISTORY   AND   CONSIDERATIONS. 

Varnishes,  with  the  exception  of  gold  size  under  the  act  of  1883, 
have  been  dutiable.  The  duty  on  spirit  varnishes  has  uniformly 
been  higher  than  the  duty  on  other  varnishes.  In  the  act  of  1890 
the  phrase  ''varnishes,  including  so-called  gold  size  or  japan, ^'  was 
adopted  and  has  remained  unchanged  in  each  succeeding  tariff  act. 
The  duty  on  this  group  has  been  35  per  cent  under  the  acts  of  1890 
and  1897,  25  per  cent  under  the  acts  of  1894  and  1909,  and  10  per 
cent  under  the  act  of  1913:  The  duty  on  spirit  varnishes  under 
the  acts  of  1883  to  1897  was  $1.32  per  gallon  in  addition  to  the  duty 
on  varnishes,  with  the  exception  of  the  acts  of  1890  and  1894,  when 
this  additional  duty  applied  onlv  to  the  alcohol  contained  in  spirit 
varnishes.  In  the  act  of  1909  tne  duty  on  "spirit  varnish  contain- 
ing 5  per  cent  or  more  of  methyl  alconoF'  was  35  cents  per  gallon 
and  35  per  cent  ad  valorem,  while  on  spirit  varnish  containing  less 
than  5  per  cent  of  methyl  alcohol  the  duty  was  $1.32  per  gallon 
and  35  per  cent  ad  valorem.  The  act  of  1913  provided  tnat  a  duty 
of  $1.32  per  gallon  and  15  per  cent  ad  valorem  should  be  levied 
on  all  spirit  varnishes  contaming  less  than  10  per  cent  of  methyl 
alcohol  of  the  alcohol  contained  therein.  Spirit  varnishes  contain- 
ing more  than  this  quantity  of  methyl  alcohol  not  being  provided 
for  became  dutiable  at  the  rate  for  varnishes  (10  per  cent  ad  valorem). 

There  is  no  special  tariff  problem  connected  with  the  varnish 
industry  other  tnan  the  proper  division  between  spirit  varnishes 
made  from  grain  alcohol  ana  those  made  from  denatured  alcohol. 
The  former  must  pay  an  internal-revenue  tax  on  the  grain  alcohol 
used  while  denatured  alcohol  is  exempt  from  internal-revenue  tax. 
In  order  to  offset  this  internal-revenue  tax  on  grain  alcohol  a  higher 
rate  of  duty  has  been  levied  in  all  tariff  acts  on  varnishes  made  from 
^rain  alcohol.  At  the  present  time  the  difference  in  duty  is  5  per 
cent  ad  valorem  plus  $1.32  per  gallon,  and  the  division  between 
those  made  from  grain  alcohol  and  denatured  alcohol  is  placed  at 
10  per  cent  of  methyl  alcohol  of  the  total  alcohol  content. 

This  division  of  spirit  varnishes  at  the  time  of  the  passage  of  the 
net  of  1913  was  in  accordance  with  denaturing  formulee  then  in 
use  in  the  United  States.  Since  then  the  quantity  of  wood  alcohol 
(methanol)  to  be  added  to  100  gallons  of  grain  alcohol  (190  proof) 
has  been  reduced  from  10  gallons  to  5  gallons.  In  other  words  at 
the  present  time  denatured  alcohoP  for  spirit  varnish  manufacture 
contains  somewhat  less  than  5  per  cent  by  volume  of  wood  alcohol. 
The  present  division  between  spirit  varnishes  should  logically  be 
reduced  to  5  per  cent  of  wood  alcohol  to  correspond  to  the  present 
denaturing  formula. 

Since  the  passage  of  the  act  of  1913  the  internal-revenue  tax  on 
grain  alcohol  for  other  than  beverage  purposes  has  been  increased 
from  $1.10  to  $2.20  per  proof  gallon.^  This  corresponds  to  a  tax  of 
about  $4.20  per  gallon,  as  the  grain  alcohol  used  in  spirit  varnishes 
is  between  188  and  190  proof.  In  the  act  of  1913  spirit  varnishes 
made  from  grain  alcohol  are  assessed  a  duty  of  5  per  cent  plus  $1.32 
per  gallon  more  than  those  made  from  denatured  alcohol.     As  the 


'  See  f  rmiila  No.  1,  Regulations  No.  61,  U.  S,  Internal  Revenre. 

*  Revenue  act  of  t  ct.  3,  W17.    A  proof  gallon  or  100  proof  ivS  alcohol  containing  50  per  cent  of  absolute 
•ethyl  alcohrl. 
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temal-revenue  tax  on  f^'ain  alcohol  has  been  doubled  since  the 
issajge  of  the  act  of  1913,  it  ia  evident  that  the  duty  on  this  class- 
spirit  Tarnishes  should  be  adjusted  so  as  to  compensate  for  this 
crease. 

StatUtiet  oftht  vamiih  iTuhatry. 

[  Kram  Cengiu  ol  If nnuractures,  Depirtment  of  Comnie«e.| 


1914 

.902 

1904 

1892 

215 
tW,m.3K 
133,214,949 

17,801,438 
118,782,399 

2,»S4.172 
13,080.425 

3,297,371 
12.865,256 

862.671 
31,308,798 

4:3:8! 

M,  148,817 

318. 967, 305 
130,317,417 

.l!:5S 

1,273,411 
31,502,398 

3.ti>3,99i 
12,839,534 

1,886,641 
12,356,892 

6, ess, 706 
13,185,589 

2.983.285 
12.079,927 
32,254,697 

190 
113,510,491 
123.561,899 

17,323,719 

115,704.237 

32; 199;  lis 

181 

!!!:KS 

'i^sr'™^"^ 

114,530. 15» 

'f^^!^:. 

1555;  939 

4,357,5«5 
13,349,000 

171  12* 

^.ip.nd  dryer.. 

1,564,370 

to^jlapansandtacquer: 

VamiAei  and  japttju— Production  in  Vniud  Stattt— Statu. 

(FTMn  "Federal  CeniuB.") 


State. 

1909 

1914 

State. 

1       1909 

1914 

17,639,299 
5  009  891 
4,495,602 
3  842  164 
i;  814;  551 

10,4-^,463 
5,233,475 
5M5  680 
4502503 
1797  621 

11  543  958 

All  other 

Total 

5,133, 34» 

....'31,282,535 

Fiscal  year. 

Kate  or  duty. 

Quimllty. 

Velue. 

.£?„. 

Value  per 
quantity. 

computed 

, 

1152    per    gallon 
and  35  per  cent 
ad  lalorem. 

QaUmvi. 
5,340 

S 

22S 

16,103 

'903 
2,l|a 

1,939 

4| 

19,185 
1,147 

727 

:35 

:s8 

sioo 

Ptttrat. 

\\ 

'ii.M    per  'Kailrai' 
^v  1  ^""' 

70.41 

>  Prior  to  Oct.  3. 1913,  undor  the  act  of  1009,  "contEiinii^  Ibe 
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Spirit  vamish,  containing  10  per  cent  or  more  of  methyl  alcohol — Imports  for  consump- 
tion— Revenue,^ 


Fiscal  year. 


1910. 


1911.. 
1912.. 
1913.. 
1914  V 
1914*. 


19T5. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


35  cents  per  gallon 
and  35  per  cent 
ad  valorem. 

....do 

....do 

....do 

....do 

per   cent    ad 
v^orem. 
do 


10 


.do. 
.do. 
.do. 
.do. 


Quantity. 


OaUofU. 
4,919 

6,889 

5,002 

776 

309 

9,374 

268 
1,173 
2,543 

417 
1 


Value. 


$.5,900 


8,039 
15,924 

1,894 

961 

21,012 

686 

6,021 

11,395 

2,163 

3 


Duty 
collected. 


13,786 


5,225 

7,324 

935 

444 

2,101 

68 

602 

1,139 

216 


Value  per 

unit  of 
quantity. 


SI.  20 


1.18 
3.18 
2.44 
3.10 
2.24 

2.56 
5.13 
4.48 
5.19 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
64.18 


&'>.00 
45.99 
49.34 
46.28 
10.00 


10.00 
10.00 
10.00 
10.00 


1  Prior  to  Oct.  3, 1913,  under  the  act  of  1909,  "containing  5  per  cent  or  more  of  methyl  alcohol. 

«  From  July  to  Oct.  3, 1913. 

s  From  Oct.  4, 1913,  to  June  30, 1914. 

Gold  size  or  japan — Imports  for  consumption — Revenu£.^ 


Fiscal  year. 


1914  «. 


1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


10  per  cent  ad  va- 
lorem. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Oallons. 
(») 

») 

I] 

2,005 


Value. 


$8,705 

10,228 

423 

2,504 

1,217 

8,192 


Duty 
collected. 


$870 

1,022 

42 

250 

121 

819 


Value  per 

unit  of 
quantity. 


$4.08 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 


1  Included  in  all  other  varnishes  prior  to  Oct.  3, 1913. 
«  From  Oct.  4, 1913,  to  June  30, 1914. 
»  Not  given  priw  to  1919. 

All  other  varnishes — Imports  for  consumption — Revenue. 


.•4 


i:' 


r. 


Fiscal  year. 


19101. 
1910  a. 


1911.. 
1912.. 
1913. . 
19143. 
1914  4. 


1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


35  per  cent  ad  va 

lorem. 
25  per  cent  ad  va 
lorem. 

do 

do 

do 

do 

10  per  cent  ad  va- 
lorem. 

....do 

do 

....do 

....do 

....do 


Quantity. 


Oallons. 
3,599 

24,080 

28,641 

24,312 

25,092 

5,947 

9,940 

27,943 
25,542 
20,366 
10,923 
4,256 


Value. 


1  From  July  to  Aug.  5, 1909. 

«  From  Aug.  6, 1909,  to  June  30, 1910. 


$7,028 

46,491 

52,284 
48,852 
51,710 
11,881 
19, 151 

51,791 
62,776 
47,740 
24,347 
14,370 


Duty 
collected. 


$2,460 

11,622 

13,071 

12,213 

12,927 

2,970 

1,915 

5,179 
6,277 
4,774 
2,434 
144 


Value  per 

imit  of 
quantity. 


$1.95 

1.93 

1.83 
2.01 
2.06 
2.00 
1.93 

1.85 
2.46 
2.34 
2.23 
3.38 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
35 

25 

25 
25 
25 
25 
10 

10 
10 
10 

m 

10 


8  From  July  1  to  Oct.  3, 1913. 

<  From  Oct.  4, 1913,  to  June  30, 1914. 


F 


TABIFF   INFOEMATION  SURVKYS. 


Ejtportedto- 

1910 

1911 

1911 

OaUoiU. 

v^-. 

Oallona.    |      Value. 

GalloQi. 

Value. 

e,S42 

■as 

1 

as 

ss 

13,433 

,S 

17,725 
2?;  082 

11 

124,  «7 
10,752 

ie«oe 
e>3 

0,973 

1 

43)363 

22;  933 

15^221 
27,514 

'         117  0,2 

32;i39  1         I3>S  i         27;ei7 
82.1B6  1         77,619  1         46,889 
l30,aCO  1        116,270          149,646 
29.404           28,WS           28,077 
9,479           IS,2I9             9,932 
4,906               6,411  1           15,689 
7;  157             6  353,         10  516 
349,086         342,787  i       857,783 
32,724           37,«5           25,739 

?,S'<  asi  ss 

61,378'         41,986;         51,141 
30,548           31,271  .         28,958 
IS  145           21  494  i         24  576 
11,282            11,635           26,321 

as^sw  1       jilBifi  1       57)577 

9,822'           13,043  1           15,996 

Total 

1,017,284  1       976,238 

1,074,264       1,060,290;    1,114,413  1      1,118,001 

.     ~ 

.913 

1914 

.915 

OslloQs. 

Val™. 
»1B,S59 

■|i 

13  225 
266;  818 

«g[605 

ss 

81,809 
7S:902 

(lallot* 

Val». 

Oaiioiu. 

Valus. 

■    H 

17,24J> 
37,071 
58,709 

m;«02 
11 

38;s.w 

ill 

19,986 

13.W7 

13)228 
333,388 

as 

118,944 

li 

3S)208 

2s)ooa 

11 

"■a 

43,748;           4-^,810 

14)912  ;          22)2.W 
16)304  1         19)897 

11 

l,279,7n 

1,207,860 

1,068.501  j    1,088,881 

731,804 

' 

Eiportod  to- 

1 

19,8 

o-.„. 

Value.     1    QbIIdiu. 

Value. 

GaiiouB. 

44,789 
15)70. 

Value. 

ill 

i;i 

8fl,7,W 
33,320 

li 

38,309 
8,032 
33,613 
29:365 

17;071 

121, 2M!         62,M7 
46,052  1         fli,720 
19,115             8,915 
8  978  1                to 
20,0(«1  ;           9,819 

MiflOT  i         75;7B5 
73,916             34,212 

07)511 
14,  OH 

18,378 

3S)38S 

m)902 
82,738 

11 

5,903 

64-^ 
8;2til 
33,265 

13;  775 
15,940 

48,366 
14,802 
85,090 

lfl;906 

816,392 

1,101,898 

738.  B49 
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VamisheM — Rates  of  duty. 


Act  of— 

Far. 
119 

711 
56 

44 

53 

51 

51 

58 

TarilT  classification  or  description. 

Rates     of     duty, 
specific   and   ad 
ad  valorem. 

is^^a 

Varnishes  of  all  kinds 

40  per  cent  ad  valo- 

And on  spirit  varnishes 

rem. 
$1 .3?  additional  per 

I'-sS.'? 

Gold  size 

gallon. 
Free. 

Iv^KI 

Vamisbes.  InoItuUnz  sO'Called  cold  siio  or  Japan 

35  jyer  cent  ad  volo' 

And  on  spirit  vamishw  for  th^  aloohol  contained  therein 

rem. 
11.32    per    gallon 

additional. 
2.5  per  cent  ad  valo- 

1X94 

Varnishes,  iuclndine  so-called  cold  size  or  japan 

And  on  spirit  varnishes  for  the  alcohol  contained  therein 

rem. 

$1.32  per  gallon 
additional. 

35  per  cent  ad  valo- 
rem. 

^1 .32     per    sallon 

1S97 

Varnishes,  including  so-called  gold  sire  or  japan 

Spirit  vamisbes 

1909 

Varnishes.  indndinE  so-called  sold  site  or  iapftn 

and  35  per  cent 

ad  valorem. 
25  per  cent  ad  valo* 

rem. 
35  cents  per  gallon 

and  35  per  cent 

ad  valorem. 
$1.32  per  gallon  and 

35   per   cent   ad 

valorem. 
10  per  cent  ad  valo- 
rem. 
?1. 32  per  gallon  and 

15    per   cent  ad 

valorem. 

1909 
1913 

♦    *    *    spirit  varnish  containing  5  iM?r  centum  or  more  of 
methyl  alcohol. 

Spirit  varnish  containing  less  than  5  per  centum  of  methyl  alcohol. . 
Varnishes,  includins  so-called  sole  size  or  Japan 

Provided,  That  spirit  varnishes  containing  less  than   10  per 
centum  of  methyl  alcohol  of  the  total  alcohol  contained  therein 
shall  be  diiitable  at . 

Court  and  Treasury  Decisions. 

The  word  '' spirit ^^  as  used  in  paragraph  56  of  the  act  of  1890  was 
interpreted  to  embrace  ^'all  inflammable  liquors  obtained  bv  distil- 
lation, and  especially  alcohol/'     (G.  A.  688,  T.  D.  11405.) 

Enamel  paint  consisting  of  a  white  paint  containing  zinc  but  not 
containing  lead  and  ground  in  linseed  oil^  varnish  being  added  to 
give  a  gloss  but  without  affecting  the  character  of  the  mixture  as 
a  paint,  was  held  more  specifically  enumerated  in  the  provision  in 
paragraph  57  of  the  act  of  1897  for  ''white  paint  or  pigment  contain- 
ing zinc,  but  not  containing  lead''  than  under  the  provision  in 
paragraph  53  for  ''varnishes"  or  the  provision  in  paragraph  58  for 
'all  paints  *  *  *  whether  crude  or  dry  or  mixed,  or  ground  with 
water  or  oil  or  with  solutions  other  than  oil,  not  otherwise  specially 
provided  for."  (Pomeroy  v.  United  States ,  126  Fed.,  583;  United 
States  Y.  Bird,  167  Fed,/319,) 

Roller  varnish, — ^A  physical  solution  of  gelatin  with  acetic  acid, 
water,  and  coloring  matter,  the  gelatin  being  the  component  material 
of  chief  value  and  still  possessing  its  natural  inherent  qualities, 
known  as  "Red  Top  roller  varnish"  or  "roller  varnish,"  used  to 
dress  the  surfaces  of  leather  rollers  in  woolen  mills,  is  not  a  varnish 
within  paragraph  58  of  the  act  of  1913 -nor  a  nonenumerated  manu- 
facture under  paragraph  385,  but  dutiable  as  a  manufacture  of 
gelatin  under  paragraph  34.  (United  States  v.  Vandegrifty  9  Ct. 
Cust.  Applfe.,  30;  T.  D:  37874,  of  1918.) 

No  duty  for  the  alcohol  is  levied  in  the  1913  act  upon  spirit  var- 
nishes containing  10  per  cent  or  more  of  methyl  alcohol  of  the  total 
alcohol  contained  therein.     Importations  containing  slightly  more 


li 
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lan  10  per  cent  of  methyl  alcohol  of  the  total  alcohol  would  accord- 
igly  be  dutiable  at  10  per  cent  ad  valorem  nnly,  whereas  importa- 
ons  containing  slightly  less  than  10  per  cent  of  methyl  alconol  of 
\\0  total  alcohol  would  be  dutiable  at  $1.32  per  gallon  and  15  per 
snt  ad  valorem.  Another  matter  for  consideration  is  whether  the 
lecific  rate  of  $1.32  per  gallon  is  sufficiently  compensatory  in  view 
r  the  increased  tax  on  distilled  spirits. 
In  holding  a  solution  of  gum  shellac  or  lac  and  methylated  spirits, 
1  the  proportion  of  about  80  per  cent  of  the  latter  and  20  per  cent 
t  the  former,  and  known  commercially  as  spirit  varnish,  not  to  be 
\empt  from  duty  as  lac  spirits  under  paragraph  547  of  the  act  of 
890,  the  Board  of  General  Appraisers  said:  (G.  A.  1504,  T.  D. 
2953.) 

Lac  Bpirits  appeared  for  the  first  time  in  the  Eree  list  of  our  tariS  in  juxtapoeition 
ith  l&c  dye  in  the  act  of  March  2,  1S61,  and  the  two  articles  have  been  so  asBOciat^d 
lather  in  all  eubsequent  tariS  acts,  in  all  of  which  acts  (including  that  of  Mar.  2, 
191)  high  rates  of  duty  have  been  imposed  oo  all  alcoholic  spirits,  whether  distilled 
om  gram  or  produced  from  other  materials,  and  excise  taxes  have  also  been  steadily 
aintained  thereon.  The  purpose  of  Congress  to  carefully  eaf^ard  this  system  of 
isloms  and  internal-revenue  taxation  is  made  abundantly  manifest  by  the  impoai- 
aa  of  very  high  rates  of  duty  upon  all  compounds,  preparations,  etc.,  containing 
.stilled  spirits,  including  various  articlee  in  the  preparation  of  which  distilled  spirits 
V  uaed,  even  though  such  articles,  in  the  condition  as  imported,  do  not  actually 
mtain  any  of  the  spirits  so  used. 

Merchandise  invoiced  as  "rubv  varnish"  and  classified  as  a  spirit 
amish  under  paragraph  53  of  ttie  act  of  1897  was  found  to  be  com- 
lercially  known  as  ruoy  varnish  and  to  consist  of  a  colored  solution 
f  acetyl  cellulose  in  acetone,  with  no  alcohol  and  to  be  dutiable  at 
lie  35  per  cent  rate  imposed  in  paragraph  53  of  the  act  of  1897  on 
amish  and  not  at  the  compound  rates  of  $1.32  per  gallon  and  35 
er  cent  ad  valorem  as  spirit  varnish.  (Abstract  1901,  T.  D.  25385; 
.bstract  303?,  T.  D.  25665.) 

As  gold  size  and  japan  are  distinct  articles,  they  woiild  be  better 
onnected  by  the  conjunction  "and"  instead  of  "or." 

A  solution  of  a  cellulose  ester  somewhat  similar  to  the  pyroxvlin 
amishes  described  above  was  held  to  be  dutiable  as  a  compound  of 
ellulose  esters. 

See  survey  on  "Shellac  and  other  lac." 

VERMILION  BEDS. 


Quicksilver  vermilion  is  one  of  the  oldest  known  pigments.  It  ia 
right  red,  permanent,  opaque,  and  brilliant,  and  is  much  used  in 
■esco  and  tempera  painting.  It  is  so  expensive,  however,  that  sub- 
titutes,  chiefly  lead  compoimds  or  lakes  stained  with  oreanic  dyes, 
re  used  instead  of  the  genuine  quicksilver  compouncT  whenever 
ossible.  The  most  important  substitutes  are  chrome  red  (lead 
hromate),  which  is  known  in  the  trade  as  "American  vermilion," 
nd  cosine  vermilion,  also  known  as  "vermilionette,"  which  is  com- 
osed  of  orange  mineral  (a  form  of  red  lead)  stained  with  cosine. 
loth  these  compounds  can  be  considered  as  vermilion  reds  "not  con- 
iining  quicksilver  but  made  of  lead  or  containing  lead"  and  therefore 
omiug  within  the  meaning  of  part^aph  59  of  the  tariff  act  of  1913. 
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The  former,  however,  may  also  be  considered  as  coming  under  the 
desimation  of  paraCTaph  54  as  a  chromium  color  ''  in  the  manuf  actm*e 
of  \^ch  lead  and  oichromate  of  potash  or  soda  are  used"  (imder 
this  provision,  however,  it  would  be  dutiable  at  only  20  per  cent 
instead  of  25  per  cent  as  a  vermilion).  Eosine  vermilion  is  a  lake  and 
as  such  is  dutiable  (1916)  at  5  cents  per  pound  plus  30  per  cent  ad 
yalorem. 

The  important  constituent  of  true  vermilion  is  the  quicksilver. 
The  process  of  manuf actiu'e  is  not  particularly  difficult  or  expensive, 
although  it  does  require  a  certain  degree  of  skill.  The  quicksilver 
content  of  vermilion  is  slightly  more  than  86  per  cent  and  the  cost  of 
the  metal  constitutes  fully  90  per  cent  of  the  selling  price  of  the 
pigment.  The  price  of  the  metal  is  considerably  higher  m  this  country 
than  in  most  foreign  coimtries.  The  production  of  the  pigment, 
therefore,  must  be  considered  in  its  connection  with  the  cost  of  the 
metal. 

The  total  domestic  output  of  quicksilver  vermilion  in  1914  was 
322,759  pounds,  valued  at  $200,134.  Imports,  prior  to  the  war, 
averaged  about  75,000  pounds,  annually  and  were  derived  chiefly 
from  Germany  and  Great  Britain. 

Vermilion,  containing  quicksilver — Summary  table. 


Calendar  year. 


1911 

Pounds, 

1912 

1913 

1914 

322,7fi0 

1915 

1916 

1917 

1  200,000 

1918 

Domestic 
production. 


Imports 

forcon- 

sumpticn. 


Pounds. 
89,873 
84,546 
71,466 
78,050 
70,622 
58,535 
16,751 
2,368 


Ratio  of 
imports  to 
production. 


Per  cent. 


Value  (im- 
p<»tsfor 
consump- 
tion). 


24.3 


8.4 


$50,360 
45,833 
36,012 
37,765 
57,849 
79,411 
24,441 
3,134 


Amoimt 
of  duty. 


18,967.33 
8,464.60 
6,370.90 
5,663.26 
8,677.36 

11,911.65 

3,666.15 

470. 10 


Value 
per  unit 
of  quan- 
tity. 


10.563 

.541 

.503 

.484 

.818 

1.354 

1.459 

1.323 


Equiva- 
lent or 
actual  ad 
valorem 
rate. 


Per  cent. 
17.8 
18.5 
17.7 
15.0 
15.0 
15.0 
15.0 
15.0 


1  Estimated. 


Genebal  Information. 


TFar.  59,  act  of  1913.] 


*' Vermilion  reds,  containing  quicksilver,  dry  or  ground  in  oil  or 
Water,  15  per  centum  ad  valorem;  when  not  contaming  quicksilver 
but  made  of  lead  or  containing  lead,  25  per  centum  ad  valorem/' 


DESCRIPTION. 


Vermilion  red  is  ordinarily  understood  to  mean  the  red  sulphide 
of  mercury  suitable  for  use  as  pigment.  In  the  trade,  however, 
vermilion  containing  quicksilver  or  genuine  vermilion  is  distin- 
guished from  ^'American  vermilion '^  or  vermilion  containing  lead 
out  not  containing  quicksilver  and  corresponding  in  composition  to 
chrome  red  (chromate  of  lead).  Another  so-called  vermilion  is 
eosine  vermilion,  which  is  more  often  referred  to  as  ^'vermilionette^' 


144  TARIFE  INFORMATION  SURVEYS. 

and  is  really  a  color  lake  composed  of  a  base  that  has  been  enhanced* 
in  color  by  the  addition  of  eosine,  a  coal-tar  dye.^ 

Quicksilver  vermilion, — ^True  vermilion  may  be  either  of  natural 
or  artificial  origin.  The  natural  red  sulphide  of  mercury  is  one  of  the 
oldest  pigments  known  and  was  undoubtedly  used  by  the  ancient 
Hebrews,  the  Assyrians,  and  still  earlier  by  the  Chinese.  While 
the  natural  sulphide  (cinnabar)  is  still  mined  on  a  considerable 
scale  as  a  source  of  metallic  mercury,  it  is  not  largely  used  as  a  pig- 
ment. A  small  amount  comes  on  the  market  as  ^^ Trieste  vermilion'^ 
which  is  mined  in  Austria  and  has  always  been  regarded  as  the 
most  permanent  of  the  quicksilver  colors.  Most  of  the  quicksilver- 
vermilion  that  is  used  at  the  present  time  is  manufactured,  It  has- 
a  much  brighter  shade  than  the  native  variety.  The  market  names, 
are  English  vermilion  (or  American  (quicksilver  vermilion)  and 
Chinese  vermilion.  The  latter  is  the  highest  quality  and  is  mucb 
more  expensive  than  any  of  the  various  grades  of  the  former. 

Quicksilver  vermilion  was  fonnerly  used  wherever  a  permanent 
red  was  desired.  This  color  was  the  only  red  that  could  be  used. 
for  r^^ilroad  work,  as  it  does  not  change  its  color  when  exposed  to- 
sulphur  (coal)  gases  as  do  the  lead  colors.  But  while  it  resists  the 
action  of  sulphur,  vermilion  eventually  darkens  after  long  exposure 
to  light  2  although  it  is  generally  looked  upon  as  a  comparatively 
stable  pigment.  It  is  very  heavy,  opaque,  and  brilliant;  but  it  is 
difficult  to  apply  evenly  as  it  is  so  heavy  that  it  settles  out  of  the 
oil  when  mixed  as  paint.  It  can  not  be  used  as  a  water  color.  It 
is  much  used  in  fresco  work  and  tempera  painting;  but  according 
to  Toch  ^  mixed  paint  manufacturers  do  not  use  it  because  the 
so-called  para-ni-traniline  reds  are  better,  cheaper,  and  more  per- 
manent. 

Since  it  is  a  costly,  pigment,  vermilion  is  frequently  adulterated. 
The  most  frequent  adulterants  are  red  lead  (minium),  red  ochre,, 
red  oxide  of  iron,  and  even  gypsum.  The  color  is  sometimes  strength- 
ened by  dragon's  blood  or  other  organic  coloring  matter.  Chinese 
vermilion  generally  contains  a  small  amount  of  glue;  but  this  can  not 
be  considered  an  adulteration. 

Other  mercury  colors. — AntifouUng  and  ship^s  bottom  paint  is  a 
comparatively  recent  development  in  the  use  of  quicksilver  in  the 
paint  industry.  These  paints  as  now  prepared  for  the  United 
States  Navy  and  other  consumers  contains  mercuric  oxide  as  the 
active  poison  *  together  with  various  pigments  and  vehicles.  While 
the  quicksilver  in  this  compound  is  not  a  pigment,  it  may  be  noted 
that  the  domestic  consumption  of  the  metal  for  antifouling  paints 

1  The  name  vermilion  is  also  applied  to  the  cochineal  insect  and  it  also  appears  in  the  description  of  a 
great  number  of  organic  colors  and  dyes  being  loosely  applied  referring  to  a  scarlet  color  resembling  the 
red  modification  of  mercuric  sulphide.  Antimony  vermilion  is  one  of  the  names  for  antimony  red  (oxv- 
sulphide  of  antimony)  which  was  formerly  used  to  some  extent  as  a  pigment  but  which  is  now  practically- 
obsolete. 
3  This  change  is  due  to  the  gradual  transformation  into  black  form  of  the  sulphide. 
3  Chemistry  and  Technology  of  Paints.    Van  Nostrand.    1916. 

*  The  action  of  salt  water  results  in  the  slow  transformation  of  the  mercury  oxide  (HgO)  into  the  poison- 
ous chloride  (corrosive  sublimate,  HgClj)  that  kills  the  barnacles  and  seaweed  which  then  drop  on.    Ac- 
cording  to  Toch  Hoc.  cit.)  the  composition  of  the  U.  8.  Navy  antifouling  paint  is  as  follows: 
6i  gallons  shellac  varnish,  15  pounds  zinc  oxide; 
4  gallons  denatured  alcohol,  5  pounds  blanc  fixe; 
2 J  gallons  pine  tar,  25  pounds  Indian  red: 
2|  gallons  turpentine,  10  pounds  red  oxide  of  mercury. 
15  gallons  (yield). 
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is  practically  equal  to  that  used  for  yermUiou  and  is  likely  to  soon 
exceed  it.* 

Brilliant  scarlet  (rojal  scarlet,  pure  scarlet,  etc.)  is  the  iodide  of 
mercury  (Hgl,).  This  is  an  extremely  brilliant  pigment,  has  good 
body,  and  for  some  time  was  heralded  as  a  valuable  color.  It  has 
proved  fugitive  in  oil,  worthless  for  water-color  work,  and  far  too 
costly  for  any  practical  use. 

Ohromates  of  mercury  (both  HgCrO^  and  HgjCr04)  are  fine,  at- 
tractive red  colors  but  they  are  practically  valueless  as  pigments. 

Chrome  red, — ^Basic  lead  chromate,  PbCr04.  PbO  or  Pb,  0^)4  (OH),, 
can  be  prepared  as  an  orange-scarlet  pigment  which  is  sold  as  chrome 
red,  Austrian  cinnabar,  American  vermilion,  Chinese  red,  etc.  The 
tariff  description  is  *' vermilion  reds  not  containing  quicksilver  but 
containing  lead.''  This  description,  however,  is  not  quite  definite 
as  it  m^ht  also  include  eosine  vermilion  which,  as  stated  above, 
is  essentially  an  oxide  of  lead  toned  up  with  a  small  amount  of  coal- 
tar  djre.  Qirome  red  can  strictly;  be  considered  as  a  chrome  color 
since  it  is  made  from  lead  and  bichromate  of  potash  or  soda  and, 
as  such,  should  come  imder  the  designation  of  paragraph  54  of  the 
tariff  act  of  1913.  The  latter,  however,  is  dutiable  at  only  20  per 
cent  ad  valorem  whereas  the  description  '^ Vermilion  red''  when 
applied  to  an  article  of  the  same  composition  makes  it  dutiable 
at  25  per  cent  ad  valorem. 

Chrome  red  is  a  fairly  bright  red,  of  good  body,  working  well  in  oil. 
In  common  with  all  lead  pigments  it  is  darkened  by  sulphur  and 
hydrogen  sulphide  (in  coal  gas).  Its  properties  and  manufacture 
have  been  discussed  in  the  Tariff  Information  Survey  on  Chrome 
Colors  which  should  be  consulted  for  further  information  in  regard 
to  this  article. 

DOMESTIC  PEODUOTION. 

The  production  of  vermilion  reds  is  one  of  the  minor  branches  of 
the  pamt  industry.  The  total  output  in  1914  as  reported  by  the 
United  States  Census  was  only  322,759  pounds,  valued  at  $200,134. 

Raw  materials, — ^The  essential  components  of  true  vermilion  red 
are  quicksilver  and  sulphur.  The  important  constituent  is  the 
quicksilver,  which  is  an  article  of  prime  necessity  for  military  and 
other  industrial  purposes.  While  the  United  States  has  been  one 
of  the  large  producers  of  this  metal,  the  cost  of  quicksilver  in  the 
future  is  likely  to  be  much  greater  in  this  country  than  abroad,  and 
upon  it  will  depend  the  extent  of  the  handicap  of  the  domestic 
manufacturer  of  vermilion  as  regards  the  cost  of  his  chief  raw  material. 

Domestic  manufacturers  of  vermilion  are  at  no  disadvantage  as 
regards  their  supply  of  sulphur  in  any  of  the  forms  requisite  for  the 
manufacture  of  their  product. 

Processes  of  marmfacture, — ^True  vermilion  is  generally  prepared 
from  its  elements,  mercury  and  sulphur,  which  are  first  caused  to 
unite  to  form  a  black  mass  called  ''ethiops,  "^  which  is  chiefly  amor- 
phous black  sulphide  of  mercury  (HgS)  with  some  free  sulphur.     The 

1  As  the  mercury  paints  seem  to  be  rapidly  displacing  other  preparations  for  the  preservation  of  ship's 
bottoms,  its  use  promises  to  greatly  Increase.  The  consumptions  of  quicksilver  in  lfa7,  as  reported  by  the 
Geologic^  Survey  (Min.  Res.  1917.  Pt.  I,  p.  384),  were  3130  flasks  of  75  pounds  each  for  the  manufacture 
of  vermilion  and  3,000  flasks  for  the  manufacture  of  antifouling  paint.  Kach  gallon  of  this  paint  contains 
about  three-fourths  pound  of  quicksilver  and  will  cover  about  243  feet  of  surface. 

^Cf.  the  Ethiops  Minertdis  of  pharmacy. 

35284— 21— A-15 10 
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molecular  change  from  ihiA  black  compound  to  the  scarlot  iM^odnct 
may  be  eflfected  in  two  ways  (1)  by  the  wet  or  (2)  by  the  dry 
^ocesB. 

The  Wet  process  le  used  (or  the  production  of  EngU^  Tetnftlioii. 
The  process  is  started  b^  gri&^ag;  sulphur  (38  ports)  and  mereury 
(100  parts)  together  until  they  are  thoroughly  mcorpofatod.  Hie 
mass  is  then  digested  (at  about  45^  C.)  with  a  solutioii  of  cauirtic 
potash  (25  parts  in  150  parts  of  water).  The  mixture  is  stirred  fre- 
quently and  water  lost  by  eraporation  is  replaced.  After  twD  or  three 
hours,  the  mass  turns  brown  and  then  gradually  becomes  red.  The 
desired  color  is  obtained  in  about  eight  hours,  and  aa  eoon  as  it  is  at-* 
tained  the  pigment  must  be  washed  at  cmce,  rince  further  aetioft  of  the 
pota^  duns  the  eolcnr.  The  pigment  is  ground  and  driad  catef uUy , 
as  any  orerheating  (above  4(r  or  45*^  C.)  causes  it  to  turn  bro^xm. 
Potassium  oir  sodium  polysul|ddde  may  be  used  instead  of  potash, 
and  the  brilliancy  of  the  color  is  sometimes  improved  by  treatment 
with  hydtxM^ctt-ic  or  nitrifc  acid. 

The  dry  process  yields  the  best  product  b^it  requires  a  little  more 
skill  in  the  operation.  In  the  Dutch  process  the  ethiops  is  prepiffed 
by  heating  the  mereury  and  sulphur  together  in  iron  pons  until  they 
combine.  The  black  sulphide  is  then  pulverized  and  introduced 
into  earthenware  retorts  m  small  amounts  at  a  time.  The  larger 
part  of  the  black  sulphide  sublimes  as  a  bright  red  powder  in  the 
upper  part  of  the  retort.  It  is  ground,  washed,  treated  with  acid, 
levigated,  and  dried.  The  Chinese  proci^fls  is  now  known  to  be  quiti^ 
simuar  to  the  Dutch  method  and  the  imusuall^  fin#  quality  of  the 
product  is  due  to  the  patience  and  care  exercked  by  the  Chinese 
rather  than  to  any  peculiarities  in  their  process. 

Domestic  production  ajid  consumption. — ^The  annual  doaiestic 
consumption  of  quicksilver  for  the  preparation  of  vermilion  was 
estimated  in  1917  as  3,130  flasks,  whicn  is  equivalent  to  only  a  little 
more  than  200^000  pounds  of  vermilioii.  The  normal  consumption 
is  probably  more  nearly  represented  by  the  prewar  figures*  The 
prices  at  that  time  were  somewhat  less  than  one-third  those  that 
prevailed  in  1917-18.  It  may  be  assumed,  therefore,  that  the 
annual  consumption  ia  this  country  is  between  350,000  and  400,000 
pounds^  of  whicn  some  80  per  cent  is  produced  in  the  United  States. 

Domestic  exports. — ^Exports  of  vermilion  red  are  not  reported 
separately  and  may  be  considered  unimportant. 

FOREIGN   PRODUCTION. 

Vermilion  is  manufaetured  in  various  European  countries  ot  whieh 
Germany  and  Great  Britain  have  been  the  most  importaint.  These 
countries  get  a  relatively  cheap  supply  of  quicksilver  from  deposits 
in  Spain,  Austria,  and  Italy. 

The  Qiinese  h^ave  maiiulactured  vermilioii  for  many  centuries. 
In  1880  China  imported  quicksilver  valued  at  f  170,032  (probably  fn^m 
400,000  to  500,000  pounds),  all  of  which  was  converted  into  ver- 
milion.^ The  pigment  is  still  used  on  a  large  sG?ale  in  thut  ©ounU'v 
for  the  making  of  Chinese  red  ink,  for  painting  on  porcelain  and  wood, 
and  for  coloring  candles  and  paper. 

1  Thorpe;  Dictionary  of  Applied  Chemistry. 


QtncU^ilvef  permlioni — ^Thd  inlpoi'ts  of  otiickailT^dr  eotors  show  gMat 
nilettiationd  f i^etii  y^fti*  to  year.  Tliere  is,  him^rer^  a  gf adiial  ificftei^ 
ftotia,  A  little  indte  tihati  25,000  pounds  iti  1894  to  an  avera^  oiF  nearly 
75,OOd  {>auncb  annually  i^t  before  the  outbreak  of  the  tirar^^ 

The  Maximum  quantity  imported  in  any  one  year  ^aa  in  1J07, 
u^hen  1 17;  134  pounds  of  this  article,  vftiuekl  at  $57,049,  were  imported^ 
This  value,  however,  was  exeeeded  slightly  in  1915  and  very  eomid-* 
erably  in  1916  because  of  the  greatly  enhanced  prices.  The  quahtity 
imported  in  the  latter  year  Wfes  olily  71,305  pounds,  but  it  wan  valued 
at  $92,919,  setting  a  new  maximum  value. 

The  duties  (15  per  cent)  ooUeoted  on  the  1916  importation  aleo  set 
a  nerw  reicotd  for  revenue.  They  amounted  to  nearly  $14,000,  as 
compared  with  the  previous  maximum  (1907)  of  less  than  $12,000 
(10  cents  per  pound). 

Imports  by  countries  are  not  published  by  the  Department  of  Com- 
merce, but  a  survey '  of  the  imptorts  dtiriKg  the  fiscal  year  1914  shows 
that  about  90  per  cent  of  trie  vermilion  (containing  quicksilver) 
imoorted  for  consumption  iti  that  year  was  deriv^  from  Germany 
and  the  remainder  from  England.  It  is  of  passing  intei*est  to  not© 
that  154  pounds  of  vermilion  ^^containing  cmnabar"  (i.  e.,  tiaturl^ 
vermiiion)  was  imported  from  Gteftnany.  The  declaration  value  per 
pound  was  about  70  cents  as  compared  with  only  47  cents  for  the 
artificial  product. 

Chrome  red. — The  importations  of  vermilion  red  "hot  containing 
quicksilver,  but  made  6f  lead  or  containing  lead,"  show  a  very  markea 
falling  off  of  some  50,000  or  60,000  pounds  prior  to  1908  tO'  only  about 
1,000  pounds  or  less  in  1913  and  later  years.  At  no  time  have  these 
imports  been  large  and  recently  they  hav^  become  absolutely  nr^li- 
gible.  To  what  extent  the  decline  in  the  imports  of  this  commodity 
can  be  attributed  to  a  change  in  its  classification  that  Would  penmt 
of  its  importation  as  a  chromium  color,  dotiable  at  20  per  cent,  hart 
not  been  investigated.'  The  small  quantity  impoi^ted  in  1914  eame 
from  England  and  Germany  in  the  proportion  of  75  per  cent  ttdiii:  the 
former  and  25  pei*  cent  from  the  latter  country.' 

PRICES. 

The  prices  of  ordinary  English  vermilion  follow  with  some  uniformity 
the  quicksilver  metal  market.  Prior  to  the  outbreak  of  the  war  the 
price  of  this  article  averaged  between  50  and  60  cents  per  pound, 
generally  remaining  about  5  cents  per  pound  higher  than  the  price  of 
the  metal.  Chinese  vermilion^  however,  was  quoted  at  almost  t\vice 
the  price  of  the  metalj  selling  m  the  vicinitj'  of  .$1  per  pound. 

The  phenomenal  pnce  advances  of  the  quicksilver  market  during 
the  war  period  were  reflected  in  the  quotations  of  English  vermilion. 
These  rose  to  a  maximum  of  nearly  $4  in  the  second  quarter  of  1916 
following  the  maximum  quotation  for  the  metal.  The  gradual  read- 
justment of  the  quicksilver  market  in  1917  and  1918  resulted  in  a 

»  Average  imports,  1910-1914,  Inclusive,  74,749  pounds  annually. 

'  Dr.  E.  R.  Flckrell.    Dept.  of  Commerce  Misc.  Series  No.  82. 

*  No  definite  conclusions  can  be  drawn  lh>m  the  statistics  of  the  chromium  colors  because  of  the  consid- 
erable fluctuations.  But  there  was  a  sudden  increase  in  the  imports  of  the  chromium  colors  in  1909  coinci- 
dent with  a  very  great  decrease  in  the  Imports  of  A  merican  vennilion . 
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f^rice  of  about  $1.50  for  the  metal  and  approximately  $2  per  pound 
or  the  pigment.^  Early  in  1919  the  price  of  quicksilver  began  to  sag 
a  little,  but  vermilion  remained  firm  until  the  middle  of  February. 
It. then  fell  much  more  rapidly  than  did  the  metal  until,  in  April  and 
May,  the  differential  that  ha?  increased  to  such  large  proportions 
during  the  later  years  of  the  war  period  was  reduced  to  only  10  to  15 
cents,  or  not  a  great  deal  more  than  it  was  before  the  war  (as  reckoned 
in  percentages  of  the  market  prices).  The  metal  was  quoted  in  May 
at  a  few  cent3  over  $1,  whereas  the  quotation  for  English  vermilion 
was  $1.15  (May  5). 

The  quotations  for  Chinese  vermilion  remained  stationary  during 
the  early  part  of  the  war  period  and  after  1915  were  nominal.  No 
quotations  were  published  m  1917  and  after. 

Chrome  red  pnces  are  not  quoted  regularly.  The  market  factors 
are  the.  same  as  those  of  chrome  yellow.  Reference  should  be  made 
to  T.  I.  S.  Unit  on  Chromium  Colors  for  a  discussion  of  these  factors. 

TABIFF  HISTOBr. 

Vermilion  red  and  colors  containing  quicksilver  were  not  mentioned 
in  the  act  of  1883,  but  they  were  specifically  provided  for  in  the  act 
of  1890,  the  duty  being  fixed  at  12  cents  per  pound.  The  act  of  1894 
took  cognizance  of  the  existence  of  a  lead  compound  that  was  being 
sold  under  the  same  name '  and  provided  a  duty  of  6  cents  per  pound 
on  its  importations ;  the  duty  on  quicksilver  colors  was  reduced  nearly 
one-thira  by  the  adoption  of  an  ad  valorem  duty  of  20  per  cent.  But 
in  1897  the  duty  on  quicksilver  color  was  again  made  specific,  being- 
fixed  at  10  cents  per  pound.  The  duty  on  lead  vermilion  was  shaded 
to  5  cents  per  pound.  The  same  rates  were  continued  in  the  act  of 
1909  except  for  a  further  slight  reduction  (one-eighth  cent  per  pound) 
on  the  lead  pigment.^  In  1913  an  ad  valorem  rate  was  agam  adopted 
for  quicksilver  colors  and  adopted  for  the  first  time  in  the  case  or  the 
lead  color..    The  rates  were  15  and  25  *  per  cent,  respectively* 

,  The  fluctuations  in  the  quantities  of  these  articles  imported  in 
successive  vears  has  been  so  great  that  it  covers  up  any  possible 
evidence  oi  the  effect  of  tariff  dianges.  It  may  be  noted  here,  how- 
ever, that  all  the  above-mentioned  duties  have  allowed  a  substantial 
margin  above  the  compensatory  duty  as  based  upon  the  duties  levied 
on  quicksilver  in  the  corresponding  acts.* 

« 

,TAEIFF  COKSroERATIONS. 

Qiucksilver  vermilion  is  so  largely  composed  of  quicksilver  metal 
that  its  tariff  prgbleijas  are  practically  the  same  as  those  of  quick- 
silver itself. ,  The  '(]|tiicksilver  content  of  pure  mercury  sulphide  is 
86.2  per  ceiit,  6r 'nearly  seven-eighths  of  the  weight,  and  its  cost 
amounts  to  about  90  per  cent  oi  the  selling  price  of  the  ordinary 
domestic  grades  of  venriilion.  The  importance  of  considering  the 
compensatmg  duty,  in  case  the  duty  upon  quicksilver  is  increased^ 

^  Gdternment  price,  91. 4U;  outside  niarket  fluctuated  around  |i.6U. 

*  Sea  Court  and  Treasury  Decisions. 

*  It  is  interesting  to  note,  however,  that  the  duty  on  other  chrome  colors  was  one-half  cent  lower  per 
pound  (i.  e.,  4|  cents)  than  that  on  this  masquerader. 

*  The  anomaly  between  this  and  the  20  per  cent  duty  on  chrome  colors  has  been  mentioned. 

.  6  The  duty  on  quicksilver  remained  unchanged  at  7  cents  per  pound  from  1894  to  Oct.  3, 1913,  when,  it 
as  changed  to  10  per  cent  ad  valorem* 
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is  evident.  VermiKon  reqmres  only  to  be  heated  in  an  oxidizing 
atmosphere  to  liberate  the  metal  and  the  cost  of  reduction  of  mercury 
sulphide  in  any  form  to  the  metal  is  almost  negligible. 

There  seems  to  be  no  special  reason  for  listing  ^  Vermilion  *  ♦  * 
containing  lead"  in  this  paragraph.  It  is  fistinctly  a  chromiimi 
color  and  is  adequately  described  in  the  paragraph  that  covers  such 
colors. 

Venrvilion — Production  in  UniUd  States — Official  source. 

[From  Federal  census.) 


Year. 

Quantity. 

Poundt. 
250.558 

Value. 

1909 

.1107.472 

1914 

322.769          ^!n6't34 

' 

. 

Vermilion  reds — Containing  quidMveTf  dry^  or  ground  in  oH  or  water — Imports  for 

coTisumption — Revenibe. 


Calendar  year. 


Rate  of  duty. 


1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917, 
1918. 
1919. 


lOcents  per  pound. 
,....do 


15  per  cent. 

do 

....do 

....do 

....do 

....do 


Quantity. 


Poundt. 
80,873 
84,546 
71,405 
78,050 
70,622 
58,635 
16,761 
2,368 
13,764 


Value. 


$50,360.00 
45,833.00 
36,012.00 
37,755.00 
57,849.00 
79,411.00 
24,441.00 
3,184.00 
21.122.00 


Duty 
coUected. 

Vahie  per 

unit  of 
quantity. 

$8,967.33 

$0,563 

8.454.60 

.541 

6,370.90 

.508 

5,663.25 

•  vH 

8,677.35 

.818 

11,911.65 

1.354 

3,666.15 

1.459 

470. 10 

1.32 

3,168.30 

1.54 

Aotualand 

computed 

ad  valorem 

rate. 


Percent, 
17.8 
18.5 
17.7 
15.0 
15.0 
15.0 
16.0 
15.0 
16.0 


Vermilion  reds,  not  containing  quicksilver,  Imt  made  of  lead,  or  containing  lead — Imports 

fir  consumption — Revenue, 


Calendar  year. 

Rate  Of  duty. 

Quantity. 

Vahie. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1911 

4i  cents  per  pound. 

do 

do 

Poundt. 

6,385 

1,622 

288 

450 

1,705 

$1,704 

397 

77 

164 

304 

$311.28 
79.10 
14.04 
38.50 
76.00 

0.268 
.246 
.267 
.842 
.179 

Percent.' 
18.3 

1912 

1913 

19.9 
18.2 

1914 

25  per  cent 

•    • 

25.0 

1915 

26.0 

1916 

1917 

do 

706 

14 

162 

80 

11 

165 

20.00 

3.75 

38.76 

.114 
.785 
1.02 

25.0 

1918 

do 

26.0 

1919 

do 

26.0 

160 
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Vfpmiion^  priou  {wbolmaHe  9f  retaU)  per  poiind  at  New  Yorh, 
rrram  Oil,  Palm,  and  Drug  Reporter.} 


August,  1914., 
January,  1915. 
April,  1915... 

July,  1915 

October,  1915.. 
January,  1916. 
April,  1916.... 

July,  1916 

Oct<mer,  1910. 


July.lM?.... 
October,  1917. 
January,  19)8. 
Apiiuftis. . . 
JulyrwiS.... 
Octob^,  m%. 
January,  1919. 

WW-::. 

October,  1919. 
January,  1920. 
A]>rf(,mo. 


Bngllrti. 


10.52^19.69 


Anerican. 


1.48- 

3.d(^ 

1.50- 
1.60- 
1.60- 
2.25- 
2.00- 
2.00- 
2.10- 
2.10- 
2.10- 
2.10- 
100- 

1.80- 
1.60- 


1.70- 


1.20 
1.60 
1.75 
3.50 
1.60 
1.60 

\t 

1.75 
1.80 
1.95 
1.85 
2.00 
2.00 
110 

i:^ 

1.66 
1.40 
1.66 
l.T'S 


Beeine. 


I0.d6-io.ao 

.25-  .30 

.26-  .30 

.26-  .30 

.25-  .40 


SO.  30-10. 75 
.30-    .75 


GUnese. 


I0.99-«1.QO 
.90-  l.OO 
.9^  l.OO 
.95-  X.QO 
.95-  l.OO 
.95-  i.oa 
.95-  i.oa 
.95-  I.oa 
.05-  l.OO 


NdminaU 
Nominal. 


F<r»tf>a» — Ratei  of  duty^. 


Act  of— 

Par. 

1883 

87 

1890 

57 

1894 

^ 

1897 

54 

1909 

52 

1913 

50 

Tariff  dai^ifleation  or  description. 


^ 

Colors  and  paints,  inolnding  lakes,  whether  dry  or  mixed,  or  ground 
with  watf  r  or  oil,  and  not  specially  enumerated  or  provided  for  in 
this  act. 

Vermilion  red,  and  colors  containing  quicksilver,  dry  or  ground  in  oil 
or  water. 

Vermilion  red,  and  other  colors  containing  quicl^silver,  dry  or  ground 
in  oil  or  water. 

Vermilion  red,  not  containing  qulclFail¥er  but  made  of  lead  or  con- 
taining lead. 

Ve.rmiUon  tedj  oai  OtllS?  colors  coptaining  quicksilver,  dry  or  ground 
in  oil  Gf"  water. 

When  not  containing  quicksilver  but  made  of  lead  or  containing  lead . 

Vermilion  reds,  oontaiidng  quicksilver,  drv  or  ground  in  oil  or  water . . 

W^en  not  containing  quicksilver  but  made  of  lead  or  conliaining  lead. 

Vermilion  reds,  containing  quicksilver,  dry  or  ground  in  oil  or  water. 

When  not  containing  quicksilver  but  made  of  lead  or  containing  lead . 


Rates  of  duty, 
specific  and 
ad  valorem. 


25  per  cent  ad  va- 
lorem. 

12  cents  per  pound . 

^  per  cent  ad  va- 
lorem. 
6  cents  per  pound  > 

10  cents  per  pound  . 

5  cents  per  pound . 

10  cents  per  pound*. 

4|  cent's  per  pound . 

15  per  cent  ad  va- 
lorem. 

25  per  cent  ad  va- 
loron. 


Court  and  Treasury  Decisions. 

Spurious  vermilion  red  containing  no  quicksilver  was  held  dutiable 
under  the  act  of  1890  as  vermilion  red  because  commercially  so 
known.  (In  re  Downing,  56  Fed.,  470,  of  1893.)  Vermilionette  was 
likewise  classified.     (G.  A.  2235,  T.  D.  14306,  of  1893.) 

The  language  ^'when  not  containing  quicksilver  but  made  of  lead 
or  con tainmg  lead''  is  in  conflict  with  the  language  in  paragraph  54, 
*'all  other  chromium  colors  in  the  manufacture  of  which  lead  and 
bichromate  of  potash  or  soda  are  used.''  The  onlv  pigment  which 
could  be  classified  under  this  provision  in  paragraph  59  is  American 
vermilion,  which  is  basic  leaa  chromate  fsee  par.  54),  distinctly  a 
chromium  color.  As  this  pigment  is  described  by  the  language  "all 
other  chronium  colors  in  tne  manufacture  of  which  lead  and  bichro- 
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mute  of  potash  or  soda  are  used/'  in  paragraph  54,  and  as  yermilion- 
ette  is  a  ooal^tar  lake  wbi/ck  comes  within  the  aet  of  1916  as  well  as 
this  purncraph,  there  is  no  apparent  reason  for  the  provision  in  para* 
graf^SO. 

WHITING  AND  PAKIS  WHlf  E. 

(See  Chalk,  paragraph  15  ) 

ZINC  PIGMENTS. 

[Par.  61,  act  of  1913.    For  Litbopoae,  tee  par.  10.] 

SUMMART. 
DESCRIPTION   AND   USES. 

The  important  zinc  pigments  are  zinc  oxide,  leaded-zinc  oxide,  and 
lithopone.     CLdthopone  is  discussed  more  in  detail  under  par.  10.) 

Zinc  oxide  pigments  contain  98  per  cent  or  more  of  oxide  of  zinc 
in  the  form  of  a  white,  impalpable  powder.  The  main  division  is 
that  based  on  the  method  of  manufacture.  French  process  oxide  is 
made  by  oxidizing  the  vapor  of  boiling  zinc,  while  American  process 
oxide  is  made  direct  from  the  ore. 

Leadied  zinc  oxides  are  similar  to  zinc-oxide  pigments  except  that 
they  contain,  in  addition  to  the  oxide  of  zinc,  varying  amounts  of 
basic  sulphate  of  lead. 

Lithopone  is  a  chemical  precipitate  consisting  of  zinc  sulphide  and 
banum  sfulpkate. 

1^6  ohicnf  ntsm  of  zinc  pigments  is  in  the  manufacture  of  paint,  and 
the  enormous  growth  of  the  mixed-paint  industry  has  to  a  larse 
measure  been  due  to  the  increasing  use  of  these  relatively  cheap  sud- 
stitutes  for  white  lead.  A  new  and  very  important  use  for  zinc 
oi(id^  and  lithopone  is  in  the  manufacture  of  vulcanized  rubber  goods, 
notably  automobile  tires.  Zinc  pigments  are  also  used  for  loading 
oilcloth  and  linoleum,  in  matches,  candies,  and  in  printing  inks. 
An  especially  high  grade  of  chemically  prepared  zinc  oxide  is  used  in 
medicine  and  in  many  pharmaceutical  preparations. 

DOMESTIC   PRODUCTION. 

The  amount  of  zinc  oxide  and  leaded  zinc  oxide  manufactured  in 
the  United  States  is  not  published.  In  general,  it  may  be  said  that 
the  production  of  high-leaded  zincs  has  shown  an  enormous  increase. 
The  growth  in  the  production  of  lead-free  oxide  has  not  been  so 
rapid. 

As  its  name  implies,  American  process  oxide  is  an  American  devel- 
opment and  the  process  has  not  been  used  to  any  great  extent  in 
other  countries.  The  output  of  American  process  oxide  is  in  excess 
of  the  domestic  requirements  and  leaves  a  small  margin  for  export. 
Approximately  15,000  tons  of  American  process  oxide  are  exported 
annually. 

All  01  the  French  process  oxide  used  in  the  United  States  was  im- 
ported before  the  war,  and  at  the  present  time  the  output  of  this 
ihaterial  is  insufficient. 
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Per  a  great  many  years  the  zinc-pigment  industry  in  the  United 
States  was  in  the  hands  of  one  large  corporation,  and  this  company 
is  still  the  dominant  manufacturer.  In  recent  years,  however,  sev- 
eral other  smelting  companies  have  contributed  large  tonnages  of 
leaded-zinc  oxide  and  small  amounts  of  the  lead-free  material.  Since 
the  pigment  business  of  the  main  producers  is  only  a  branch  of  their 
operations,  the  capitalization  of  the  industry  is  difficult  to  estimate. 
There  were  13  plants  owned  by  9  companies  jnanuf  acturing  lithopone 
in  the  United  States  in  1917. 

Most  of  the  pigment  manufacture  is  in  the  Eastern  States  or  near 
the  zinc-smelting  regions  of  the  Mississippi  Valley.  One  of  the  oldest 
pigment  plants,  however,  is  located  in  Colorado. 

IMPORTS. 

Zinc  oxide  (containing  less  than  5  per  cent  of  lead)  has  been  im- 
ported into  the  United  States  in  both  the  dry  state  (crude  pigment) 
and  mixed  with  oil  (mixed  paint).  The  imports  consisted  wholly  of 
French  process  oxide,  which  was  not  made  in  appreciable  amounts 
in  the  United  States  prior  to  the  war.  Only  about  400,000  pounds 
of  oxide  were  imported  in  the  form  of  mixed  paint  and  the  imports 
were  falling  off.  At  the  outbreak  of  the  war  the  supply  of  French 
process  oxide  was  cut  off,  but  after  1915  the  demand  for  this  material 
was  met  by  domestic  manufacture. 

REVENUE, 

The  tariff  reduction  of  the  act  of  1913  was  followed  by  a  general 
increase  in  the  amount  of  imports  but  lowered  considerably  the  reve- 
nue obtained  in  the  form  of  duties. 

PRICES. 

The  prices  of  zinc  oxides  vary  with  the  price  of  spelter  and  with  the 
physical  and  chemical  characteristics  of  the  product.  Except  for  a 
short  time  in  the  early  months  of  the  war,  when  the  price  of  oxide 
was  kept  dowii  by  the  producers  in  order  not  to  force  the  consumers 
to  go  out  of  busmess  or  to  substitute  other  pigjnents,  the  price  of 
zinc  contents  of  zinc  oxide  has  been  invariably  m^her  than  the  price 
of  the  same  amount  of  zinc  in  the  form  of  metal.  The  differences 
between  the  different  grades  are  variable. 

TARIFF   HISTORY. 

The  general  trend  of  tariff  legislation  has  been  a  lowering  of  the 
duty  on  zinc  products  of  all  kinds.  Until  the  act  of  1913,  however, 
duties  on  the  zinc  pigments  had  been  changed  only  once.  The  last 
act  reduced  the  duty  on  zinc  oxide  by  nearly  6  per  cent  ad  valorem 
(from  16  per  cent  to  10  per  cent  and  from  20.5  to  15  per  cent). 

COMPETITIVE   CONDITIONS. 

The  manufacturers  of  American  process  oxide  occupy  a  very  ad- 
vantageous position  and  control  both  the  domestic  and  foreign  market 
for  this  material. 

The  manufacturer  of  French  process  oxides  is  dependent  on  the 
zinc-metal  market  for  his  raw  material,  and  compensating  duties  are 
necessary  to  cover  the  duty  on  zinc  metal. 
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Zine  oxide,  dry— Summary  table. 


RMlo  to  prod  uctlai. 
Importa,    Eiporta. 


20.  BO 
17.  B8 
17.  a> 


Me.<xi 

44 

MZ.22  / 

* 

m  BO  r 

Value  p«r  I  EgnlraleDt 


•  1S.98 
10.  €0 
10.00 


r  Ocl.  3, 1013-IiiDe  30, 1014.  nndei 

General  Information. 

(Par.  01,  »et  ot  I813.| 

"Zinc,  oxide  of,  and  plsinients  containing  zinc  but  not  containing 
more  than  5  per  centum  of  lead,  ground  dry,  10  per  centum  ad  valorem; 
■when  ground  in  or  mixed  with  water  or  oil,  lithopone,  and  white 
■sulphide  of  zinc,  15  per  centum  ad  valorem." 

DESCRIPTION  AND  GRADES. 

There  are  three  types  of  zinc  pigments  on  the  market:  (1)  Zinc 
oxide,  _  (2)  leaded  zmc  oxide,  and  (3)  lithopone.  Each  of  these 
types  is  manufactured  in  several  grades,  depending  on  the  method 
of  manufacture  and  quality  of  the  raw  material. 

(1)  Zinc  oxide  is  the  most  important  of  the  zinc  pigments,  and  is 
known  by  various  names,  such  as  zinc  white,  Chinese  white,  flowers 
of  zinc,  olanc  de  zinc  (de  neige),  fleures  de  zinc,  zinkweiss,  etc.  In 
addition  to  the  grades  used  for  pigment,  chemically  precipitated  zinc 
oxide  of  extreme  purity  is  used  in  pharmacy.  This  is  the  highest 
grade  of  zinc  oxide  and  is  mentioned  only  for  the  sake  of  complete- 
ness, since  it  was  not  produced  in  the  United  States  until  the  present 
war  and  is  a  very  unimportant  product  as  compared  to  the  wide 
technical  uses  of  other  less  pure  grades.  The  latter  are  obtained  by 
the  chemical  union  of  metallic  zinc  and  oxygen;  that  is,  by  burning 
zinc  in  air.  Oxides  for  use  as  pigments,  therefore,  have  the  proper- 
ties of  a  fume,  impalpable  and  very  finely  divided. 
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Practically  all  grades  of  leftd  free  zinc  oxide  contain  98  per  cent  oir 
more  of  oxiae  of  zinc  (ZnO).  Variation  in  composition  is  very  slight 
and  the  grading  is  based  largely  on  physical  qualities.  The  bettei^ 
grades  are  a  piire  and  permanent .  white,  unaffected  bv  hydrogen, 
sulphide  or  other  gases.  The  material  is  sampled,  rubbed  down  with, 
oil,  and  compared  cheniicallj  and  phyBically  with  standard  samples. 
For  use  in  ruober  making,  shght  variations  in  color  are  not  important^ 
but  freedom  from  lead  and  absence  of  hard  particles  is  required,  and 
fineness  and  xmiformity  are  insisted  upon  to  an  even  greater  extent 
than  in  paint  making. 

American  zinc  oxides  are  divided  into  two  main  groups,  depending 
on  the  process  of  manufacture:  (a)  French  process  oxides  and  (6) 
American  process  oxides. 

(a)  French  process  zinc  oxides  are  made  by  di£»tillin£  spelter  (zinc- 
which  has  previously  been  recovered  from  the  ore)  and  allowing  the 
fume  to  oxidize  in  the  air.  For  this  reason  the  process  is  also  called 
the  ^'indirect  process.''  These  oxides  were  formerly  manufactured 
only  on  the  Continent,  but  in  recent  years  American  manufacturers, 
have  been  producing  products  equal  and  even  superior  to  those  made 
in  France  and  Belgium.  They  are  expecially  aaapted  to  the  manu- 
facture of  the  highest  quality  surreal  rubber  goods,  high-grade 
enamels,  toilet  preparations,  pnnting  inks,  glues,  artificial  ivory,  and 
false  teeth. 

(6)  American  process  lead  free  zinc  oxides  are  made  directly  frotti 
the  ore  and  are  tnerefore  often  referred  to  as  ''direct  process''  oxides. 
As  lead — ^free  ores  are  necessary  for  the  manufacture  of  lead — ^free- 
oxide,  the  domestic  production  was  in  the  hands  of  one  company. 
The  lead  content  is  held  below  2  per  cent  and  the  color,  while  not  as 
bright  as  the  French  process  brands,  is  nevertheless  much  better  thaiL 
that  of  leaded  oxides.  The  chief  use  for  this  grade  is  in  the  rubber- 
trade,  but  large  tonnages  are  used  in  the  manufacture  of  enamel  ware, 
porcelain,  tile,  glass,  oilcloth,  matches,  etc. 

(2)  Leaded  zinc  oxides  contain  comparatively  high  amounts  of  lead 
in  the  form  of  basic  sulphate.  They  are  made  by  the  direct  or  Amer- 
ican process  from  ores  containing,  in  addition  to  zinc,  more  or  less^ 
lead,  whereas  zinc  oxides  are  made  from  ores  that  are  practically 
free  from  lead.  As  most  zinc  ores  contain  lead,  this  type  of  ore  is. 
much  more  plentiful  than  those  with  only  the  one  volatile  metal,  and 
the  pigments  made  from  it  are  less  expensive  than  when  careful 
selection  of  lead-free  ore  is  necessary.  The  amount  of  lead  in  leaded 
oxides  depends  on  the  selection  of  the  ore  and  varies  with  the  different 
producers.  The  price  per  pound  is  in  inverse  proportion  to  the  lead 
content,  and  the  pimients  containing  lead  are  heavier  than  those 
that  are  lead  free.  The  lead  is  not  merely  present  as  a  mechanical 
mixture  but  apparently  is  closely  bound  to  the  zinc  oxide.  The 
commercial  brands  range  from  3  to  37  per  cent  lead  (as  PbSO^).  The 
lower  lead  product  is  produced  chiefly  from  Wisconsin  ores.  Leaded 
zincs  from  Missouri  are  similar,  but  the  lower  lead  content  can  never 
be  reached,  while  the  standard  zinc-lead  white  of  Colorado  contains 
equal  amounts  of  zinc  oxide  and  lead  sulphate. 

(3)  Lithopone  is  a  product  entirely  dinerent  in  chemical  composi- 
tion from  the  other  zinc  pigments.  It  does  not  contaii;i  zinc  oxide. 
The  zinc  is  present  as  the  sulphide  and  is  mixed  with  barium  sulphate. 
It  is  much  cheaper  than  any  of  the  zinc  oxides,  even  those  with  a  com-* 
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pamtively  high  lei4  oontent.  Whereas  pure  sine  oxide  eontoins 
about  80  per  cent  metallia  3inc,  Uthopone  contains  leas  than  30  per 
cent.  Litnppone  also  differs  in  that  it  is  made  as  a  chemical  precipi^ 
tate  Irotsa  solution,  while  practically  all  commercial  ainc  oxides  are 
made  by  sublimation  in  the  dry  way. 

As  compared  with  zinc  oxide,  Uthopone  is  a  coarse-grained  pimient^ 
but  it  is  brilliantly  white,  has  strong  tinting  properties  ana  j^ood 
coverms  power.  The  moat  important  use  is  in  tne  making  of  the 
beautiful  finiehes  known  as  flat  wall  paints.  The  pigment  m  the^e 
paiats  consiats  of  from  75  to  100  per  cent  Uthopone.  The  only 
dmwb&ck  to  Uthopone  ia  the  fact  that  it  is  Ukel^  to  turn  dark  jgray 
when  exposed  aunultaaieously  to  the  action  of  moisture  and  sunlight; 
however,  the  whiteness  usually  returns  whan  these  disturbing  agenciea 
are  romoved. 

Lithppone  is  also  used  in  the  manufacture  of  such  articles  as  lino- 
letijooi,  taole  oilcloth,  and  window-shade  elotb,  and  h^  also  invaded  thf 
rubber  field,  being  used  to  some  extent  as  a  substitute  for  a  oertain 
amoitai'  of  the  higher  grade  fillers  in  the  manuf lecture  of  mechanical 
rubber  goods. 

The  quality  of  Uthopone  is  greatly  affected  by  the  care  taken  in  its 
manufacture  and  by  tne  pxirity  of  tne  ohemicala  used. 

USBS  OF  2INC  PIGMENTS. 

The  sine  pigments,  especially  the  oxides,  are  finding  a  compara- 
tively new  ana  a  rery  important  use  in  the  manufacture  of  vulcanised 
rubber  goods  of  whion  the  most  important  are  automobile  tires.  They 
are  incorporated  into  the  mixture  before  vulcanizing^  The  fimctipn 
of  ainc  oxide  in  rubber  making  is  not  merely  that  ot  a  pigment  for 
}»H>ducing  white  goods,  but  it  adda  materiaJly  to  the  strength  of  the 
Tuleanized  rubber.  Up  to  about  60  per  cent  of  the  mix,  the  addition 
of  zixxG  oxide  increases  the  tensile  strength  of  the  product  without 
seriously  lowering  the  elongation.  A  maximmn  increase  in  strength 
of  25  per  cent  more  than  tne  strength  of  ordinary  vulcanized  rubber 
containing  only  gum  and  sulphur  can  be  obtained  by  the  use  of  zinc 
oxide.  No  other  mineral  filler  now  known  yields  so  great  an  increase. 
Lithopone  is  the  nearest  competitor,  but  leaded  zinc  oxides  can  not 
be  used. 

The  principal  consumption  of  zinc  pigments  is,  of  course,  in  the 
making  of  paints,  and  the  rapid  strikes  made  by  the  prepared-paint 
industry  is  to  a  large  extent  attributable  to  the  development  of  these 
highly  satisfactory  and  rather  cheap  pigments.  The  main  advantage 
of  zinc  paints  is  that  they  are  not  discolored  by  sulphureted  hydrogen 
which  has  the  property  of  turning  white  leaa  brown.  Its  disadvan- 
tages are  slow  drying  and  its  tendency  to  become  unduly  hard  in 
time.  The  extreme  hardness  renders  it  less  resistant  to  temperature 
changes.  When  used  alone,  the  paint  cracks  and  peels  off  in  patches, 
makmg  repainting  expensive,  whereas  white  lead  paint  wUl  ^' chalk'' 
or  dust  on.  The  consensus  of  opinion  among  paint  manufacturers 
is  that  a  mixture  of  pigments  is  preferable  to  any  one  pigment  used 
alone,  and  zinc  oxide  is  now  an  almost  invariable  constituent  of  these 
mixtures.  When  used  with  other  pigments,  zinc  oxide  prevents 
chalking  and  gives  a  stirf ace  that  retains  its  color.  The  comoination 
with  other  pigments  prevents  the  cracking  of  the  coat. 
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Minor  uses  of  zinc  pigments  are  for  loading  and  filling  oilcloth  and 
linoleum,  in  matches,  candles,  and  printing  mks.  The  use  of  hi^h- 
grade  zinc  oxide  made  in  the  wet  way  for  medicinal  use  and  pharma- 
ceutical preparations  and  toilet  accessories  has  been  mentioned. 

DOMESTIC  PRODUCTION. 

^  Development  of  the  indiLstty. — ^The  use  of  zinc  pigments  is  compara- 
tively new,  as  it  has  been  developed  during  the  &st  75  years.     The 
greatest  impetus  to  the  industry  was  the  invention  of  the  American 
or  direct  process  of  manufacturing  zinc  oxide  direct  from  the  ore. 
Prior  to  this  invention  in  1854,  the  oxide  had  been  produced  in  only 
a  small  way.    A  little  yeUowish  paint  pi^ent  had  been  made  by- 
grinding  up  the  red  zincite  (natural  zinc  oxide)  ore  found  at  Ftankliti 
Furnace,  N.  J.,  in  association  with  two  other  unusual  ores  of  zinc, 
franklinite  and  willemite.    The  latter  is  the  source  of  very  pure 
spelter  and  zinc  oxide.    It  is  a  silicate  of  zinc  and  is  invariably  asso- 
ciated with  the  oxide.    The  mixed  minerals  have  formed  a  consid- 
erable proportion  of  the  zinc  ore  exported  and  have  been  used  in 
great  quantities  for  making  zinc  oxide  in  Europe. 

The  treatment  of  franMmite,  a  mineral  containing  zinc,  iron,  and 
manganese  in  the  form  of  oxides,  was  a  most  serious  problem  whose 
solution  has  been  the  backbone  of  the  zinc-oxide  industry  in  the 
United  States. 

Since  aU  the  above  ores  have  been  controlled  by  the  New  Jersey 
Zinc  Co.,  this  company  was  formerly  the  onlv,  and  is  still  the  largest 

{')roducer  of  zinc  pigments  in  the  world.  The  recent  apphcations  of 
eaded  zinc  in  the  paint  trade  and  the  discovery  of  other  lead-free 
ores  have  allowed  other  manufacturers  to  make  these  products. 
But  even  in  this  field  the  older  organization  at  its  plant  at  Mineral 
Point,  Wis.,  is  the  leading  producer.  The  history  of  the  zinc  pigment 
industry  has  been  closely  linked  with  this  company  and  its  growth 
is  largely  due  to  the  enterprise  of  this  corporation. 

MetTwds  of  manufacture. — (1)  Zinc  oxides  are  manufactured  for 
paint  by  two  tvpes  of  processes:  (a)  The  French  process,  in  which  the 
vapor  given  on  by  a  ooiling  bath  of  zinc  metal  is  oxidized  and  the 
fume  collected;  and  (6)  the  American  or  direct  process,  in  which  zinc 
ore  is  mixed  with  coal,  heated  to  reduce  and  volatilize  the  zinc,  and 
the  resulting  vapor  oxidized  and  collected. 

The  raw  material  required  for  the  French  process  is  spelter  or  zinc 
previously  reduced  from  the  ore.  A  cheaper  grade  is  made,  using  the 
metallic  zinc  liquated  from  galvanizer's  dross.  The  raw  materials  for 
the  American  process  are  zinc  ore  (preferably  oxide,  carbonate,  or 
silicate,  but  roasted  sulphide  can  be  used)  and  coal  or  other  reducing 
agent. 

(a)  The  French  process  is  very  simple.  The  metal  is  charged  into  a 
suitable  vessel  and  heated  to  tne  temperature  of  volatilization.  The 
zinc  vapor  rises  from  the  surface  of  the  molten  metal  and  oxidizes  as 
soon  as  it  comes  in  contact  with  the  air.  The  residting  fume  is  cooled 
in  flues  and  chambers  and  finally  drawn  through  bags,  which  filter  out 
the  finely  divided  particles  of  zinc  oxide  and  allow  the  gas  to  escape  up 
the  stack. 

(b)  The  American  process  consists  essentially  in  spreading  a  mixture 
of  coal  and  ore  on  a  perforated  grate  and  blowing  an  excess  of  air 
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through  the  grate.  The  zinc  content  of  the  ore  is  thereby  reduced  to 
metal,  volatilized,  and  then  burned  in  the  excess  of  air  in  the  upper 
part  of  the  furnace  and  in  the  fiiues.  The  process  is  applicable  to  all 
the  oxidized  ores  of  zinc  (oxide,  carbonates,  and  silicates)  or  to  the 
roasted  sulphide,  provided  the  gangue  (waste  rock)  is  not  so  fusible  as 
to  sinter  together  and  form  a  mass  that  is  impervious  to  the  blast. 
Even  fusible  ores  can  be  used  if  infusible  material  is  added  to  keep 
the  bed  porous. 

Ore. — -While  the  process  can  be  worked  on  most  ores,  not  all  ores  are 
sufficiently  pure  to  yield  a  product  with  a  good  enough  color  to  make  it 
available  as  pigment.  In  general  any  impurity  that  will  form  a 
colored  oxide  or  sulphide  is  deleterious.  Caamium  is  one  of  the  com^ 
monest.  Being  very  volatile,  it  always  enters  the  fume.  Its  dark 
brown  oxide  and  bright  yellow  sulphide  both  have  strong  tinctorial 
powers.  A  fraction  of  1  per  cent  of  this  element  in  tnese  forms 
seriously  affects  the  color  of  the  pigment.  It  is  usually  possible  to 
convert  cadmium  in  the  pigment  to  the  white  sulphate  or  carbonate, 
and  analyses  of  the  12  leading  brands  of  zinc  oxide,  French  process, 
lead  free,  and  leaded  grades  on  the  market  show  0.02  to  0.35  per  cent 
cadmium  (or  up  to  0.45  per  cent,  if  figured  as  sulphide),  but  they  are 
of  satisfactory  color.^ 

Leady  which  is  of  almost  universal  occurrence  in  zinc  ores,  also 
injures  the  color,  but  to  a  much  less  degree  (in  spite  of  the  fact  that 
its  sulphide  and  oxides  are  black  or  colored)  than  cadmium,  because  a 
basic  sulphate,  which  is  white,  is  generally  formed.  Since  zinc  oxide 
containing  over  0.2  per  cent  lead  can  not  be  used  in  rubber  making, 
practically  lead-free  ores  must  be  selected  for  making  the  higher 
grades  of  zinc  oxide.  Sulphur  may  be  found  in  the  fume  in  the  form 
of  sulphide,  sulphate,  or  sulphurous  anhydrides.  The  first  form  is 
the  most  objectionable  as  to  injuring  the  color,  but  the  last-men- 
tioned compound  is  believed  by  most,  though  not  all,  paint  manufac- 
turers to  have  a  ba^  effect  on  the  grinding  properties  of  the  pigment. 
SiQphates,  if  soluble,  are  exceedingly  undesirable,  since,  especially  in 
outside  paints,  they  are  hable  to  be  leached  out  from  the  coat,  leaving 
discolored  spots.  (The  desirability  of  a  low  sulphur  content  of  the 
furnace  charge  is  evident.)  Chlorides  in  appreciable  quantity  are 
rarely  evolved  from  the  charge,  but  should  tney  be  present  in  appre- 
ciable amounts  in  the  fume  they  are  open  to  the  same  objection  as 
sulphates. 

Fuel. — The  main  requirement  of  the  fuel  is  that  it  must  not  produce 
a  black  smoke.  In  tne  West,  where  anthracite  is  expensive,  semi- 
bituminous  coal,  low  in  volatile  matter,  is  sometimes  substituted  for 
the  harder  coal,  but  is  not  so  good.  Coke  does  not  work  well  because 
it  produces  a  locally  intense  heat,  which  may  cause  sintering  and  make 
the  charge  impervious  to  the  blast.  It  is,  however,  used  occasionally 
as  a  part  of  the  charge  fuel,  although  never  alone. 

Limestone. — Lime  flux  is  often  added  to  siliceous  ores  to  aid  in  their 
reduction,  but  it  generally  does  more  harm  than  good  since  it  tends  to 
make  the  residue  too  fusible. 

Both  ore  and  coal  as  usually  received  at  the  oxide  plant  are  fine 
enough  to  obviate  the  necessity  of  further  crushing;  tne  ore  is  con- 
centrated at  or  near  the  mine  and  is  therefore  fine  enough,  while  the 

» If.  E.  Wemple,  Discussion,  Trans.  A.  I.  M.  iS.  LVII  (1918),  p.  ti^.. 
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dinftiler  niz^s  oi  coal,  being  suitable  tod  generAlIy  cheaper,  Ate  Ahnost 
mrdrtabbt  tcsed.  If  flnxed  (limestoiie,  ete.)  aorci  emplojed^  a  Mftail 
<n^dhei'  mu^t  be  m^tftBed  to  break  tbeitt  ddum  to  appf  o^iiiately  the 
sam^  ifti^e  ais  the  rti^t  af  the  chatge. 

A  good  exaittriie  of  tintpigmmi  trotks  k  that  of  the  New  Jef^y 
Zhic  Co.,  at  Pwmerton,  JT.  J.  Thte  woi'ks  hae  bewi  de6c*ibdd  in 
iSetail;  ^  and  the  deecription  with  etits  of  the  furnaees  and  plMe  of  the 
works  are  available  in  the  auxiliary  file. 

At  this  plant  the  ores  c<^sfet  amiodt  whoJly  of  coiicentFates  from 
the  company's  mines  at  Franklin  ftirtiaee.  They  are  divided  into 
three  classes  as  received.  The  average  analyses  of  ^ese  ores  illudirat^ 
the  difference  in  composition. 


Nanieofofe. 

ZioQ. 

Iron. 

Manganese. 

Silica. 

Fraiikliiiit6 

Per  cent. 
19.3 

ill 
17.0 

Pereevi. 
35.0 
15.2 
20.1 

Per  cent. 
12.8 

19.9 
8.9 

Per  cent. 
3.6 

"'Half  and  Oatf'' 

12.6 

Dust 

7.2 

The  franklinite  is  worked  by  itself.  The  residue  is  rich  in  main 
ganese  and  is  reduced  to  spiegeleisen  in  a  small  blast  furnace.  The 
spiegeleisen  is  ^Ad  to  fmakers  of  Bessemer  steel. 

Tne  quality  of  the  fume  and  the  amount  recovered  depend  on-  the 
selection  of  ore,  the  ratio  of  ore  to  coal,  the  ratio  of  both  (ore  and 
coal)  to  the  grate  surface,  and,  most  important  of  all,  the  correct 
proportioning  of  blast  and  exhaust  to  the  charge  worked.  Consider-' 
able  care  and  experience  are  necessary  to  make  a  high-^grade  oxide. 

The  recovery,  expriBssed  in  percentages  of  the  total  ainc  in  the  charge 
recovered  as  zinc  in  the  fume,  is  laever  very  high,  as  some  zinc  is 
inevitably  left  in  the  residu^e.  The  zinc  recovery  from  franklinite 
averages  about  86  per  6etii  and  that  from,  the  'Nialf  and  half '^  and 
fines,  which  are  worked  together  in  the  same  charge,  is  about  78  per 
cent. 

FRODUCTIOKT. 

There  are  mo  pubUsbed  prod^jietion  statistics  covering  the  manufac- 
ture of  lead'^f ree  or  leaded  aeiiie  oxides.  In  the  census  reports  the  pro- 
ductions of  the  various  paint  industries  can  not  be  satisfactorily 
separated.  The  mamufaeture  of  white  lead  or  zinc  white  is  the 
prmeipal  biasin^ess  of  seme  concerns;  some  are  engaged  wholly  in 
paint  mixiing,  while  other  establishments  make  both  crude  pigments 
and  mixed  paints. 

In  addition  to  the  products  listed  above,  there  were  manufactured 
by  smelters  direct  from  the  ore  106,791  tons  of  pigments,  valued  at 
$9,978,710,  in  1914,  as  compared  with  87,525  tons,  valued  at 
$7,963,332,  in  1909.  Since  zinc  oxide  and  leaded  zinc  oxide  are 
practically  the  only  pigments  manufactured  direct  from  the  ore  by 
a  smelting  process  (the  production  of  high  lead  fume  is  probably  only 
a  comparatively  small  iPraction  of  such  pigments)  these  figures  can 
be  assumed,  without  much  exaggeration,  to  represent  the  combined 
productions  of  these  two  commodities  by  the  American  process.  The 
above  figures  show  an  increase  of  22  per  cent  in  the  amount  of  product 

1  Geo.  C.  Stone,  Oxide  of  zinc,  Trans.  A.  I.  M.  £.  LVII,  pp.  682-695. 
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and  an  iacreMe  erf  ^6.3  p^r  cent  in  its  ralue  for  the  five-year  period. 
The  growtib  of  the  industrv  has  been  m  ramd  since  1914. 

There  are  no  data  at  hand  covering  tne  prodaction  of  French 
process  oxides.  This  is  a  comparatively  new  industry  in  the  United 
States  and  has  seen  the  most  of  its  development  since  the  outbreak 
of  th«  war. 

The  gtoirth  g(  the  zinc-pigment  industry  is  illustrated  by  the  fol^ 
lowing  table,  which  shows  the  zinc  content  of  zinc  pigments  made  in 
the  United  States  (from  both  foreign  and  domestic  ore) : 

Primary  zinc  content  of  zinc  pigments  made  in  the  United  States,  1908''1915} 


Ymt. 


1908 
1909 

iHa 

1911 


Sliort  tons. 


48,004 
54,139 
60,693 
46,122 


Year. 


1912 
1913 
1914 
1915 


Short  tons. 


64,032 
70,622 
70,619 
79,572 


1  Hioeral  ResonrcM  U.  8.  0<k>].  Survey. 


EXFOwrs. 

The  Ofily  zinc  pigments  exported  in  any  quantity  from  the  United 
States  are  AHterican  process  oxides.  In  1909  these  exports  amounted 
to  about  27^000,000  pounds,  or  approximately  25  per  cent  of  the 
domestic  prcKiuction.  The  maximum  exportation  was  In  1915,  when 
over  37,580,000  pounds  of  zinc  oxide,  valued  at  $1,808,970,  were 
exported.  In  1916  and  1917  the  amount  exported  was  practically 
the  sMUsae  as  in  the  prewar  period,  running  a  little  more  than  31,000,000 
pounds  annually,  but  the  enhanced  price  increased  their  value  to 
luUy  three  times  that  of  the  annual  exports  before  the  war. 

'nve  heaviest  exports  of  zinc  oxide  nave  always  been  to  England, 
and  before  the  war  the  only  important  importers  of  American  zincs 
were  European  countries.  Even  Germany,  the  chief  producer  of 
French  process  oxide,  imported  over  2,000,000  pounds  of  the  cheaper 
Anaerican  material  to  be  used  in  the  making  of  lower-grade  paints. 
A  steadily  increasing  amount  has  been  shipped  to  Canada,  and  during 
the  war  period  the  amount  increased  over  100  per  cent.  An  important 
effect  oi  the  cutting  off  of  supplies  from  the  Central  Powers  and 
Belgium  has  been  tne  diversion  of  a  large  part  of  the  exports  that 
fonaerly  went  to  European  countries  to  South  America.  While  the 
amount  of  exports  has  not  increased  appreciably,  this  transfer  of 
their  destination  may  be  important.  The  mixed-paint  business  has 
grown  so  rapidly  that  it  has  left  little  margin  of  American  process 
oxides  to  be  exported  as  crude  pigment,  particularly  in  the  face  of 
lessened  importations. 


FOREION  PBODUCTION. 


Data  as  regards  foreign  production  are  lacking.  The  United  States 
is  the  only  important  proaucer  of  American  process  oxide.  Prior  to 
1914  Germany  was  doubtless  the  leading  producer  of  zinc  oxide  by 
the  French  process  and  was  followed  in  close  order  by  Belgium,  Hol- 
land, and  France.  Very  little  American  process  oxide  has  been  pro- 
duced in  Europe,  due  to  the  expense  of  the  anthracite  coal,  and  a 
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general  lack  of  ore  of  the  necessary  purity.  Practically  the  only 
source  of  the  product  was  the  Dutch  imports  of  willemite  (high-grade 
zinc  ore)  from  New  Jersej^.  About  20,000  tons  of  this  ore  were  annu- 
ally shipped  from  the  United  States  to  the  Netherlands  and  were,  all 
used  in  tne  making  of  pigment. 

There  is  very  little  leaded  zinc  oxide  manufactured  outside  of  the 
United  States.     Recently  a  small  output  has  developed  in  Italy. 

IMPOBTS. 

Since  October  4,  1913,  the  classification  of  imports  of  zinc  pig- 
ments adopted  by  the  Department  of  Commerce  has  been  as  follows: 
Zinc  oxide  containing  less  than  5  per  cent  of  lead  (zinc  oxide  largely, 
but  also  includes  some  of  the  higher  grades  of  leaded  zincs),  (1)  dry 
and  (2)  ground  in  oil  or  water  (mixed  paints);  lithopone;  zinc  sul- 
phide. 

Prior  to  the  above  date  the  distinction  between  zinc  oxide  and 
leaded  zinc  with  large  amounts  of  lead  was  not  made.  Importations 
of  the  latter  class  of  pigments  have  never  been  more  than  a  negli- 
gibe  amount. 

Tlhere  was  a  large  and  steady  importation  of  zinc  pigments  before 
the  outbreak  of  the  European  war.  These  consisted  of  French  proc- 
ess oxides  and  lithopone.  About  five  million  pounds  of  high-grade 
zinc  oxide  (dry)  was  imported  annually  from  Germany,  Belgium,  and 
France.  At  that  time  no  zinc  oxide  was  made  from  spelter  in  the 
United  States  and  it  is  doubtful  if  it  would  have  been  profitable  to 
make  it  from  American  spelter,  as  the  metal  sold  at  a  much  higher 
price  in  the  United  States  than  in  Europe.  The  imports  of  high- 
grade  mixed  paints  was  only  a  fraction  of  those  of  the  cruder  pigment 
and  averaged  less  than  400,000  pounds  annually. 

By  the  wording  of  the  1913  act,  zinc  oxide  containing  up  to  5  per 
cent  of  lead  was  classified  with  the  highest  grade  or  lead-free  oxide ; 
whereas  leaded  zincs  were  not  included  in  this  classification  previ- 
ously. This  broadening  of  the  classification  had  slight  effect,  how- 
ever, on  the  importation  because  the  domestic  demand  for  leaded 
oxide  even  the  higher  OTades  has  always  been  supplied  by  domestic 
manufacturers.  Since  French  process  oxide  was  not  manufactured 
in  the  United  States  prior  to  1915,  the  increase  of  nearly  20  per  cent 
that  followed  the  reduction  of  the  duty  on  the  dry  pigment  is  due 
to  the  fact  that  it  could  be  obtained  at  a  lower  price  and  could  there- 
fore compete  on  more  nearly  equal  terms  with  American  process  pig- 
ment. 

The  tariff  reduction  in  the  case  of  zinc  oxide  ground  or  mixed  with 
oil  or  water  (mixed  paint)  served  temporarily  to  check  the  steady 
decline  in  these  imports  that  had  been  in  progress  since  1912.  The 
imports  in  1914  were  practically  equal  to  those  of  the  preceding  year. 

The  lowered  duties  on  zinc  pigments  resulted  in  a  marked  reduc- 
tion in  the  amount  of  revenue  collected  by  the  Government.  This 
was  most  marked  in  the  dry  oxide  and  lithopone  import  duties. 
Although  the  amount  of  the  former  increased  almost  20  per  cent 
and  the  latter  (including  ''zinc  sulphide ^0  nearly  doubled,  the  reduc- 
tion in  revenue  was  from  $61,500  to  $41,200^  and  from  $64,500  to 
$46,900  ^  or  33  per  cent  and  27  per  cent,  respectively. 

1  Calculated  to  a  basis  of  12  montos. 
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The  outbreak  of  the  great  war  cut  off  the  European  supplies  of  all 
zinc  products  and  naturally  resulted  in  a  rapid  falling  off  of  the 
imports  of  all  kinds  of  zinc  pigments. 

PRICES. 

The  price  of  all  zinc  pigments  is  normally  dependent  on  the  price 
tor  spelter,  and  the  zmo  contents  of  eren  the  lower  trades  of 
Amencan  process  leaded  zinc  sell  at  a  slightly  higher  price  man  their 
value  iu  terms  of  spelter.  The  only  exception  to  tnis  rule  was  in 
the  fir^t  few  months  following  the  outbreak  of  the  European  war. 
Spelter  prices  then  soared  to  above  30  cents  a  pound.  French  process 
oxide,  being  produced  directly  from  the  metal,  promptly  reflected 
the  advanced  prices  and  was  nard  to  get  because  of  the  cutting  off 
of  German  shipments  and  the  general  stringency  of  spelter.  The 
price  of  Amencan  process  oxioe,  however,  was  held  back  within 
moderate  limits  by  tne  producers  in  order  not  to  unduly  hamper  the 
paint  industry  wmch  had  become  largely  dependent  on  this  product. 
When  spelter  was  selling  at  from  20  to  30  cents  a  pound,  tne  same 
amount  of  zinc  was  sold  as  oxide  at  a  price  less  than  half  that  of  the 
metal. 

Quotations  for  the  various  grades  of  oxide  are  listed  on  page  165 
of  this  survey. 

The  average  price  received  by  makers  of  lithopone  in  1917  was 
approximately  $116.06  a  short  ton,  or  5.8  cents  a  pound,  as  compared 
with  quoted  wholesale  prices,  which  ranged  from  6  to  9|  cents  a 
pound,  being  generally  6i  to  7  cents  a  pound  throughout  the  year.* 

COMPETITIVE  CONDITIONS   AND  TARIFF. 

The  duties  fixed  by  the  act  of  1913  were  so  low  as  to  permit  of 
fairly  active  competition  between  domestic  and  foreign  supplies  of 
all  zinc  pigments.  Even  the  importation  of  French  process  oxide^ 
which  at  that  time  was  not  being  manufactured  in  the  United  States, 
was  increased  because  its  lowered  price  placed  it  in  a  position  to 
compete  on  more  nearly  equal  terms  with  the  American  process 
oxides.  While  the  imports  of  all  zinc  pigments  were  increased,  the 
revenue  derived  from  the  duties  collected  were  cut  one-third  on 
imports  of  dry  zinc  oxide  and  nearly  as  much  on  lithopone. 

The  competitive  status  of  the  domestic  manufacturers  of  American 
process  zinc  oxide  is  excellent,  and  it  is  not  likelv  that  any  foreign 
oxide  of  this  character  would  be  imported  even  it  it  were  placed  on 
the  free  list. 

The  domestic  manufacture  of  French  process  oxide  is  a  result  of 
war  conditions.  Its  survival  is  more  closely  linked  with  the  spelter 
industry  than  is  that  of  any  of  the  other  zinc  base  pigments,  all  of 
which  require  compensatory  duties  to  cover  the  duty  on  spelter, 
which  mav,  in  the  future  as  in  the  past,  determine  the  differential 
between  the  foreign  and  the  domestic  quotations  on  the  metal. 

Zinc  oxide  ground  in  oil  (paste)  is  not  now  an  important  item,  as 
American  pigment  grinders  are  equipped  to  meet  foreign  competition 

1  James  M.  Hill,  Mineral  Resources.   U.  S.  Oeol.  Survey,  Barytes,  etc.,  1917.    Advanca  publication. 
(Vol.  n,  p.  290.) 
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fts  long  aa  they  are  assured  of  their  supplies  of  raw  material  (which 
in  this  case  includes  linseed  oil  aa  well  as  zinc  oxide). 

Zinc  oxides  containing  more  than  5  pet  cent  of  lead  are  not  given 
specific  mention,  therefore  are  classed  with  lead  pigments.  (Par.  56.  > 
Under  the  present  classrScation  of  lead  free  and  leaded  zincs,  American 
process  leaded  oxides  are  dutiable  at  a  higher  rate  and  at  a  greater 
amount  per  pound  than  are  lead  free  oxides. 

'*  The  lead  content  of  leaded  oxides  containing  up  to  20  per  cent 
lead  sulphate  requires  no  protection  regardless  of  the  duty  imposed 
on  lead  ore  and  metal.  The  lead  in  the  ores  from  which  leaded 
oxides  are  produced  can  not  be  separated  economically  from  the  zinc, 
and  its  presence  lowers  the  value  of  the  ore  for  either  zinc  oxide  or 
z  nc  metal  manufacture. 

Zine  oxvIe—pToduaion  in  Vhtttd  StaUt. 

IFrom  MlDeral  Resourcea,  United  Btotea  Qeologltal  Surrajr.] 


Ymt. 

Quaotlty. 

Valua. 

Year. 

QuBUtEty. 

Value. 

*'^«'^ 

5.8ia,370 
),«2«9 
7  1B152S 

aSortlmu. 

ill 

ill 

17,801,300 

« 

291 

827 
001 

i?'^'^ 







Leaded  zinc  oxide — Production  in  Vmted  SUUet, 

IFrom  United  Stales  Geological  Survey.) 


Yi«. 

tJuanlUy. 

Value. 

Year. 

Quantlly. 

Value. 

f.Ki 
0,833 
8,7«i 

9;«i 

ITTB.aOO 
■     834;7M 

eG3,'8m 
7«,a»8 

i;S 

i;S! 

27,691 

Vbeti  jtr. 

Ratteoldaty. 

QoMlllW. 

V... 

e^Xa. 

Vafaieper 

quantity. 

swa 

IceMper  pound.. 

i    i 
i    i 

t2B»,285.00 

S6  022.S9 

fl6,2«fljlK 

111 

14,081.62 

10.08 

.on 

.058 
.083 

»■««■(, 

is:  78 

TARIFF  INFORMATION  SXmVEYS. 


163 


Zinc,  oxide  o/^  and  white  jfoint,  or  pigment  containing  zinc,  but  not  containing  lead — 

Oround  in  oU— -Imports  for  consumption — Revenue. 


Fiscal  yeftr. 


1907.. 
1908.. 
1909.. 
1910. . 
1911.. 
1912.. 
1913.. 
1914 » 


Rate  of  daty. 


l}cents  per  pound . 

do 

....do 

...-do 


.do 

.do 

.do 

-do 


Quantity. 


Pawidt. 
305,511 
322,314 
359,115 
473,560 
467,398 
565,224 
320,666 
62,066 


Value. 


$35,162.00 
29,078.00 
34,442.30 
43.191.00 
33,905.00 
44,637.00 
27.295.00 
5,302.00 


Duty 
collected. 


15,346.46 
5,640.50 
6,284.54 
8,287.32 
8,179.50 
9,891.42 
5,611.48 
1,066.14 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
16w21 
19.40 
18.25 
19.19 
24.13 
22.16 
20.56 
20.48 


1  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

Zinc,  oxide  of,  and  white  paint,  or  moment  containing  zinc,  hut  not  containing  lead — 
Sulphide  of,  white,  or  white  mlphide  of^Imports  for  consumption — Revenue, 


Fiscal  year. 


1907 

1908 

1909 

1910 

mi 

1912 

1913 

19141... 


Rate  of  duty. 


1  \  cents  per  pound . 
do 

....do 

....do 


.do. 
.do. 
.do. 


Quantity. 


pounds. 
1,395,518 
1,206,849 
1,316,081 
2,307,609 
5,409,520 
6,325,072 
5, 163, 642 
847,663 


Value. 


$44,643.00 

41,537.00 

50,749.00 

68,925.00 

145,201.00 

157,921.00 

144,812.00 

25,777.00 


Duty 
collected. 


$17,444.01 
15, 110. 64 
16,451.02 
28,846.23 
67,619.06 
79,063.45 
64,545.55 
10,594.55 


Value  per 

unit  of 
quantity. 


$0,032 
.034 
.039 
.029 
.027 
.025 
.028 
.030 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
39.07 
36.38 
32.42 
41.85 
46.57 
50.07 
44.57 
41.10 


^  July  1  to  Oct.  3, 1913,  imder  act  of  1909. 

Zinc,  oxide  of,  and  pigment  containing  zinc  but  not  containing  m^re  than  5  per  cent  of 

lead,  ground  dry — Imports  for  consumption — Revenue. 


Fiscal  year. 


W14  « . 
1915.. 
1915  ». 
1916.. 
1917.. 
1918.. 
1919.. 


Hate  of  duty. 


10  per  cent 

do 

Free,  Sec.  IV,  J5, 

10  per  cent 

do 

do 


.do. 


Quantity. 


Value. 


Pounds. 

5,315,807 

2,557,434 

8,000 

1,441,299 

285,433 

294,736 

132,486 


$309,106.00 

144,355.00 

3,748.00 

244,934.00 

65,633.00 

55,302.00 

30,346.00 


Duty 
collected. 


$30,910.60 
14,435.50 


24,493.40 
6,563.30 
5,530.20 
3,034.60 


Value  per 

unit  of 
quantity. 


$0,058 
.056 
.468 
.170 
.230 
.188 
.229 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
10.00 
10.00 


10.00 
10.00 
10.00 
10.00 


1  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1918.        >  For  construction  and  equipment  of  vessels. 

Zinc,  oxide  of,  and  pigment  containing  zinc  but  not  containing  more  than  5  per  cent  of 
lead — Ground  in  or  mixed  with  oil  or  water — Imports  for  consumption — Revenue. 


Fiscal  year. 


1914 ». 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


15  per  cent 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

292,571 

156,451 

66,347 

14,089 

273 

7,088 


Value. 


$21,595.00 

11,525.00 

7,187.00 

1,225l00 

57.00 

1,059.00 


Duty 
collected. 


$3,239.25 

1,728.75 

1,078.05 

183.75 

8.55 

158.85 


Value  per 

imit  of 
quantity. 


$0,074 
.074 
.108 
.087 
.209 
.149 


.\ctual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
15.00 
15.00 
15.00 
15.00 
16.00 
15.00 


1  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 
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Zme,  nUphide  q/',  wUte — Import*  for  eontmnption — Revi 


FI«»ly*ir. 

Rates  of  duty. 

QuanUly. 

VUlM. 

JX.. 

VBhwper 

imllaf 
quBntlty. 

computed 
advuomn 

rate. 

do '.'.'.'.'.'.'.'. 

491,  «3« 

tlS,3t3.l» 

1106.20 
1,3*7.64 

27&6S 

10.033 

:S 

PCTCtnt. 

\ 

■  0«t.  4.  lOlS,  to  June  30, 1014,  nndw  act  of  1813. 
Zine  oxide — Domtitic  txporU  {^fisctd  ytart). 


ExporWfltO- 

im 

lOlO 

1.11 

Qumtity. 

Vahu. 

Quantity, 

Valua. 

Quailtlty. 

Value. 

/Wwlt^ 

Is 

126,778 

i;i 

388,  S8« 

;5 

..is 

■,S:g 

IS 

"■g;S 

IIS.  300 

!|S 

11 

1,013 

=!S'fl! 

10C>;743 

6S.200 
247,413 

9,2B0 

20,BSS,B97 

l«I,B» 

27, 140, 378 

S6e,4«a 

«,8ee,»7B 

' 

rbEM  Ogures  are  Rn- botb  dry  and  oil. 


Exported  to- 

1012 

igi3 

.014 

Quantity. 

v.,». 

Quantity. 

value. 

Quantity. 

Value. 

Pound!. 

!;S;S 

3  038  018 
i;  342!  012 

2,648,SM 

2,K5;4M 

MB.  WO 
115,277 

•as 

iw'ew 

48;  676 

388^808 
30;200 
128, 2sa 

'   30 
7.382 
4,204 

Pounit. 

350,967 

611,568 

2,Bia,lS0 

3,834,368 

'630^625 

"■Z;S 

4,344,530 

106,015 

4  731 

232,850 

113,260 
10,140 
93,125 
143,600 
104:920 
30,450 

Is 

23,596 

•'S 

9,440 
0,431 

•"i-A. 

339 
2,391 

■1 

63( 

12,088 

895 

3,089 

11; 

281 
89 

48B 
149 

838 

000 

4b; 

??i 

SS;:::::::::::;;;:;. 

400 

Total 

32,792,882 

1,182,883 

31,035,147 

1,164,889 

29.197,790 

1.21S,3«6 
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Zinc  (mde — Domestic  exporti  {fiscal  years) — Continued. 


Exported  to — 


Bel^um 

Denmark 

France 

f^ermany 

Italv 

Netherlands 

Rnssia  in  Europe . . 

England 

Scotland 

Canada 

Brazil 

Panama 

Mexico 

Dutch  Bast  Indies. 

Russia  in  Asia 

Australia 

Another 


Total. 


1915 


Quantity. 


Pour»d8. 

48,510 

1,3(»,210 

1,858,275 

207,548 

1,535,030 

24,254 


23,735,404 

1,953,540 

6,005,763 

171.490 

5,90D 

20,313 

10,826 


203,960 
429,898 


37,580,411 


Value. 


$2,050 
61,505 
80,906 

8,850 
68,950 

1,000 


1,157,293 

92,722 

292,415 

11,086 

341 

1,209 

475 


8,732 
21,427 


1,808,970 


1916 


1917 


Quantity. 


Pounds. 


321.490 
1,797,205 


752,265 


22,500 

17,723,677 

1,736,400 

7,798,523 

107,772 

34,969 

46, 161 

250 


3,003 
879,(113 


31,222, 2i28 


Value. 


S25,457 
118,570 


53,000 


1,397 

980,373 

113,422 

576,075 

10,309 

3,357 

3,122 

23 


Quantity. 


Pounds. 


561,890 
3,821,433 


535 
74,349 


1,960,589 


1,170,574 

552 

351,250 

13,259,373 

707,696 

8,620,315 

651,940 

63,634 

96,883 

339,049 

289,804 

658,125 

894,409 


31,486,877 


Value. 


851,018 
379,237 


105»105 

112 

aC2,750 

1,332,918 

74,310 

787,106 

64,522 

7,163 

13,452 

49,961 

27,669 

79,909 

100,777 


3,096,019 


Exported  to— 


Denmark 

France 

Italy 

Russia  ia  Europe. . 

Bngland 

Scotland 

Canada 

Braztl 

Panama 

IkCexico 

Dutch  East  Indfes. 

Russia  in  Asia 

Austt^ia 

Another 


Total. 


1918 


Quantity. 


Pounds, 


665,550 

551,250 

372,100 

8,222,140 

943,040 

8,330,717 

3,948,830 

83,437 

216,602 

191,399 


472,679 
1,864,919 


Value. 


$64,450 
57,000 
48,000 

831,783 
95,040 

792,758 

482,311 
11,858 
34,764 
25,079 


50,744 
250,828 


1919 


Quantity. 


Pounds. 

477,409 
2,563,450 

441,000 

10,000 

5,649,770 

282,240 
7,229,560 
3,681,331 

214,272 

316,076 

697,452 
18 

625,014 
3,863,948 


25,862,063 


2,750,610     86,051,535 


Value. 


857,676 

330,224 

58,992 

1,391 

600,064 

28,235 

687,353 

481,801 

29,839 

50,839 

88,244 

74,866 
S34,650 


8,  oak,  198 


Zinc  oxide  and  pigmentSy  prices  per  pound  wholesale  New  York,  spot. 

[From  on.  Paint,  and  Drug  Reporter.] 


Kind  or  grade. 


German:  1 

Red  Seal 

Green  Seal... 

White  Seal... 
French: 

Red  Seal 

Green  Seal... 
American  process 
French  process: 

Red  Seal 

Green  Seal... 

White  Seal... 


January, 
1912. 


April, 
1912. 


July, 
1912. 


Cents. 
7}- 8a 
8|-8j 
9-9J 


October, 
1912. 


Cents. 

7J-8I 

8|-8j 


January, 
1913. 


April, 
1913. 


7-  7J 
7J-7I 
8-8i 


July, 
1913. 


October, 
1913. 


1  French  process. 
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Zinc  oxide  and  pigrnerUs,  prices  per  pound  wholesale  New  Yorlf  apot — Gontmued. 


Kind  or  grade. 


German:! 

RedSeal.^... 

Green  Seal... 

White  Seal... 
French: 

Red  Seal 

Green  Seal... 
American  process 
French  process: 

Red  Seal 

Green  Seal... 

White  Seal... 


"SST' 


April, 
1914. 


July, 
1914. 


October, 
1914. 


January, 
1915. 


April, 
1915. 


Cents, 

?1 


51 


July, 
1915. 


Cerut, 

(«) 

{'> 
(«) 

25 


October, 
1915. 


Cents. 

?^ 

30 
31 


Kinds  or  grades. 


German:  1 

Red  Seal 

Green  Seal 

White  Seal 

French: 

Red  Seal 

Green  Seal 

American  process 

Frenchprocess: 

RecfSeal 1 

Green  Seal 

White  Seal 


Janu- 
ary. 
1916. 


April, 
1916. 


26-26i 
(*) 

24-241 
24i-24f 
25-2&i 


July, 
1916. 


16-18 
(•) 


Octo- 
ber, 
1916. 


Cents. 


16-18 

(«) 
9i-9i 


Janu- 
ary, 
1917. 


Cents. 

16-18 
(*) 


April, 
1917. 


16-18 

(*) 
91-10 


July, 
1917. 


16-18 


Octo- 
ber, 
1917. 


Cents. 
(*) 


?i 


16  -18 

(*) 
lOi-10^ 

H  -14* 
14J-14I 
15  -15* 


Slnds  or  grades. 


French: 

Red  Seal 

Green  Seal.... 

White  Seal.... 
American  process: 

Standard. 

Sterling 

Superior 

Lehigh 

No.  1  Puritan 

No.  2  Puritan 


Janu- 
ary. 
1918. 


Cents. 
13  -m 
13H3f 
14-14i 

10-lOi 
91-10 
91- 9i 
9-9i 


April, 
1918. 


Cents. 
13-13i 
131-13} 
14-14{ 

10-lOi 
9|-10 

9-9i 
10 
9 


July, 
1918. 


Cents. 
13-14* 
13*-15i 
14-17 

10  -llj 

91-10 

9i-9i 

9-9| 

10 

9 


Octo- 
ber, 
1918. 


Cents. 
13  -13i 
13*-13f 
14-14* 

10-10* 
91-10 
9*- 9* 
9-9* 


Janu- 
ary, 
1919. 


Cents. 
12-12i 
12V-12 
12*-12J 


April, 
1919. 


Cents. 
10} 


1  French  process. 


>  Nominal. 
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Zinc,  oxide,  and  pigmenU — Ratet  of  duty. 


Act  of— 


1883 


1883 
1883 
1890 


1890 

1894 
1894 

1897 


Par. 


87 


go 

91 
00 


61 

47 
48 

57 


1887 


1909 


58 


55 


1909 


1913 


1913 


56 


61 


63 


Tariff  classification  or  description. 


Colors  and  paints.  Inohiding  ]akes,  wlieth«r  dry  or  mixed,  or  fsround 
with  water  or  oil,  and  not  specially  enumerated  or  provided  for  in 
this  act. 
Zinc,  oxide  of: 

Dry 

Oroandinoil .' 

Zinc,  oxide  of,  and  white  iMint  containing  shic,  but  not  contaming 
lead: 

Dry 

Ground  In  oil 

All  other  paints  «Bd  colors,  wiittber^iry  or  mixed,  or  ground  in  water 

or  oil,  including  lakes,  crayons,  snmlts,  and  f rostings,  not  specially 

provided  for  in  this  act,  and  artists'  colors  of  all  kinds,  in  tubes  or 

otherwise. 

Zinc,  oxide  of,  and  white  paint  or  pigment  containing  xinc,  dry  or 

found  in  oil. 
other  paints,  colors,  and  pigments,  whether  dry  or  mixed,  or 
pound  in  water  or  oil,  or  other  solutions,  including  all  colors  in 
tubes,  lakes,  crayons,  smalts,  and  Xrostmgs,  and  not  specially  pro- 
vided for  lathis  act. 
Zinc,  oxide  of,  and  white  paint  or  pigment  containing  tine,  but  not 
containing  lead: 

Dry 

Ground  In  oil 

Sulfld  of  sine  white,  or  white  sulphide  of  ilnc 

Chloride  of  ssino  and  sulphate  of  zinc 

All  paints,  colors,  pigments,  lakes,  crayons,  smalts,  and  frostlngs, 
whether  crude  or  dry  or  mixed,  or  ground  with  water  or  oil  or  wfth 
solutions  other  than  oil,  not  otherwise  specially  provided  for  in  this 
act. 

Zinc,  oxide  of,  and  white  pigment  containing  zinc,  but  not  containing 
lead: 

Dry 

Ground  In  oU 1 

Sulfid  of  zmc  white,  or  white  sulphide  of  zinc 

Chlorideof  zinc  and  sulphate  of  zinc 

All  pamts,  colors, pigments,  stains,  lakes,  crayons,  including  charcoal 
crayons  or  fUslans,  smalts  and  frostlngs,  whether  crude  or  dry  or 
mixed,  or  ground  with  water  or  oil  or  with  solutions  other  than  oil, 
not  otherwise  specially  provided  for  in  this  section. 
AU  glazes,  fluxes,  enamels,  and  colors  used  only  In  the  manufac- 
ture of  ceramic,  enameled,  and  glass  articles. 
Zinc,  oxide  of,  and  pigments  containing  zinc  but  not  contaming  more 
than  5  per  cent  oflead,  g[round  dry. 
When  ground  in  or  mixed  with  (h1  ot  water,  lithopone,  and  white 
sulphide  of  zinc. 
Enamel  paints,  and  all  paints,  colors,  pigments,  stains,  crayons,  in- 
cluding charcoal  crayons  or  fusians,  smalts,  and  frostlngs,  and  all 
ceramic  and  glass  fluxes,  glazes,  enamels,  and  colors,  whether  crude, 
dry,  mixed,  or  ground  with  water  or  oil  or  with  solutions  other  than 
oil,  not  specially  provided  for  in  this  section. 


Ratos  of  duty, 
specific  and 
ad  valorem. 


25    per    cent    ad 
vajorem. 


U  cents  per  pound 
11  cents  per  pound 


U  ccnts-per  pound. 
1}  cents  per  pound. 
25  per  oeat  ad  va- 
lorem. 


1  cent  per  pound. 

25  per  cent  ad  va- 
lorem. 


1  cent  per  pound. 
1}  cents  per  pound. 
It  cents  per  pound. 
1  cent  per  pound. 
30  per  cent  ad  va- 
lorem. 


1  cent  per  pound . 
1}  cents  per  pound. 
It  cents  per  pound. 
1  cent  per  pound. 
30  p^r  cent  ad  va- 
lorem. 


Do. 

10  per  cent  ad  va- 
lorem. 

15  per  cent  ad  va- 
lorem. 
Do. 


Court  and  Treasury  Decisions. 


Lithopone  (sometimes  called  lithophone  and  lithofone)  was  held 
dutiable  as  ''white  paint,  containing  zinc,  but  not  containing  lead'' 
under  paragraph  60  of  the  act  of  1890,  rather  than  as  ''afl  other 
paints  and.  colors,  whether  dry  or  mixed"  under  paragraph  61. 
(Gabriel  v.  U.  S.,  65  Fed.,  422;  G.  A.  2962;  T.  D.  15862.) 

That  classification  was  continued  under  paragraph  57  of  the  act 
of  1897  as  against  the  provision  for  sulphide  of  zinc  m  the  same  para- 
graph. (United  States  v.  Gabriel,  97  Fed.,  934.)  In  a  later  decision 
merchandise  like  that  in  United  States  v.  Gabriel,  composed  of 
70  per  cent  of  sulphate  of  barytes  and  30  per  cent  sulphide  of  zinc, 
ana  known  as  '-litnofone"  and  as  ''sulphide  of  zinc,  white/'  whether 
dried  or  ground  in  oil,  was  held  dutiable  as  "sulphide  of  zinc,  white, 
and  not  as  white  paint  or  pigment  containing  zinc,  but  not  containing 
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lead/^     (Gabriel  v.  U.  S.,  123  Fed.,  296,  affirming  114  Fed.,  401, 
which  affirmed  G.  A.  4707,  T.  D.  22217;  G.  A.  5403,  T.  D.  24615. 
Other  decisions  are  G.  A.  2962,  T.  D.  15862,  T.  D.  15552;  G.  A.  1319, 
T.  D.  12670;  G.  A.  1189,  T.  D.  12451;  G.  A.  1175,  T.  D.  12437.) 
Charlton  white,  composed  of  sulphate  of  barium  with  a  lar^e  pro- 

E option  of  zinc  sulphide  and  a  small  percentage  of  zinc  oxide,  was 
eld  dutiable  as  white  paint  containmg  zinc,  under  paragraph  48 
of  the  act  of  1894.     (G.  A.  3343,  T.  D.  16824.) 

Oxide  of  zinc  powder,  containing  from  1.05  to  3.7  per  cent  of  lead, 
was  held  to  contain  too  insignificant  a  percentage  of  lead  to  make 
the  article  dutiable  as  a  lead  product,  and  accordingly  was  held 
dutiable  under  paragraph  60  of  the  act  of  1890  as  oxide  of  zinc  not 
containing  lead.     (G.  A.  2007,  T.  D.  13813.) 

Chinese  white  in  small  calces  were  held  dutiable  as  oxide  of  zinc  under 
paragraph  47  of  the  act  of  1894  and  not  as  artists'  colors  in  cakes 
under  paragraph  48.  (G.  A.  3353,  T.  D.  16834.)  But  similar  mer- 
chandise groimd  in  water  was  held  by  the  Treasury  Department  not 
to  come  within  the  provision  in  paragraph  47  of  that  act  for  oxide 
of  zinc,  dried  or  ground  in  oil.     (Dept.  Order,  T.  D.  17582.) 

White  paint  containing  59.23  per  cent  of  zinc  oxide  and  no  lead 
was  held  not  dutiable  as  white  paint  containing  lead  under  para- 
graph 55  of  the  act  of  1897.     (Abstract  5654,  T.  D.  25233.) 

Zinc  yelloWy  classified  under  paragraph  54  of  the  act  of  1913  was 
found  upon  analysis  to  be  zinc  and  potassium  chromates  and  dutiable 
accordingly  imder  paragraph  61.     (Abstract  37062,  T.  D.*35000.) 

Zinc  yellow  crushed,  found  to  consist  of  a  pigment  containing  zinc, 
was  held  dutiable  under  the  first  provision  oi  paragraph  61  of  the 
act  of  1913.     (Abstract  36769,  T.  D.  34871.) 

Enamel  white  paint  containing  zinc,  but  not  lead,  and  ground  in 
oil,  with  varnish  added  as  a  gloss,  varnish  in  chief  value,  was  held 
dutiable  under  paragraph  57  of  the  act  of  1897  as  white  paint  con- 
taining zinc  but  not  containing  lead  ground  in  oil,  rather  than  as 
paints  ground  with  solutions  otner  than  oil  or  as  varnishes.  (Pom- 
eroy  v.  U.  S.,  126  Fed.,  583;  United  States  v.  Bird,  167  Fed.,  319, 
affirming  T.  D.  29008,  which  reversed  G.  A.  6449,  T.  D.  27633.) 

Enamel  white,  shown  by  analyses  to  contain  from  58  to  63  per  cent 
of  oil,  turpentine,  and  gum  varnish,  was  held  dutiable  under  para- 
graph 51  of  the  act  of  1909  as  ^* enamel  paint  made  with  varnish" 
rather  than  as  ^'zinc,  oxide  of,  and  white  pigment  containing  zinc 
*  *  *  ground  in  oil"  under  paragraph  55  of  that  act.  (G.  A.  7356, 
T.  D.  32453.) 

Enamel  paints  and  colors  classified  as  chemical  compounds  xmder 
paragraph  17  of  the  act  of  1913  were  held  dutiable  as  colors  or  paints 
under  paragraph  63  of  that  act.  (Abstracts  41301,  41235,  38658, 
38225.) 

Enamel  paint  was  held  dutiable  under  paragraph  55  of  the  act  of 
1909.     (Abstract  36965,  T.  D.  34969.) 

Enamel  white  found  to  contain  oil  and  turpentine  as  well  as  varnish 
gum  was  held  properly  classified  under  paragraph  51  of  the  act  of  1909. 
(Abstract  33674,  T.  D.  33763.) 

Enamel  white  assessed  as  enamel  paint  made  with  varnish  under 
paragraph  51  of  the  act  of  1909  was  held  dutiable  under  paragraph 
56  of  that  act  as  claimed.     (Abstract  33594,  T.  D.  33738.) 
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Veluvine  white  was  held  dutiable  as  enamel  paint  under  paragraph 
56  of  the  act  of  1909  and  not  as  enamel  paints  made  witn  varnish, 
nor  as  a  pigment  under  that  act.  (G.  A.  7324,  T.  D.  32243 ;  Abstract 
31546,  T.  l5.  33263.) 

Merchandise  classified  as  a  chemical  salt  under  paragraph  3  of  the 
act  of  1909  was  held  dutiable  as  white  sulphide  of  zinc  under  paragraph 
55  of  that  act.     (Abstract  25977,  T.  D.  31727.) 

Chromate  of  zinc  without  lead  or  bichromate  of  potash  or  soda  was 
held  not  dutiable  as  a  chrome  color  in  which  lead  and  bichromate  of 
potash  or  soda  were  component  parts  under  the  act  of  1894.  (G.  A. 
3896,  T.  D.  18139.) 

Miscellaneous  . 

igneous  concentrate — concentrating  smelting. 

The  introduction  of  igneous  concentration  (concentrating  smelting, 
etc.)  of  ores  of  too  low  a  grade  to  smelt  or  too  complex  to  separate  by 
mechanical  methods  has  introduced  a  new  product  whose  classifica- 
tion is  diflScult.  It  is  strictly  a  leaded  zinc  oxide,  since  it  consists 
largely  of  zinc  oxide  with  varying  amounts  of  lead  as  basic  sulphate 
and  since  it  is  prepared  by  processes  almost  identical  with  those  used 
for  making  tne  pigment.  However,  the  igneous  concentrate  is 
valueless  as  a  pigment  or  for  any  of  the  purposes  that  the  older 
product  is  used  for.  It  is  only  used  as  a  source  of  lead,  zinc,  and 
whatever  other  metals — notably  silver — it  may  contain.  The  color 
ranges  from  gray  to  red  or  brown;  no  effort  is  made  to  secure  uni- 
formity, as  it  is  an  unfinished  product. 

Concentrating  smelting  is  merely  a  means  of  concentrating  the 
metallic  contents  of  low-grade  lead-zinc  ores.  The  Wetherill  grate  is 
frequently  used  as  in  the  making  of  pigment  oxide,  especially  tor  fine 
material.  Lump  ores  were  treated  in  Colorado  in  a  blast  furnace  but 
are  now  generally  treated  like  the  fine  material  in  a  reverberatory 
furnace  that  closely  resembles  the  Wetherill  grate,  although  more 
recent  practice  leans  toward  dispensing  with  the  blast  from  below, 
and  uses  a  solid  bottom  on  the  hearth.  Ores  containing  copper  along 
with  lead  and  zinc  may  be  smelted  in  a  reverberatory  at  a  nigh  tem- 
perature. The  lead  and  zinc  are  volatilized  as  far  as  possible  and 
the  copper  and  gold,  together  with  as  much  of  the  silver  as  does  not 
go  off  in  the  fume,  are  collected  in  a  low-grade  matte.  The  fume  is 
collected  in  bag  houses  or  may  be  electrolytically  precipitated  (Cot- 
trell  process) . 

Treatment  of  igneous  concentrate  is  usuallj^  leaching  with  acid  to 
remove  the  zinc.  The  residue  of  lead  and  silver  is  sold  to  a  lead 
smelter.  The  solution  may  be  either  electrolyzed  for  the  production 
of  electrolytic  spelter  or  used  as  a  source  of  zinc  sulphate  (crystals  or 
in  making  lithopone) . 

The  further  treatment  of  this  fume  is  not  always  done  at  the 
concentration  works,  so  it  already  is  an  article  of  commerce.  So  far 
as  known,  none  of  it  has  been  imported  from  foreign  countries  as  yet. 
Although  it  is  zinc  oxide  in  large  part,  it  is  probable  that  it  would  be 
classed  as  ore  at  the  port  of  entry  because  of  its  use  only  as  a  source 
of  the  metals  contained,  in  spite  of  the  fact  that  it  is  not  a  natural 
product. 

Similar  material  was  made  from  lead  blast-furnace  slags  when 
zinc  prices  were  at  the  higher  levels.     This  involves  another  tariff 
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problem,  but  of  a  different  sort.  These  slags  are  made  in  part  from 
ores  too  low  in  zinc  to  pay  an  import  tax  (less  than  10  per  cent) .  The 
recovery  of  zinc  in  this  form  is  now  negligible  in  amount  but  an 
increase  may  warrant  investigation. 

ZINC  YELLOW. 

(Chromate  of  sine,  3  ZnCrOi-KsCrsOr.) 

Zinc  yellow  resembles  lead  chromate  in  many  of  its  properties  and 
in  appearance.  It  is  a  comparatively  new  pigment,  having  come 
into  fairly  common  use  only  since  1905.  It  is  used  in  mixed  paints 
and  paints  generally  on  account  of  its  alleged  property  of  preventing- 
rust  and  as  a  priming  coat  for  steel.  It  is  used  in  fairly  large  quan- 
tities for  making  zinc  green. 

Chromate  of  zinc,  or  *' citron  yellow,"  as  it  is  sometimes  called,  is 
not  a  satisfactory  outdoor  paint  because  it  is  partly  soluble  in  water 
and  is,  therefore,  streaked  by  rain.  It  is  highly  satisfactory  for 
indoor  work,  especially  in  flat  wall  paints.  Much  more  delicate 
shades  can  be  obtained  than  when  lead  chromate  is  employed  and 
it  is  not  subject  to  the  darkening  action  inherent  to  lead  paints 
when  exposed  to  sulphur  gases.  However,  it  has  less  hiding  power 
than  the  lead  pigment  and  its  tinctorial  strength  is  weaker. 

The  process  of  manufacture  varies.  It  may  be  prepared  from 
zinc  oxide  by  boiling  that  pi^ent  in  a  solution  of  bichromate  for 
several  hours,  after  which  it  is  filtered  and  washed  slightly  before 
drying,  or  it  may  be  prepared  by  precipitation  from  a  hot  neutral 
solution  of  zinc  sulphate  by  means  of  chromate  (KjCrO^). 

GHEEN   ZINC   PIGMENTS. 

The  term  *'zinc  green"  is  ordinarily  applied  only  to  a  mixture  of 
zinc  yellow  and  Prussian  blue  (generally  with  more  or  less  inert 
bases  or  fillers),  whereas  ^'Rinmann's  green,"  which  is  a  mixture  of 
zinc  oxide  and  cobaltous  oxide,  is  rarely  if  ever  called  zinc  green. 
The  latter,  however,  is  not  an  important  pigment,  being  neither 
very  bright  nor  having  any  considerable  covering  power  although  it 
is  extremely  insensitive  to  outside  agencies  and  permanent.  Zinc 
green  is  more  expensive  than  the  similar  color  made  with  lead 
chromate  and  is  subject  to  the  same  comparisons  as  the  basic 
ingredients.  It  is  largely  used  for  interior  decorative  purposes  and 
for  making  flat  wall  painte.  It  is  also  used  as  a  coach  color,  for  which 
purpose  it  is  highly  satisfactory,  as  the  varnish  coats  protect  it  from 
the  weather. 

ENAMEL  PAINTS. 

[Extract  from  brief  of  J.  A.  &  W.  Bird  &  Co.,  tariff  hearings,  H.  B.,  1913,  p.  314.] 

*  *  *  Enamel  paints  as  a  group  have  a  zinc  oxide  base  and  usually  are  ground 
in  oil  and  vamiah  added  to  impart  a  gloss,  or  the  zinc  oxide  may  be  ground  in  vamiah 
itself.  *  *  *  Under  the  Dingley  Tariff  Act  there  was  no  economic  provision  for 
these  paints  as  such,  and  they  were  assessed  by  collectors  of  customs  under  the 
general  "basket  clause"  paint  provision  as  ''paints  not  otherwise  provided  for." 
The  courts,  however,  on  two  different  occasions  held  white  enamel  paints  to  be 
otherwise  specially  provided  for  under  the  more  exact  descriptive  language  found  in 
parajgraph  57  of  the  act  of  1897  as  "Zinc,  oxide  of,  and  white  paint  or  pigment  con- 
taining zinc,  but  not  containing  lead,  ground  in  oil,  one  ana  three-quarters  cents 
per  pound." 
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The  view  adopted  by  the  Federal  courts  waa  that  the  merchandise  was  in  fact  a 
white  -paint  containing  zinc,  etc.  *  *  *  and  that  the  addition  of  varnish  did 
not    *    *    »    change  the  diaracter  of  the  mixture  as  a  paint.    ♦    ♦    * 

Enamel  paint  is  largely  a  specialized  article,  the  demand  for  which  has  been 
worked  up  laigely  in  the  pest  decade.  It  is  used  where  enamel  surface  is  especially 
desired,  as  in  painting  gou  balls,  bathtubs,  and  the  like.  During  the  latter  part  of 
the  lifetime  oi  the  Dingley  Act,  the  importations,  while  not  on  an  extensive  scale, 
were  sufficiently  large  to  vield  considerable  revenue  to  the  Grovemment.  No  sta- 
tistical figures  are  available  of  the  volume  of  importations  under  the  old  law,  nor, 
as  far  as  we  are  aware,  none  are  available  now  snowing  the  total  importations.  It 
appears,  however,  from  statistics  published  by  the  Department  of  Commerce  and 
liiDor  that  from  August  5,  1909,  the  date  of  the  Payne- Aldrich  Act,  to  June  30, 1910, 
3,334.50  gallons  of  enamel  paints,  valued  at  $6,485,  were  entered  for  consumption, 
yielding,  at  35  per  cent,  Govenmient  revenue  of  only  $2,269.76. 

For  the  year  ending  June  30,  1911,  4,584.50  gallons,  valued  at  $8,782.88,  were 
entered  in  the  same  way,  upon  which  duties  amounting  to  $3,074.01  were  collected. 
The  amount  of  revenue,  under  present  conditions  is  thus  seen  to  be  inconsiderable 
at  best.  Under  existing  conditions,  handicapped  by  the  present  extensive  duty^ 
we  can  not  compete  with  the  domestic  article  wnich  is  able  to  undersell  us  regularly 
With  a  reasonaole  tariff  rate    *    *    *    we  could  get  our  fair  share  of  the  business 

*  *  *  and  incidentally  insure  a  larger  wvemment  revenue  from  this 
source.    *    *    * 

*  *  *  the  tariff  rate  to  yield  a  satisfactory  revenue  should  under  no  conditions 
exceed  20  per  cent  ad  valorem.    ♦    *    * 

The  present  provision  is  for  ** enamel  paints  made  with  varnish"  *  *  *.  Inas- 
much as  many  varieties  of  enamel  paints  are  either  made  with  vamiah  or  contain 
vamifith  as  an  ingredient,  enamel  paints  take  one  rate  or  the  other,  according  as  they 
are  shown  to  be  made  with  or  without  vamiah.*' 

In  ordiBT  to  avoid  the  ambiguity  of  the  1909  law,  the  following 
wording  was  proposed: 

Zinc,  oxide  of,  paint  or  pigment  containing  zinc  but  not  containing  lead,  dry, 
—  per  pound;  ground  in  oil,  -^  per  pound. 

MANUrACTURE   OF   ZINC   OXIDE   IN   ITALY.^ 

Leaded  zinc  oxide  is  made  in  Italy  direct  from  the  ore  of  the 
Monteponi  mines  in  Sardinia.  The  early  development  of  the  indus- 
try was  handicapped  by  the  special  Sardinian  conditions.  Coal  is 
poor  and  costly,  so  the  Wethenll  grate,  which  requires  1  to  1.5  tons 
of  good  anthracite  coal  to  1  ton  of  ore  and  which  has  proved  so 
thoroughly  satisfactory  in  the  United  States,  was  not  adapted  to  the 
Italian  conditions.  TPhe  process  finally  developed  makes  use  of  a 
converter  instead  of  the  Wetherill  grate.  Zinc  ore  mixed  with 
lean  coal  is  reduced  in  the  converter,  which  is  lined  with  refractory 
material  and  equipped  with  tuyeres  like  the  vessels  used  for  copper 
or  iron  smelting.  The  vapors  from  the  converter  pass  into  a  com- 
bustion chamber,  situated  directly  over  the  converter,  in  which  the 
carbon  monoxide  and  zinc  vapor  are  burned  before  entering  the  flue 
system  and  thence  to  the  bag  house.  The  fuel  used  is  a  low-grade 
anthracite  from  neighboring  mines.  As  it  contains  from  16  to  20 
per  cent  of  ash,  serious  trouble  is  experienced  in  keeping  this  ash 
out  of  the  product.  A  coal-washing  plant  is  now  (1917)  being 
installed.    ' 

The  operation  is  now  conducted  at  Scalo,  Sardinia  (near  Monte- 
poni). The  first  unit  of  the  plant  was  put  in  operation  in  1914; 
the  second  section  in  1917.  Each  section  consists  of  five  furnaces. 
The  total  production  is  about  13,000,000  pounds.     A  production  of 

1  AlQstract  from  paper  by  F.  Sartori.    Re^oconti  delle  riunionl  dell'  Associazon^  mineraria  sarda.    Dec. , 
1917.    (Eng.  Min.Jl.,  106(1918),p.  742. 
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3,500,000  pounds  was  expected  from  the  enlarged  plant  in  1917, 
but  was  not  attained  on  account  an  of  inadequate  supply  of  fuel. 
The  product  contains  about  8  per  cent  lead. 

At  first  the  Monteponi  oxidfe  was  regarded  suspiciously  in  the 
market,  owing  to  the  fact  that,  like  practically  all  direct  process 
oxides,  it  is  not  quite  so  white  as  the  product  obtained  by  burning 
spelter  and  because  it  was  made  by  a  new  process.  However,  the 
trade  soon  discovered  that  the  paints  prepared  from  it  were  excellent, 
the  oxide  being  of  extremely  fine  character  and  capable  of  perfect 
mixture  with  oQ  without  grinding  or  classifying. 

STATEMENTS   OF  PRODUCERS. 

[Krebs  Pigment  &  Chemical  Co.  (H.  J.  Krebs,  president).    Tariff  Schedule  (1913)  p.  142.    Abstract]. 

We  import  a  large  tonnage  of  barytes — equal  to  our  output  of  lithopone  *  *  *; 
this  finisned  product  (lithopone)  can  be  imported  with  nearly  the  same  outlay  for 
freight  as  we  pay  on  this  one  article  of  crude  material,  barytes.  This  barium  sulphate, 
which  constitutes  70  per  cent  of  lithopone,  pays  10  per  cent  when  imported  m  the 
finished  state,  while  crude  barytes  pays  15  per  cent.  This  constitutes  a  bonus  on 
imported  lithopone. 

*  *  *  Our  cost  of  lithopone  (not  taking  interest  or  invested  capital  into  con- 
sideration) during  this  perioa  (four  years)  averages  3i  cents;  and  under  the  proposed 
tariff  schedule  (10  per  cent  ad  valorem)  the  Europeans  will  be  able  to  import  and 
sell  this  product  one-half  below  this  cost. 

*  ^  *  *  Grermany  has  abundant  supplies  both  of  barytes  and  zinc,  and  is  able  to 
manufacture  (Uthopone)  at  a  nominal  cost    *    *    *, 

*  *  *  There  may  be  good  reasons  for  assigning  10  per  cent  ad  valorem  as  the 
rate  of  zinc  oxide  which  is  manufactured  in  very  large  quantities  and  is,  compara- 
tively speak^,  simple  to  manufactiure.  But  it  is  evidently  due  to  misconception 
that  sulphide  of  zinc  and  lithopone  are  placed  in  the  same  paragraph  and  class.  These 
two  products  are  of  much  smaller  volume  (sic)  and  require  a  more  complicated 
process    *    *    *. 

*  »  #  WecouldnotmeetGermanpricesif  we  did  not  get  30  per  cent  ad  valorem. 
*  *  *  we  might  be  able  to  hold  our  own  if  we  were  afforded  25  per  cent.  Below 
this  liAiit  1  do  not  see  how  lithopone  business  can  exist. 

Further  statement  from  same  authority: 

Detailed  cost  figures  were  subaiitted  showing  cost  of  manufacture  in  vears  1902- 
1912.  The  average  total  costs  were  in  the  neighborhood  of  3  cents  a  pound,  including 
5  per  cent  interest  and  depreciation.  About  one-third  6f  the  cost  was  for  zinc,  while 
the  total  cost  of  all  raw  materials  was  nearly  60  per  cent  of  the  cost  of  the  product. 

iThe  above  applies,  evidently,  to  the  manufacture  from  spelter. 
Since  lithopone  is  now  largely  made  from  secondary  material  con- 
taining zinc,  the  cost  of  the  zinc  is  probably  much  reduced. 

LITHOPONE. 

(See  paragraph  10.) 

ZmC  COMPOUNDS. 

ZINC  CHLORIDE. 
[Par.  62,  act  of  1913;  i  cent  per  pound.] 

Summary. 

DESOBIPnON. 

Zinc  chloride  is  a  chemical  compound  composed  of  47.75  per  cent 
of  zinc  and  52.25  per  cent  of  chlorine.  It  is  a  white  to  ffrayish- 
white  solid,  and  is  sold  in  solution,  as  a  powder,  in  porcelain-like 
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IMPORTANT   USES. 


The  large  use  of  zinc  chloride  is  for  the  preservation  of  wood.  It 
is  usually  used  in  combination  with  creosote  or  wood  tar  oil.  About 
65  per  cent  of  the  zinc  chloride  produced  is  used  for  this  purpose. 
r  Zinc  chloride  is  used  as  an  antiseptic  in  cotton  sizing  and  inci- 
dentfiilly  increases  the  weight  of  the  yam. 

It  is  a  powerftd  caustic,  distinguished  by  its  property  of  burning 
deep  instead  of  burning  sidewise. 

In  dilute  solutions  zinc  chloride  is  used  as  an  astringent,  an  anti- 
septic, disinfectant,  and  deodorant 

A  solution  of  zinc  ammonium  chloride  is  used  as  a  flux  in  soldering, 
for  the  purpose  of  removing  the  oxide  from  the  surface  to  be  soldered. 

It  is  used  in  the  chemical  laboratory  as  an  analytical,  dehydrating, 
and  condensing  agent.  It  is  also  used  in  the  synthesis  of  many 
organic  compounds. 

,Zinc  chlonde  is  used  to  dissolve  casein  and  the  solutions  are  used 
in  the  mcmufacture  of  artificial  silk  and  hair. 

It  is  used  in  the  manufacture  of  artificial  leather  to  gelatinize  and 
cement  the  sheets  of  paper. 

RAW   MATERIALS. 

The  basic  raw  material  for  the  manufacture  of  zinc  chloride  is 
zinc-bearing  ores  or  scrap  zinc.  These  are  converted  into  zinc  chlo- 
ride usually  by  means  of  hydrochloric  acid.  The  use  of  roasted  zinc 
ores  and  hydrochloric  acid  is  probably  the  most  common. 

The  United  States  is  the  largest  single  producer  of  zinc  in  the 
world,  which  assures  an  adequate  supply  oi  the  basic  raw  material 
in  the  manufacture  of  zinc  chloride.  Hydrochloric  acid  is  a  by- 
product of  many  processes  and  is  produced  in  large  quantities  in  this 
country. 

PROCESS   OF   MANUFACTURE. 

Part  of  the  zinc  chloride  produced  in  this  country  is  a  by-product 
in  the  galvanizing  of  sheet  iron.  The  zinc  chloride  is  formed  by  the 
combination  of  the  molten  zinc  with  the  ammonium  chloride,  which 
is  used  as  a  flux  and  covers  the  surface  of  the  molten  zinc. 

The  most  simple  method  of  preparing  zinc  chloride  consists  in  dis- 
solving metallic  zinc  in  hydrochloric  acid.  The  impurities  are  pre- 
cipitated by  means  of  bleaching  powder  and  soda  ash.  A  clear  solu- 
tion of  zinc  chloride  is  then  obtamed  either  by  filtering  or  hj  settling 
and  then  siphoning  off  the  clear  supernatant  liquid.  This  is  the 
method  usually  employed  using  zinc  spelter. 

Zinc  chloride  can  be  made  by  dissolving  roasted  zinc  ore  in  hydro- 
chloric acid.  This  seems  to  be  more  preferable  and  a  cheaper  method 
than  using  zinc  which  has  already  been  prepared  from  the  ore. 

The  solid  zinc  chloride  is  prepared  by  evaporating  the  solution 
of  zinc  chloride.  The  evaporation  is  continued  up  to  about  240°, 
when  hydrochloric  acid  is  added  and  the  mass  is  allowed  to  cool 
and  solidify.  The  anhydrous  chloride  is  prepared  by  dissolving 
solid  zinc  chloride  in  hydrochloric  acid;  the  solution  is  then  evapo- 
rated in  a  current  of  hydrochloric  acid  gas  until  the  mass  solidines. 
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The  solid  chloride  is  fused  in  a  current  of  hydrochloric  acid  gas  and 
then  alio\ped  to  solidify.  It  now  must  be  packed  in  suitable  con- 
tainers to  keep  it  from  absorbing  moisture. 

The  solution  of  zinc  chloride,  the  solid  chloride,  and  the  anhydrous 
chloride  can  be  purchased  on  the  market.  It  is  usually  more  satis- 
factory to  purchase  the  solid  variety  and  dissolve  it  to  thedesired 
strength  rather  than  to  buy  the  solution  unless  the  percentage  con- 
tent of  zinc  chloride  is  guaranteed. 

Zinc  ddorUe ' — Production  in  JMiUd  State* — Official  tource. 
(Piom  FedenlCeiuuB.) 


Year. 

Qowiaty. 

VaiM. 

Y^. 

QOMlUtj. 

ValUB. 

ii,s7v,«e 

^;??? 

Prwndt. 
ZS,  061,213 
«,78e,88« 

1,130,B» 

iIJit«clu"ZlDcialta"i  not  lilted  u  "Zinc  chkdde." 
Zine,  ehlonde  of^tmporti  for  ctrmumption — Eevenve. 


luuoiduej. 

Qiantlty. 

Value. 

,<£&. 

VBlueper 
quantity. 

sS 

'^U'"- 

1  cant  per  pound . . 

>,sn 
■1 

1,103 
78;  212 

as 

11 

4,M7 

is.flse 

829 
15,381 

T,5S0 

113,  MS 

m 

3,103 

f 
98 

391 

.im 

1 
1 

.095 

Pereent. 

jcenl  pec  pound.. 

"•a-'-" 

1  Six  montha,  Jan.  1, 1920,  to  Jui>- 1, 1020. 

Zinc  chlorvie — Pneei,  centi  per  pound,  wholetale,  Ntw  York,  tpot. 

(From  Oil,  Paint,  and  Drug  Reporter.) 


Year. 

Janiiary. 

April. 

July. 

October. 

Lowest. 

Higheit. 

1 

i  -4 

11 

1    -14 

1    -17 
1    -151 

11 

13-14 

lis 

1 
lOi 
13 

:!! 
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Zinc  tidorid&~-Batet  of  duty. 


Act  of— 

Par. 

B^oldatjp,^ 

« 

•   ,   .   -hiorld  oltine 

loent^perpou^d. 

J  cent  per  pound. 

Zinc  Moride — Cburt  and  Tttatury  decwitnu. 

Chloride  of  zinc  in  solution  was  held  dutiable  as  a  chemical  com- 
pound or  salt  and  not  exempt  from  duty  as  an  acid  used  for  medicinal, 
chemical,  or  manufacturing  purposes,  n.  s.  p.  f.  under  the  act  of  1890. 
(G.  A.  1575  (T.  D.  13070).) 

Contumption  of  tine  eMoritle  at  wood  preiervative.^ 


Year. 

Wood  treated.' 

zinc  chloride 
used. 

Peroeot 

d".te. 

1     1 

ia       P79 

P 

\     f 

a        .77 

M.7 

Pwndt. 

«S.7 

«,;8B,gM. 

1  QjiBiitity  of  Wood  Treated  and  PneerTaliven  Used  in 
lit  SO  per  c«Dt. 


ZINC  SULPHATE. 

(Far.  «3,  Act  of  ISIS,  )  cent  per  ponud.) 

General  Information, 

description. 

Zinc  sulphate  or  white  vitriol  occurs  in  commerce  as  colorless 
transparent  crystals  or  as  a  granular  crystalline  powder.  It  has  the 
chemical  formula  ZnS0.-7H,0  and  contains  22.7  per  cent  of  metaUic 
zinc,  33.4  per  cent  of  sulphuric  acid  (SO.)  and  43.9  per  cent  of  water. 
The  crystals  of  zinc  sulphate  melt  on  heating  ana  lose  all  of  their 
water  of  crystallization  at  about  300"  C.  On  further  heating  to 
redness  the  zinc  sulphate  is  decomposed,  leaving  a  residue  of  zinc 
oxide.  A  product  for  pharmaceutical  purposes  should  "contain  not 
less  than  55.86  per  cent  nor  more  than  58.65  per  cent  of  anhydrous 
zinc  sulphate,  corresponding  to  not  less  than  99.5  per  cent  of  the 
crystallized  salt." 

USES. 

Zinc  sulphate  is  used  in  the  manufacture  of  zinc  pigments,  especially 
lithopone;  for  preserving  and  clarifying  glue  solutions;  as  a  disinfec- 
tant; a^  a  mordant  in  tne  dyeing  and  printing  of  textiles;  as  an  as- 
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tringent  and  emetic  in  medicine;  and  to  some  extent  in  presei-ving 
wood  and  hides.  It  is  also  used  in  electroplating  and  is  the  inter- 
mediate salt  produced  in  the  electrolytic  production  of  zinc  from 
zinc  ores. 

DOMESTIC   PRODUCTION. 


Statistics  on  the  domestic  production  of  zinc  sulphate  are  not 
available. 

Zinc  sulphate  may  be  produced  from  zinc  dross,  zinc  scrap,  or  roasted 
zinc  sulphide  ores.  If  the  zinc  sulphate  is  to  be  marketed  it  is  usually 
produced  by  treating  either  zinc  dross  or  scrap  zinc  with  sulphuric 
acid.  The  zinc  sulphate  produced  is  then  crystallized  from  the 
solution.  Zinc  sulphate  solution  is  produced  in  the  electrolytic 
production  of  zinc  from  roasted  zinc  ores.  The  ores  are  roasted  so 
as  to  produce  primarily  zinc  sulphate.  This  is  leached  from  the 
roastea  ores  by  means  of  hot  dilute  solutions  of  sulphuric  acid.  This 
solution  is  purified  and  the  zinc  deposited  by  means  of  the  electric 
current  in  suitable  apparatus. 

Zinc  sulphate  is  usually  produced  by  the  manufacturers  of  zinc 
spelter  from  the  zinc  dross  that  is  obtained  in  the  melting  of  zinc. 
The  production  of  zinc  sulphate  is  closely  aUied  with  the  production 
of  metaUic  zinc. 

Imports  of  zinc  sulphate  are  not  shown  until  1913.  They  have 
been  sporadic  and  with  the  possible  exception  of  1914  and  1915  they 
are  entirely  negUgible. 

The  price  of  zinc  sulphate  has  increased  during  the  war  to  about 
three  times  the  normal  prewar  price  of  around  21  cents  per  pound. 


TARIFF  HISTORY. 


Zinc  sulphate  was  first  mentioned  by  name  in  the  act  of  1897  as 
dutiable  at  1  cent  per  pound.  This  duty  was  reduced  by  the  act  of 
1913  to  one-half  cent  per  pound. 

Zinc,  sulphate  of— Imports  for  consumption — Revenue. 


Fiscal  year. 


Rate  of  duty. 


1907. 
1906. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1917. 
1918. 
1919. 


leant  per  pound. 

do 

do 

do 

do 

do 

do 

do 

^  cent  per  x)ound. 

do 

....do 

....do 

....do 


Quantity. 


Pounds. 

52,209 

53,845 

38,406 

55,923 

45,423 

76,890 

23,778 

765 

107,300 

68,940 

28 

21 

221 


Value. 


Duty 
collected. 


91,288.00 

1,994.00 

1,129.00 

1,709.00 

2,042.00 

2,298.00 

817.00 

63.00 

2,123.00 

1,027.00 

44.00 

35.00 

133.00 


$522.00 
638.00 
384.00 
559.00 
454.00 
768.00 
237.00 
7.00 
536.00 
344.00 


Value  per 

unit  of 
quantity. 


1.10 


10.025 
.037 
.029 
.031 
.045 
.030 
.034 
.069 
.020 
.014 
1.571 
1.666 
.602 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

40.53 

27.00 

34.02 

32.72 

22.25 

33.46 

29.10 

14.44 

25.27 

33.56 

.32 

.31 

.84 


35284— 21— A-15 ^12 


/ 
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Zinc  sulphate,  prices  (wholesale)  spot,  New  York,  cents  per  pound. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Kind  or  {:rade. 


January 
April . . . 
July.... 
October 


1912 


2^24 
2J-2i 

2^2 


1913 


2V2.6 

2i-2. 6 

2}-2 

2i-2 


1914 


2i-2J 
2^2i 
2. 35-2. 65 
2.35-2.05 


1015 


2.35-2.65 

41  - 


1916 


6i-7 
6i-7 
6J-7 
6i-7 


1917 


6J-7 
-7 

-7 

-7 


1918 


6-7 
5-7 
4i-6i 

4f-6i 


1919 


5M 
4  -5 
34-4 

3i-3! 


1920 


3f-4 

34-41 

31-41 

3M1 


Zinc  sulphate — Rates  of  duty. 


Act  of— 

Par. 

1897 

57 

1909 

55 

1913 

62 

Tariff  classification  or  description. 


Zinc,    *    *    *    sulphate  of,  per  pound 

do 

do 


Rates  of  duty, 
specific  and 
ad  valorem. 


1  cent. 
Do. 
ioent. 


PAINTS. 

General  Information. 

introduction. 

Act  of  1913:  ''63.  Enamel  paints,  and  all  paints,  colors,  pigments, 
stains,  *  *  *  whether  crude,  dry,  mixea,  or  ground  witn  water 
or  oil  or  with  solutions  other  than  oil,  not  specially  provided  for  in 
this  section,  15  per  centum  ad  valorem,  *  *  * ;  all  paints,  colors, 
and  pigments  commonly  known  as  artists^  paints  or  colors,  whether 
in  tubes,  pans,  cakes,  or  other  forms,  20  per  centum  ad  valorem.'' 

The  above  provision  includes  all  mixed  paints  including  enamel 
paints  and  all  colors  and  pigments,  except  color  lakes,  not  elsewhere 
provided  for  in  the  act  of  1913.  Practically  all  of  the  important  pig- 
ments are  provided  for  by  name  or  by  general  description  in  para- 
graphs 51  to  61,  inclusive,  and  only  a  few  minor  ones  fall  within  this 
classification. 

In  order  that  a  clear  understanding  may  be  had  of  the  relation 
between  paints  and  varnishes  a  brief  contrast  of  their  composition  is 
given  here: 

Varnishes:  Spirit — Gum  resin,  volatile  solvent.  Oil — Gum  resin, 
drying  oil,  thinner,  drier. 

Paints:  Pigment,  drying  oil,  thinner,  drier. 

Enamels:  Pigment,  gum  resin,  drying  oil,  thinner,  drier. 

It  can  be  seen  from  the  above  classification  that  the  difference 
between  oil  varnishes  and  mixed  paints  is  that  the  varnishes  contain  a 
gum  resin  while  paints  contain  a  pigment  instead;  the  other  ingre- 
dients are  similar.  Enamels  or  enamel  paints  are  a  varnish  contain- 
ing a  pigment,  or  are  a  combination  of  a  paint  and  varnish.  The 
substances  used  as  pigments,  drying  oils,  thinners,  and  driers  are 
many  and  varied. 

The  term  ''stains"  as  used  in  the  paint  industry  has  two  meanings. 
In  one  instance  it  refers  to  colors  which  in  distinction  from  pigments 
have  no  great  body  or  covering  properties  and  are  used  simply  to  tint 
mixed  paints.  In  another  case  it  refers  to  a  class  of  mixed  paints 
which  are  thinner  than  ordinary  house  paint,  used  to  stain  wood, 
particularly  shingles. 
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DSSOBIPnON  OF  MIXED  FAINTS. 

House  paints  are  mixed  paints  used  for  painting  the  exterior  of 
dwellings.  This  is  one  of  the  most  important  classes  of  mixed  paints. 
Prepared  house  paints  usually  contam  approximately  65  parts  by 
weight  of  pigment  and  35  parts  by  weight  of  vehicle,  which  in  hi^h- 
grade  plaints  is  pure  linseed  oil  with  a  small  percentage  of  turpentme 
and  drier.  The  pigment  is  generally  a  mixture  of  white  lead  and 
zinc  oxide,  and  sometimes  contains  a  small  percentage  of  inert 
pigments,  such  as  barytes,  asbestine,  silica,  whiting,  gypsum,  or 
china  clay.  The  cheaper  grades  contain  a  much  larger  proportion 
of  the  inert  pigments. 

Bam  paints  used  in  i^icultural  districts  for  painting  barns  and 
similar  outbuildings  are  usually  a  cheap  mixed  paint  composed  of 
iron  oxide  pigments  ground  or  mixed  in  linseed  oil  and  then  thinned 
with  benzene. 

Enamels  or  enamel  paints  consist  of  a  pigment  ground  in  a  varnish. 
At  first  a  spirit  varnish  (white  dammar  dissolved  in  turpentine)  was 
used  in  which  to  grind  the  pigment,  usually  zinc  oxide.  Later,  short 
oil  varnishes  of  the  copal  type  were  used.  More  recently  Uthopone 
has  been  used  instead  of  or  with  zinc  oxide  in  the  preparation  of 
certain  types  of  enamels.  Enamel  paints  produced  from  oil  varnishes 
are  more  durable  for  exterior  purposes  than  those  from  spirit  or  gum 
varnishes.  Zinc  and  lithopone  enamels  have  almost  entirely 
replaced  the  use  of  corroded  white  lead  for  interior  painting.  Enamel 
paints  dry  to  give  a  gloss  coating  of  great  brilliancy  and  light- 
reflecting  value. 

Flat  wall  paints  are  essentially  enamel  paints  which  dry  to  give 
a  flat,  seminat  or  matt  finish,  which  have  become  very  popular 
because  of  their  restful  effect  upon  the  eyes.  The  products  called 
Sanitary  Flat  Wall  Paints  are  composed  of  lithopone  and  zinc 
oxide  admixed,  sometimes,  with  small  percentages  of  inert  pigments 
ground  in  a  tung  oil  varnish  and  thinned  witn  high  boiling  point 
petroleum.  This  produces  a  pauit  which  is  waterproof  and  washable. 
These  flat  wall  paints  are  produced  in  many  shades  and  tints.  The 
great  hiding  power  of  lithopone  makes  these  paints  more  economical, 
as  one  or  two  coats  are  sufficient  to  do  the  work  which  formerly 
required  several  coats  of  fiatted  white  lead  paint. 

Factory  paints  cover  a  class  of  mixed  paints  made  on  a  lithopone 
base  with  a  vehicle  of  treated  tung  or  linseed  oil.  These  paints  are 
generally  white  or  light  tinted  and  are  used  for  the  interior  of  factories 
to  improve  and  faciState  illumination. 

Cement  paints  are  a  special  class  of  mixed  paints  used  to  decorate 
and  render  cement  waterproof.  They  are  usually  composed  of 
sublimed  or  corroded  white  lead,  zinc  oxide,  or  lithopone  as  a  base, 
combined  with  a  considerable  quantity  of  inert  pigment  and  ground 
in  treated  tung  oil  so  as  to  produce  a  highly  waterproof  paint. 

Metal  paints  include  those  composea  oi  basic  pigments  (red  lead, 
chromates,  basic  sulphate  of  lead,  zinc  oxide)  ground  in  linseed  oil 
with  a  small  proportion  of  thinner  and  drier  and  used  to  protect 
iron  and  steel  from  rust.  The  rusting  of  steel  and  iron  is  due  to  an 
electrolytic  action  between  the  iron  or  steel  and  impurities  which 
are  present.  This  effect  may  be  prevented  by  basic  substances 
whicn  render  the  iron  passive  to  this  electrolytic  action.     Red  lead 
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paint  is  much  in  favor  as  the  first  or  priming  coat  to  be  applied  to 
iron  and  steel.  Enormous  quantities  of  these  paints  are  used  each 
year. 

Bituminous  paints,  which  are  composed  of  coal  tar  dissolved  in 
petroleum  light  oils  and  benzol,  are  used  for  a  protective  coating  on 
cement,  water  pipes,  and  carriers  which  are  to  be  placed  beneath  the^ 
surface  of  the  ground.  Utah  gilsonite  (asphalt)  is  dissolved  in  tur- 
pentine or  in  drying  oils  by  the  aid  of  heat  and  reduced  with  thinners- 
for  high  grade  bituminous  coatings.  These  products  are  also  used  a& 
baking  japans  on  hardware  and  other  metal  manufactures.  These^ 
coatings  are  more  logically  classed  as  varnishes  as  they  do  not  con- 
tain a  pigment. 

Marine  or  antifouUng  paints  are  used  to  paint  the  bottom  of  ship& 
to  protect  them  from  barnacles,  which  greatly  reduce  the  speed  of 
ships  when  they  become  attached  to  them.  They  are  of  two  classes — 
one  depends  on  using  a  grease  or  soap  in  the  paint  so  that  the  weight 
of  the  barnacles  causes  them  to  drop  off,  and  another  depends  on 
poisonous  ingredients  to  kill  the  barnacle.  This  latter  class  ha& 
become  the  more  important.  They  usually  contain  mercuric  oxide^ 
copper  cyanide,  or  copper  scale  (oxide)  as  the  poisonous  ingredient » 
Zinc  oxi^e  and  iron  oxides  generally  constitute  the  pigment  part  and 
are  mixed  with  a  rapid  drj^ing  varnish,  usually  snellac.  Pine-tar 
oil  and  turpentine  are  also  used  to  some  extent. 

Floor  paints  are  a  type  of  enamel  paints  designed  to  resist  abrasion 
and  for  application  on  surfaces  subject  to  constant  wear.  Such 
paints  are  made  upon  a  zinc,  lead,  and  inert  pigment  base  which  is 
ground  in  linseed  oil  and  then  mixed  with  a  kauri  gum  varnish  and 
thinned  with  turpentme. 

Water  paints,  such  as  calcimine,  consist  of  gypsum  or  whiting  as 
the  inert  base  and  often  a  considerable  percentage  of  zinc  oxide, 
Uthopone,  clay,  or  silica  and  are  tinted  with  mineral  oxides.  These 
pigments  are  mixed  with  glue  or  casein  as  binding  materials  and  are 
sold  in  powder  form  ready  to  be  mixed  with  water  and  applied. 
Although  these,  water  paints  are  widely  used  because  of  their  com- 
parative cheapness  they  are  not  washable  and  are  not  as  durable  as 
oil  paints. 

Artists^  paints  and  colors  consist  of  various  pigments  ground  in  a 
special  grade  of  drying  oil,  such  as  walnut  oil,  which  drys  to  a  trans- 
parent colorless  film.  These  paints  are  usually  put  up  in  tubes  for 
artists'  use.     They  constitute  a  small  part  of  tfie  paint  industry. 

DOMESTIC   PRODUCTION. 

» 

Size  of  the  industry. — ^The  Census  of  Manufactures,  1914,  shows  that 
there  were  585  establishments  engaged  in  the  manufacture  of  paint 
and  pigments,  with  an  output  of  $112,408,742.  Of  this  production,, 
about  $73,000,000  was  represented  by  paints,  including  those  in 
paste  form,  mixed  ready  for  use,  and  water  paints.  The  production 
of  paints  mixed  for  use  was  40,745,000  gallons  valued  at  $41,500,000. 

Production  and  consumption. — ^The  domestic  production  of  paints 
supplies  practically  the  entire  domestic  consumption,  as  the  value  of 
imports  in  1914  was  less  than  1  per  cent  of  the  value  of  the  domestic 
output.  Although  statistics  are  not  available,  the  United  States  is 
undoubtedly  one  of  the  leading  producers  of  paints,  as  paint  is  used 
to  a  greater  extent  in  this  country  than  in  any  other  civilized  nation. 
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Expfi(Kt$.'''^J!be  exports  of  ready-mh»d  paints  in  1913  and  1914 
were  about  900,000  gallons,  valued  at  over  $1,000,000*  The  exports 
of  re^yTfi|ixj«4  paints  in  1914  were  about  1.5  per  oent  oi  the  domestio 
production,  bi.  1915  th/ey  deoreased  to  about  700,000  gallons,  valued 
at  S885,O0Q,  but  then  steadily  iiK^eased  to  2,262,000  gallons,  valued 
at  about  $0|7O0»OOO,  in  the  ealendar  ydar  1919.  Cuba  bii^  takmi 
between  25  and  35  per  oent  of  the  total  exports  of  ready-i»ixed 
paints.  Ex|K>rto  to  ICuropean  oountries  have  been  comparatively 
small.  South  and  Central  American  and  Oceanio  countries  have 
been  the  principal  consumers.  As  a  whole,  exports  of  mixed  paints 
have  been  div«:^ified. 

Process  cfmanujacture,^  — ^The  materials  required  in  the  manufacture 
of  paints  are  a  pigment,  drying  oil,  thinner,  and  a  drier  for  quick- 
drving  paints. 

The  white  pigments  used  in  paints  are  basic  carbonate  white  lead, 
basic  sulphate  white  lead,  zinc  oxide,  leaded  zinc,  and  lithopone. 
Inert  fillers,  such  as  barytes,  china  clay,  silica,  and  asbestine,  are 
used  along  with  these  pigments.  The  colored  pigments  •  consist  of 
natural  earth  colors  (ooher,  umber,  sienna,  iron  oxides)  and  chemical 
pigments,  such  as  ferro-ferrlcyanide  blues,  chromates,  color  lakes. 

i^inseed  oil  is  the  principal  drying  oil  used  and  serves  as  the 
"vehicle''  or  pi^ent  carrier.  Other  oils  are  used  in  conjunction 
with  linseed  or  m  place  of  it.  Perilla  oil  has  been  used  tae  most 
extensively. 

The  thinners  used  in  paint  are  chiefly  turpentine,  high  boiling  point 
petroleum,  benzine,  ana  benzol.  These  tiunners  are  used  to  reduce 
the  paint  to  a  suitable  consistency  for  application. 

Driers  used  in  paints  are  oxides  of  lead  and  manganese  added  to 
hot  linseed  oil  or  resinates  and  oleates  of  load  and  magnanese  dis- 
solved in  benzine  or  other  volatile  solvent. 

In  the  manufacture  of  paints  the  pigment  is  first  mixed  with  oil  in 
a  rotary  mixer  or  an  edge  runner.  This  mixture  is  then  milled 
through  revolving  plates  ot  dressed  stone  or  steel  and  comes  from 
the  mill  in  the  form  of  a  smooth,  heavy  paste.  The  paste  is  stored 
in  large  tanks  and  removed  as  needed  to  smaller  mixing  tanks,  where 
it  is  thinned  with  additional  linseed  oil,  and  thinners,  driers,  and 
tinting  colors  are  added.  After  thorough  mixing  of  the  various 
ingredients  the  prepared  paint  is  then  packed  in  containers  for 
shipment. 

The  paint  factory  is  usually  arranged  so  that  the  pigments  are 
stored  on  the  top  floor  and  then  work  downward  througn  the  various 
manufacturing  steps  until  the  finished  paint  is  packed  on  the  lower 
floor  for  shipment.  The  liquids — drying  oil,  thinners,  driers — are 
kept  in  large  storage  tanks  m  the  basement  of  the  building  or  out- 
side, and  transferred  to  the  desired  point  through  pipes  by  means 
of  compressed  air. 

IMPOKTS   INTO   THE   UNITED   STATES. 

The  combined  imports  of  paints  prior  to  the  war  were  valued  at 
between  $500,000  and  $650,000.  In  1914  imports  of  paints  were  less 
than  1  per  cent  of  the  domestic  output.     During  war  years  imports 

'  Abstracted  from  article  on  "The  manufacture  and  use  of  prepared  paint  products,"  by  Henry  A.  Gard- 
ner, in  Roger's  Manual  of  Industrial  Chemistry. 
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declined  to  $135,000  in  1918.    During  the  1919  oalendarjyear  the.y 
were  valued  at  $218,117. 

The  bulk  of  the  imported  paint  has  come  in  under  the  genera.1 
wovision  "all  other  paints,  colors,  pigments,  stainSi  n.  s.  p.  L"^ 
Imports  under  this  classification  prior  to  1914  were  valued  at  between 
$400,000  and  $570,000.  They  declined  to  $43,523  in  1918,  and  then 
increased  slightly  to  $109,492  in  1919  (calendar  year). 

Imports  of  enamel  paints  have  been  small  and  sporadic;  tho 
maximimi  import  was  valued  at  $17,000  in  1914. 

Imports  of  artists'  paints  or  colors  showed  a  steady  growth  prior 
to  the  war  to  oyer  $200,000  in  1914.  They  then  decreased  to  $91,220 
in  1918.  During  the  1919  calendar  year  imports  were  valued  at 
$103,000. 

TARIFF  HISTORY. 

Provision  was  made  in  the  act  of  1890  for  "artists'  colors  of  all 
kinds,  in  tubes  or  otherwise,"  at  25  per  cent  ad  valorem,  and  for 
"artists'  water-color  paints,"  dutiable  at  30  per  cent  ad  valorem. 
The  act  of  1894  provided  for  "all  colors  in  tubes,"  dutiable  at  25 
per  cent  ad  valorem.  In  the  act  of  1897  the  provision  was  changed 
to  "all  paints,  colors,  and  pigments,  commonly  known  as  artists' 
paints  or  colors,  whether  in  tubes,  pans,  cakes,  or  other  forms,'' 
and  a  duty  of  30  per  cent  was  imposea.  This  provision  was  repeated 
in  the  acts  of  1909  and  1913  witn  a  duty  at  30  per  cent  and  20  per 
cent,  respectively. 

In  the  act  of  1909  "enamel  paints  made  with  varnish"  were  made 
dutiable  at  35  per  cent  ad  vdierem.  The  act  of  1913  reduced  the 
duty  on  enamel  paints  to  15  per  cent  ad  valorem.  All  paints  and 
colors  n.  s.  p.  f.  were  dutiable  at  25  per  cent  ad  valorem  under  the 
acts  of  1883,  1890,  and  1894;  at  30  per  cent  under  the  acts  of  1897 
and  1909;  and  at  15  per  cent  ad  valorem  under  the  act  of  1913. 

Paints — Domestic  production, 
[From  Federal  Census  of  Manufactures,  1914.] 


Number  of  establishments  ^ 

Total  cost  of  materials  ^ 

Total  value  of  products  ^ . . . 

Paints  in  oil 

In  paste  form — 
White  lead- 
Pounds 

Value 

Zinc  oxide- 
Pounds 

Value 

All  other- 
Pounds 

Value 

Mixed  for  use — 

Gallons 

Value 

Water  paints  and  calcimine 
Dry  or  in  paste — 

Pounds 

Value 

Mixed  for  use — 

Gallons 

Value 


1914 


585 

$71,588,364 

1112,408,742 

$70,682,461 


281,417,563 
$18,141,444 

9,551,840 
$730,918 

129,042,658 
$10,165,819 

40,745,563 
$41,544,280 


61,904,258 
$2,055,180 

297,173 
$147,10) 


1909 


588 
$62,458,250 
$94,572,005 
$57,380,539 


246,569,970 
$15,284,539 


165,038,353 
$11,435,937 


34,278,989 
$30,710,063 


47,465,715 
$1,917,047 

543,733 
$64, 114 


1904 


449 
$46,306,183 
$67,277,910 
$41,454,124 


229,622,000 
$11,789,982 


134,042,000 
$8,892,755 


22,755,018 
$20,771,387 


28,457,447 
$936,607 

(«) 


1899 


419 
$33,799,386 
$50,874,995 
$33,181,681 


119,012,000 
$6,127,960 


191,420,000 
$11,751,240 


17,437,311 
$15,302,481 


14,412,653 
$744,024 


'  Includes  pigments. 


2  Figures  not  available. 
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PainU,  pifftnentSy  eohny  and  wxmishu — ImporU  by  countries  (fiscal  years). 


Imported  (roiiir>- 


Auatria-Htiiigaiy 

Belgiiun 

FnuDoe 

Germany 

Italy 

NeUierlancIs 

United  Kin^om 

Ganada 

All  other 

Total 


1010 


183,620 
88,806 

252,578 

928,327 
51,131 
62,457 

518,468 
21,233 
18,376 


1,914,985 


1911 


137,010 
56,643 

229,335 

WH,  47il 
49,727 
60,619 

576,790 
18,225 
17,820 


2,045,548 


1912 


$42,093 
112,461 
238,446 
783,884 
38,021 
53,423 

590,  on 

13,601 
33,409 


1913 


$48,256 

106,299 

256,610 

970,497 

69,677 

60,719 

680,618 

21,063 

39,515 


1,905,491   2,144,074 


1014 


$51,284 

147,098 

293,496 

1,069,045 

58,073 

68,296 

612,317 

18,511 

27,100 


2,325,222 


1015 


$27,851 

40,723 

211,227 

766,292 

74,409 

209,886 

576,217 

18,123 

44,380 


1,059,106 


Imported  from— 


Austria-Hungary. 

Belgium 

France 

Germany 

Italv 

Neuierlands 


1916 


$801 

6,760 

366,439 

49,383 

106,404 

423,488 


1017 


$318,060 

36,365 

03,873 

102,216 


1018 


$192,130 


78,003 
34,747 


Imported  froin^ 


United  Kingdom. 

Canada 

All  other 


Total. 


1018 


$654,507      $435,578 

73,858        101,643 

164,301  j      110,037 


1,633,278        061,047 


All  other  paints,  colors^  pigments,  stains,  snudts  andfrostings,  crude  dry,  mixed  or  ground 
v)tth  water  or  oil  or  other  solutions,  n.  «.  p.f. — Imports  for  consumption — Revenue. 


Fiscal  years: 
1910 


1911.. 
1912.. 
1913.. 
1914  ^ 
1914*. 


1915 , 

1916 , 

1917 

1918 

Galendar  years: 

1918 

1910 


Rate  oC  duty. 


30  per  oent  ad  va- 
lorem. 

do 

do 

do 

....do 

15  per  cent  ad  va- 
lorem. 

....do 

....do 

....do 

....do 


.do. 
.do. 


Quantity. 


Pounds. 


548,278 


Value. 

Duty 
collected. 

$570,679 

552,716 
407,275 
450,725 
98,175 
216,890 

233,877 

172,576 

118,509 

43,523 

51,507 
109,492 

$171,203 

165,814 

122,182 

135,217 

29,452 

32,533 

35,081 

25,886 

17,776 

6,528 

7,726 
16,424 

Value  per 

unit  of 
quantity. 


$0,199 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
30.00 

39.00 
30.00 
30.00 
30.00 
15.00 

15.00 
15.00 
15.00 
15.00 

15.00 
15.00 


Enamel  paints — Imports  for  consumption' — Hevenue. 


Fiscal  years: 
1910 


1911. 


1912.. 
1913. . 
1914  K 
1914  «. 


1915 

1916 

1917 

1918 

GaIeD<1ar  years: 

1918'. 

1919 


Rate  of  duty. 


Quantity. 


35  per  cent  ad  va- 
lorem. 
....do 


....do 

do 

do 

15  per  cent  ad  va-  I 
lorem.  ' 

do 

do 

do 

do 


•do. 
.do. 


OaUons. 
3,334 

4,  do4 

Pounds. 

35,463 

59,257 

7,760 

88,413 

86,078 

54,546 

118,571 

2,470 

1,841 
7,313 


Value. 


$6,485.00 
8, 782.  CO 


7,684.00 
11,840.00 

1,464.00 
15,852.00 

6,504.00 

8,987.00 

13,902.00 

336.00 

525.00 
5,638.00 


Duty 
collected. 


$2,269.00 
3,074.00 


2,689.00 

4,144.00 

512.00 

2,377.80 

975.60 

1,348.05 

2,085.30 

50.00 

79.00 
846.00 


Value  Der 

unit  of 
quantity. 


$1,950 
1.930 


.217 
.200 
.189 
.179 

.076 
.165 
.118 
.136 

.285 
.770 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
35.00 

35.00 


35.00 
35.00 
35.00 
15.00 

15.00 
15.00 
15.00 
15.00 

15.00 
15.00 


»  From  July  1  to  Oct.  3, 1913,  under  the  act  of  1909  listed  as  "  Enamel  paint  made  with  varnish. " 
«  From  Oct.  4, 1913,  to  June  30, 1914. 
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AriiUs^  painU  or  cqLots,   etc — Imports  for  consumption — Revenue, 


Rate  of  duty. 

QusBtlty. 

Value. 

Duty 
collected. 

Value  per 

fm^tof 
qTiantity. 

Aotual  and 

OQTOlitea 

ad  valorem 

(ate. 

•Fisoal  years: 

mo 

30  per  cent  ad  va- 
lorem. 
do 

Pcunds. 

$79,882^ 

80,180 
104,939 
136,893 

41,355 
169,999 

186,728 

129,653 

163,958 

91,220 

85,207 
102,987 

123,964 

24,039 
31,481 
41,068 
12,406 
33,991 

37,345 
25,930 
32,791 
18,244 

17,041 
20,5t|7 

Sd.eo 

1911 

30.00 

1912 

do 

1913 

do 

. 

1914 

do 

1914 

20  per  cent  ad  va- 
lorem. 
.... .do.... ......... 

20.00 

1915 

Iffl6 

1917 

do 

1918 

do 

Calendar  years: 
1918 

do 

1919 

do 

99,993 

»1.02 

20.00 

Combined  imports  of  cTiamel  paints  J  artists*  paints  or  colors  j  and  all  other  paints,  colors  ^ 
pigments^  stains,  smalts,  andfrostings,  n.  s.  p.f. — Imports  for  consumption — Revenue. 


Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

Fiscal  years: 

1910 

$657,046 
641,628 
519,898 
599,458 
543,695 
427, 109 
311,216 
296,369 
135,079 

137,239 
218,117 

$197,436 

192,927 

156,352 

180,429 

111,272 

73,402 

53,164 

52,652 

24,822 

24,846 

37,867 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

■ 

1918 

Calendar  years: 
1918 

1919 

Paints,  pigments,  colors,  and  varnishes:  Ready-mixed  paints  ^ — Domestic  exports  (fiscal 

years). 


Exported  to- 


United  Kingdom. . 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Colombia 

Uruguay 

Venezuela 

China 

Japan 

Australia 

New  Zealand 

Phiiiopine  Islands . 
Another 


Total 


1913 


Quantity. 


OaUorus. 
35,478 

147,985 
35,375 
84,722 

218,454 
76,940 
40,461 
17,464 
7,565 
10,786 
8,463 
15, 178 
?3,398 
65, 881 
13,887 
29,193 

130,715 


961,945 


Value. 


$43,380 

141,152 

38,557 

109,091 

248,915 

125,722 

66,224 

29,412 

10,855 

19,693 

11,236 

20,286 

28,231 

88,622 

20,647 

38,279 

171,278 


1,211,580 


1914 


Quantity. 


Oallons. 
48,175 
85,462 
56,196 
43,409 
184,264 
46,812 
29,125 
16,051 
17, 148 
11,377 
14,459 
9,085 
11,670 
95,572 
26,198 
18,829 
139,078 


852,910 


Value. 


$61,822 
87,868 
65,477 
53,869 

223,459 
78,024 
44,679 
26,829 
23,416 
18,750 
15,348 
13,263 
14,919 

118,403 
38,289 
29, 181 

182,739 


1,096,335 


1915 


Quantity. 


OaUoru. 
29,746 
53,655 
37,444 
29,001 

198,811 
37,402 
17,240 
13,146 
14,174 
13,468 
11,202 
12,600 
16, 149 
57,155 
25,965 
19,772 

116,564 


703,494 


Value. 


136,724 
60,113 
42,445 
36,558 

218,555 
63,749 
26,533 
17, 101 
19,231 
21,399 
11,563 
13,973 
20,108 
82,320 
36,207 
28,391 

149,730 


884,700 


1  Included  in  "All  other  paints,  pigments,  etc.,"  prior  to  1913. 
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Expofttdto- 

m* 

mi 

lUB 

Quiiititr. 

Value. 

QuBDllly- 

OtltoM. 

■e]6i3 

58,701 

II 

i'ii 

27«;«» 

Value. 

»,J4(l 
121,  WT 
57,4fi3 

as,3(B 

3M;SiS 

Qutnlltr. 

Value. 

WISH. 

n,  101 

ss 

2S3,fl98 

iii 

12,07* 

«3,S49 

2M;i«2 

»I,N& 
7fl,a?4 

Is 

'sis 
11 

Oatkfft. 
l.OM 

ian,4S3 

«;7i8 
i8;i.w 

gl|2«l 

Is 

IM 

1 

TOT 

Bradl 

Stw,.  : 

SIt 

■''^' 

I,0M,417 

i.m.iK 

I,mOS2 

l,753,3Sa 

'•"••"= 

!,M8,S3I 

Readj/'Ttiixed  paintt — Domeitie  exports  (calendar  yeari). 


WIS 

1919 

Quantltj. 

Value. 

Quantity. 

valu. 

1 

■J?:S 
43 

ml  990 

874 ;  mo 

»I,74T 

2k'« 
H7;i3S 

1, on;  ISO 

139,  m 
145, neo 

S;JS 

11 

120,  «39 

i 

AX 

191 

\^ 

1,  BIB,  381 

3,3J3,7«S 

2,281,914 

Eiported  to- 

10« 

1911 

19.2 

1913 

,„. 

m. 

1918 

1917 

19.8 

Bclrium 

^^ 

1:1 
II 

2a;3st 

i:S 

274,098 

5e,R44 

3m;ito 

137, K20 

If 

336,492 

11 

sia;283 

487;fl70 

42^82 
119,31 

^'m 

M7;079 
74fl,.Wl 
7,-.,  309 

II 

11 

2101722 

4«7,m 

t«,971 

leias 

58      M 

i  i 

70 
42 

a»|4fn 

J5,13« 
43,010 

J:i 

47)206 
6e,4M 
301,072 

397;  536 

2n;5e5 

1 

Franee 

140,  SOS 

195,440 

ti5.e34 

17,593 
12,012 
573,700 

11 

133,340 

ii 

4!t,812 

4si;mi 

If 

203, 5RI 
35;29»l 

IS 

S^^.'""^™:;: 

6i(i,m 

niLUpplne  Islands.. 

33,133 

Tot»l 

3,090,49g 

1,1101,884 

3,MI,307 

l,S02,0!9 

1,77B,S63 

1,527,494 

3,239,539 

4,413,549 

4,S7fl,SI2 

186 


TARIFF  INFORMATION  SURVEYS. 


Paints,  etc. — Rates  of  duty. 

Act  of— 

Par. 

Tariff  dassifloation  or  dascription. 

Rates  of  duty, 

specific  and  ad 

valorem. 

1883 
1890 

1894 
1897 

1909 
1909 

87 
61 

48 
58 

56 

51 
63 

Colors  and  paints,   ♦   *    *    whether  dry  or  mixed,  or  ground  with 
water  or  oil,  and  not  specially  enumerated  or  provided  for  in  this  act. 
All  other  paints  and  colors,  whether  dry  or  mixed,  or  ground  in  water 
or  oil,   *    *   *   not  specially  provided  for  in  this  act,  and  artists' 
colors  of  all  kinds.  In  tubes  or  otherwise. 
All  paints  and  colors,  mixed  or  ground  with  water  or  solutions 
other  than  oil,  and  commercially  known  as  artists'  water-color 
paints. 
All  other  paints,  colors,  and  pigments,  whether  dry  or  Imixed,  or 
ground  in  water  or  oil,  or  other  solutions,  including  all  colors  in 
tubes,    *    ♦    *    and  not  specially  provided  for  in  this  act. 
All  paints,  colmrs,  pigments    *    *    ♦    whether  crude  or  drv  or  mixed, 
or  ground  with  water  or  oil  or  with  solutions  other  than  oil,  not 
otherwise  specially  provided  for  in  this  act. 
All  paints,  colors,  and  pigments,  commonly  known  as  artists' 
pamts  or  colors,  whether  in  tubes,  pan^,  cakes,  or  other  forms. 
All  paints,  colors,  pigments,  stains,    *    ♦    *    whether  crude  or 
dry  or  mixed,  or  ground  with  water  or  oil  or  with  solutions  other 
than  oil,  not  otherwise  specially  provided  for  in  this  section. 
^    *    *    All  paints,  colors,  and  pigments,  commonly  known  as 
artists'  paints  or  colors,  whether  in  tubes,  pans,  cakes,  or  other 
forms. 
*    *   *    Rnft'mfil  Pt^infcs Tnade  with  vamish , ^, ..,-..,_. .,. 

25    per    cent    ad 
valorem. 
Do. 

30    per    cent    ad 
valorem. 

25    per    cent    ad 
valorem. 

30    per    cent    ad 
valorem. 

Do. 

Do. 

Do. 

Do. 

1913 

Enamel  paints,  and  all  paints,  colors,  pigments,  stains,    *   *   * 

whether  crude,  dry,  mixed,  or  ground  with  water  or  oil  or  with 

solutions  other  than  oil,  not  specially  provided  for  in  this  section. 

All  paints,  color j,  an  I  pi?m^nts  commonly  knoivn  as  artists' 

paints  or  colors,  whether  in  tubes,  pans,  cakes,  or  other  forms. 

15    per    cent    ad 
valorem. 

20    per    cent     ad 
valorem. 

Court  and  Treasury  Decisions. 

A  red  pigment  imported  for  use  as  a  color  and  filler  and  found  to  be 
an  ochery  earth  and  not  commercially  known  as  an  ocher,  but 
declared  to  be  hematite  ore,  was  held  dutiable  as  a  color  within 
paragraph  48  of  the  act  of  1894  and  not  exempt  from  duty  as  ocher 
under  paragraph  566  of  that  act.  (Vandegrift  v.  United  States, 
197  Fed.,  265.)  In  later  cases  hematite  iron  ore  was  held  to  come 
within  the  provision  in  paragraph  121  of  the  act  of  1897  as  iron  ore 
dutiable  at  40  cents  per  ton.  The  courts  declared  that  the  mer- 
chandise was  in  a  crude  state  and  not  usable  in  its  condition  as 
imported  as  a  color.  (Francklyn  v.  United  States,  119  Fed.,  470; 
Hill  V,  Francklyn,  162  Fed.,  880.)  In  a  later  case,  however,  under 
the  act  of  1897,  CoUins's  oxide,  a  hematite  ore  which  can  not  be 
profitably  smelted  and  which  has  been  made  xmfit  for  smelting  by  a 
pulverizing  treatment,  was  held  to  come  within  the  provision  for 
colors  in  paragraph  58  and  not  dutiable  as  iron  ore.  (Collins  v.  United 
States,  3  Ct.  Cust.  Appls.,  83.) 

Cadmium  sulphide  was  also  held  dutiable  under  paraOTaph  58  of 
the  act  of  1897  as  a  color  or  pigment  and  not  as  a  chemical  compound 
or  salt.     (Drakenfeld  v.  United  States,  2  Ct.  Cust.  Appls.,  512.) 

The  provision  for  ''colors  *  *  *  not  containing  quicksilver 
but  *  *  *  containing  lead,^^  in  paragraph  54  of  the  act  of  1897, 
was  held  more  specific  for  colors  containing  lead  than  the  provision 
for  ''colors  *  *  *  not  otherwise  specially  provided  for,"  in 
paragraph  58.     (United  States  v,  Marschine,  177  Fed.,  593.) 

There  is  no  trade  understanding  that  the  terms  "pigment''  and 
"paint''  are  synonymous.  A  pigment  is  a  basic  material  for  the 
making  of  paint  and  is  never  understood  as  applying  to  a  mixed 
paint  ready  for  application  with  the  brush.  Veluvine  white  is  a 
finished  enamel  paint  made  without  varnish  and  therefore  dutiable 
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as  "enamel  paint"  under  para^aph  66  of  the  act  of  1909  rather 
than  as  "enamel  paints,  made  with  varnish,"  under  paragraph  61,  or 
as  a  piCTient,  under  paragraph  66.     (G.  A.  7324,  T.  I).  32243.) 

Oxiae  of  chromium  containing  no  lead  or  postassium  bichromate 
is  dutiable  as  a  color  imder  paragraph  63  rather  than  as  chrome  green 
under  paragraph  64  of  the  act  of  1913.     (Abstract  37081!) 

A  pigment  is  a  special  kind  of  coloring  matter  and  a  lake  is  a  par- 
ticular species  of  pigment.     (Farbwerke-Hoechst  Co.  v.  United  States, 

6  Ct.  Oust.  Appls.,  483.) 

Chrome  green,  ocher,  xmiber,  and  sienna  colors  of  fine  grades,  put 
up  in  tubes  for  artists'  use,  were  held  to  come  within  the  provision 
in  paragraph  61  of  the  act  of  1890,  "artists'  colors  of  all  kinds,  in 
tubes,"  Ibecause  commercially  known  as  artists'  colors  in  tubes  and 
not  within  the  provision  of  the  colors  by  name.  (Rich  v.  United 
States,  61  Fed.,  601.) 

Artists'  colors  and  paints  derived  from  indigo  and  alizarin  are 
dutiable  under  the  act  of  1916  rather  than  under  the  provision  for 
artists'  paints  or  colors,  or  color  lakes,  in  this  paragraph.  (G.  A. 
8110,  T.  D.  37429.)  So  is  tuscan  red.  (Abstracts  42413  and  42464.) 
Artists'  colors,  consisting  of  coal-tar  or  alizarin  lakes,  put  up  in  tubes, 
are  likewise  dutiable  under  the  revenue  act  of  1916.  (Abstract 
42466.)  Small  wooden  paint  boxes  containing  water  colors,  crayons, 
brushes,  and  drawing  materials,  called  water-color  boxes,  and  rea- 
sonably adapted  for  other  purposes  than  for  the  amusement  of 
children,  were  held  dutiable  as  artists'  colors  under  this  paragraph 
rather  tnan  as  toys  under  paragraph  342.     (Illfelder  v  United  States. 

7  Ct.  Cust.  Appls.,  63.)  By  agreement  between  the  Government  and 
importers  this  decision  is  not  applied  to  paints  or  colors  in  wooden  or 
paper  boxes  valued  at  less  than  100  marks  per  otoss  or  in  metal  boxes 
valued  at  less  than  26  marks  per  gross,  or  tne  equivalent  in  each 
case  in  francs.    They  are  classified  as  toys,     (T.  D.  37168.) 

See  also  Survey  on  Ceramic  and  Glass  Fluxes,  Enamels,  and  Colors. 

CRAYONS  AND  FUSAINS. 

General  Information. 

ACT  OP  1913. 

63.  *  *  *  crayons  including  charcoal  crayons  or  fusains,  *  *  *  15  per 
centum  ad  valorem    *    *    *. 

DESCRIPTION   AND   USES. 

The  term  crayon  refers  to  pencils  composed  of  charcoal,  clay,  or 
chalk  and  mineral  waxes  colored  with  various  pigments.  They  are 
used  for  drawing  and  writing  on  various  materials  and  also  for 
artists'  purposes.  Ordinary  white  crayons  used  for  blackboard  pur- 
poses are  composed  chiefly  of  chalk  (calcium  carbonate).  Black 
crayons  other  than  charcoal  are  composed  of  clay  and  lampblack. 
Fusains  is  an  old  and  practically  obsolete  term  for  charcoal  crayons. 
Crayons  used  for  drawing  on  lithographic  stones  are  commonly 
made  of  wax,  lampblack,  soap  and  resins.  The  ordinary  wax 
crayons  are  composed  chiefly  of  paraffin  wax  colored  with  various 
colors  and  dyes. 

Pastel  is  a  mixture  of  chalk  and  colors  worked  into  a  paste  with 
"gum"  water. 
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DOMESTIC  PBODUOTION. 

The  materials  necessary  for  the  maaufacture  of  crayons  are  avail- 
able  from  domestic  sources.  The  C^isus  of  1914  reports  under 
artists'  materials  a  production  of  crayons,  ralued  at  $181,000  by  11 
establishments,  with  a  capital  of  S325,000  and  employing  127  persons 
It  is  doubtful  whether  this  includes  Ordinary  crayons  used  for  school- 
room wor]^. 

The  American  Crayon  Co.  of  Sandusky,  Ohio,  is  the  largest  single 
manufacturer  of  crayons  in  this  country.  According  to  Moody's 
Manual  of  Industrials  for  1920  this  firm's  authorized  capital  stock 
amounts  to  $1,000,000  common,  and  $500,000  preferred,  of  which  all 
of  the  conmion  is  outstanding  and  $102,500  of  the  pref^red. 

IMPORTS   INTO   THE   UNITED   STATES. 

With  the  exception  of  1914  and  1915  when  imports  were  valued  at 
$18,000  and  $15,000,  respectively,  the  imports  of  crayons  andfusains 
have  been  fairly  constant  at  between  $10,000  and  $12,000.  The 
imports  for  the  1919  calendar  year  were  14,109  pounds  valued  at 
$12,218. 

On  the  basis  of  value  the  imports  were  10  per  cent  of  the  produc- 
tion of  crayons  reported  by  the  Census  of  1914. 

TARIFF  HISTORY  AND   CONSIDERATIONS. 

Crayons  were  dutiable  at  20  per  cent  ad  valorem  under  the  act  of 
1883.  The  duty  under  the  acts  of  1890  and  1894  was  25  per  cent  ad 
valorem,  and  under  the  act  of  1897  it  was  30  per  cent.  The  act 
1909  added  to  crayons  the  provision  'including  charcoal  crayons  or 
fusains"  and  continued  the  duty  of  30  per  cent.  The  act  of  1913 
retained  the  same  wording  but  reduced  the  duty  to  15  per  cent  ad 
valorem. 

There  is  no  special  problem  connected  with  crayons.  Fusains  is 
an  old  and  obsolete  name  for  charcoal  crayons  and  might  be  omitted. 
Since  crayons  are  a  manufactured  product  ready  for  consumption  and 
since  their  manufacture  involves  no  chemical  process  they  might  well 
be  provided  for  in  Schedule  N,  Sundries,  rather  than  in  a  paragraph 
witn  articles  to  which  they  bear  no  relation. 

Crayons f  indvding  charcoal  or  ftLsaina — Imports  for  consumption — Revenue, 


Fiscal  yean 

1910 

1911 

1912 

1913 


1914. 


1915 

1916 

1917 

1918 

Calendar  vcar: 

1918..' 

1919 


Rate  of  duty. 


{ 


30  per  cent . 

....do.... 

....do 

....do 

.do 

15  per  cent . 

.do 

.do 

.do 

.do 


Quantity. 


Potindf. 


14,109 


Value. 


18,688 
11,372 

9,362 
12,925 

4,295 
14,064 
15,090 
11,535 
12,945 
10,282 

11,093 
12,218 


Duty 

collected. 


1; 
i; 

1, 

2, 
2, 
1, 
1, 
1, 


606 
411 
808 
877 
288 
109 
263 
730 
941 
542 


1,664 
1,833 


Value  Dcr  !  Actual  and 
quantity,  i^^^f^ 


Percent. 


$0.86 


30 
30 
30 
30 
30 
15 
15 
15 
15 
15 

15 
15 
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CrayoM  andfiuain^^Rates  of  duty. 


Act  ol- 

Par. 

Tariff  olassifleation  or  deaoription. 

Rates  of  dutv, 
specific  and 
ad  valorem. 

1883 

423 

61 

48 
58 

56 

63 

Crayons  of  all  kinds 

20    per    cent    ad 

vBiorem. 
25    per    cent    ad 
valorem. 
Do. 
30    per    cent    ad 
valorem. 
Do. 

15    per    cent    ad 
valorem. 

1890 

1894 
1897 

1909 

1913 

*  *   *   crayons   ♦   *    *   not  specially  provided  for  in  this  act 

*  *   *   crayons    *    *    *   andnotspecially  provided  for  in  this  act. 

*  *    *    crayons    *    *    *    not  otherwise  specially  proWded  for  in 
this  act. 

*  *    *    crayons,  including  charcoal  cravons  or  fusains    ♦    *    *    not 
otherwise  specially  provided  for  in  this  section. 

*  *   *   crayons,  including  charcoal  crayons  or  fusains,    *    *   *   not 
specially  provided  for  in  this  section. 

COTJXT  AND   TkEASUBY  DECISIONS. 

Toilet  crayons,  consisting  of  coloring  matter  put  up  in  convenient 
form  for  toilet  use,  not  being  crayons  of  commerce,  were  held  dutiable 
as  toilet  preparations  under  the  act  of  1890.  (G.  A.  3497,  T.  D. 
17180.) 

An  importation  invoiced  as /^ black  chalk  refills*'  was  held,  in  the 
absence  of  proof  that  the  merchandise  was  not  crayons,  to  be  dutiable 
under  paragraph  56  of  the  act  of  1909.     (Abs.  34029,  T.  D.  33872.) 

Under  the  act  of  1897  fusains  or  charcoal  crayons  used  in  drawing 
or  sketching  were  classified  as  crayons  and  not  as  articles  composed 
of  carbon.  Charcoal  was  declared  not  to  be  carbon.  (G.  A.  6021, 
T.  D.  26307.) 

Aji  importation  invoiced  as  ^'Conte  crayons,''  consisting  of  a  small 
stick  of  black  composition  incased  in  a  wooden  cylinder,  was  held 
dutiable  imder  the  act  of  1890  as  pencils  of  wood  and  not  as  crayons. 
(G.  A.  2722,  T.  D.  15229.) 

Small  red  cylindrical  sticks,  a  mixture  of  clay  and  grease  with  a 
lake  consisting  of  oxide  of  lead  with  rosin  red,  designed  to  be  inclosed 
in  wood  and  used  as  pencils  were  held  dutiable  as  pencil  leads  and  not 
crayons  under  that  act.     (G.  A.  2457,  T.  D.  14735.) 

Pencils  of  wood  from  4  to  7  inches  in  length,  filled  with  material 
of  various  colors  and  known  in  trade  and  commerce  as  colored  pencils 
and  often  as  school  crayons,  were  held  dutiable  as  pencils  and  not  as 
as  crayons  under  the  act  of  1883.     (In  re  Blumentlial,  49  Fed.,  226.) 

CERAMIC  AND  GLASS  ENAMELS,  FLUXES,  GLAZES,  AND  COLOBS. 

General  Information, 
tariff  act  of  1913. 

63.  *  *  *  smalts,  and  frostings,  and  all  ceramic  and  glass  fluxes,  glazes,  enamels^ 
and  colors,  whether  crude,  dry,  mixed,  or  ground  with  water  or  oil  or  with  solutions 
other  than  oil,  not  specially  provided  for  in  this  section,  15  per  cent  ad  valorem; 

96.  Fusible  and  glass  enamel,  not  specially  provided  for  in  this  section,  20  per 
cent  ad  valorem. 
493.  Glass  enamel,  white,  for  watch  and  clock  dials.     (Free  list.) 

The  provisions  quoted  above  include  a  group  of  very  similar 
ceramic  products  which  are  used  in  the  manufacture  of  glass,  pottery, 
and  enamel  iron  wares  and  for  enameling  various  other  articles. 
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ENAMELS. 

Description  and  uses. — Enamels  may  be  described  as  gjlasses  con- 
taining a  metallic  oxide  as  a  pigment  to  render  the  glass  opaque  or 
colorea  as  desired.     Although  enamels  may  be  applied  to  pottery, 
the  term  '^enameling''  is  usually  understood  to  refer  to  the  applica- 
tion of  enamels  to  metallic  bodies,  usually  steel  or  cast  iron. 

Although  an  enamel  is  a  glass,  the  fact  that  it  must  adhere  to  steel 
and  resist  the  abuse  common  to  cooking  utensils,  makes  necessary 
the  addition  of  other  ingredients  besides  those  used  in  ordinary  glass. 
One  of  the  primary  requirements  of  an  enamel  is  that  it  adhere 
firmly  to  the  metal  body  after  fusion.  This  requires  that  the  enamel 
must  have  as  nearly  as  possible  the  same  coefficient  of  expansion 
as  the  body  of  the  ware. 

Enanaels  are  used  chiefly  as  a  protective  coating,  which  will  resist 
the  action  of  alkalies,  acids  or  other  chemicals,  and  which  will  with- 
stand punishment  by  impact  and  by  rapid  changes  of  temperature. 
They  are  also  used  for  decorative  purposes.  The  biggest  use  of  enamel 
is  for  coating  ironware,  such  as  represented  by  cooking  and  hospital 
utensils  and  bathroom  fixtures,  it  is  also  used  for  signs,  window 
letters,  buttons,  dials  for  watches  and  clocks,  novelties,  and  various 
other  articles. 

Composition  and  materials. — Enamels  are  complex  silicates  or  boro- 
silicates  of  sodium,  potassium,  calcium,  and  aluminum.  In  addition 
they  contain  various  metallic  oxides  to  produce  opacity  or  color. 

The  principal  materials  entering  into  the  manufacture  of  the 
enamel  are  quartz  and  fhnt,  which  supply  the  silica;  fluorspar,  which 
supplies  calcium  or  lime;  feldspar,  which  is  a  complex  sodium, 
potassium,  aluminum,  silicate,  and  borax  or  boric  acid.  Clay  is  used 
with  enamels  to  be  slushed  on.  The  ingredients  of  the  enamel  vary 
with  the  result  desired  and  materials  other  than  those  enumerated 
are  used  in  special  cases. 

Tin  oxide  is  one  of  the  mdst  important  and  expensive  materials 
entering  into  enamels.  It  is  used  to  produce  white  enamels,  which 
contain  from  5  to  10  per  cent  of  tin  oxide.  Cobalt  is  used  for  blue; 
manganese  for  violet  and  brown;  nickel  for  gray;  copper  or  chromium 
for  green;  uranium  or  titanium  for  yellow;  and  iron,  selenium,  or 
gold  for  red  enamels. 

Manufacture  and  application. — In  the  manufacture  of  enamels  the 
various  materials  are  weighed  out  carefully  and  stored  in  separate 
bins  for  each  kind  of  enamel.  The  raw  material  for  the  various  enam- 
els is  fused  in  furnaces  similar  to  those  used  in  the  manufacture  of 
glass,  at  a  temperature  which  ranges  from  1,000°  C.  to  1,300°  C.  The 
temperature  in  these  furnaces  is  controlled  by  pyrometers.  When  the 
enamel  is  melted  into  a  liquid  condition,  it  is  run  out  of  the  furnace 
into  a  tank  of  cold  water,  which  cracks  the  glass  into  small  pieces. 
This  *' quenching"  toughens  the  enamel  and  facilitates  the  process 
of  grinding.  This  product  is  knwon  as  ^^  enamel  frit,'^  which  is  then 
ground  in  ball  mills  with  about  50  per  cent  of  water  and  several  per 
cent  of  white  ball  clay.  For  white  enamels  tin  oxide  is  added  at  tnis 
time.  The  material  as  it  leaves  the  ball  mills  is  of  the  consistency  of 
rich  cream. 

The  steel  or  iron  vessel  to  be  enameled  is  dipped  into  the  large  pans 
containing  the  mixture  of  enamel,  water,  and  clay.    When  removed, 
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the  wet  enamel  forms  a  filament  over  the  entire  surface.  The  excess 
of  enamel  is  thrown  off  by  a  general  swinging  motion  and  the  vessel 
is  then  placed  on  supports  in  a  muffle  furnace  and  subjected  to  a 
temperature  sufficient  to  fuse  the  enamel  into  a  solid  glazed  coating, 
the  process  requiring  from  three  to  five  minutes.  If  tne  vessel 'is  to 
have  more  than  one  coating,  the  operation  is  repeated.  The  best 
grade  of  enamel  ware  receives  three  coatings. 

Organization  and  size  of  the  industry, — ^The  larger  manufacturers 
of  enameled  ware  make  tJtieir  own  enamels.  They  usually  buy  the 
raw  materials  and  mix  these  according  to  their  own  formulas,  which 
are  carefully  guarded.  ,The  industry  is  still  in  a  very  secretive 
stage,  and  everything  possible  is  done  to  prevent  wortmen  from 
obtaining  any  knowledge  of  the  ingredients  of  the  enamels.  The 
number  of  firms  manufacturing  enamel  frits  for  sale  to  manufac- 
turers of  enameled  ware  is  comparatively  small,  and  the  industry 
does  not  represent  a  large  capital  investment. 

Practically  all  of  the  large  watch  and  clock  manufacturers  make 
their  own  enamel  for  their  dials,  which  is  a  special  grade  of  white 
enamel. 

The  census  of  manufactures,  1914,  reported  77  enameling  estab- 
lishments with  a  capital  of  $2,128,000  and  with  an  output  valued  at 
$2,166,000.  The  enameling  industry  has  expanded  greatly  during 
the  war  owiag  to  cessation  of  imports  of  foreign  enamel  ware.  The 
industry  has  also  made  marked  advances  in  the  art  of  enameling 
and  the  quality  of  the  ware  produced.  This  can  largely  be  accounted 
for  by  application  of  scientific  and  technical  knowledge  in  the  in- 
dustry, which  has  replaced  rule  of  thumb  practices  to  a  marked 
extent  during  the  war  period. 

CERAMIC   AND   GLASS    COLORS,    GLAZES   AND   FLUXES. 

Description. — ^The  ceramic  colors  are  a  distinct  article  of  commerce 
and  ditfer  essentially  from  the  paint  pigments.  They  are  colors 
which  are  used  in  the  manufacture  of  glass,  for  the  coloring  of  glaze 
on  pottery  and  other  earthenware,  and  for  coloring  enamels,  pre- 
viously described.  All  these  colors  are  of  inorganic  nature  and  must 
be  able  to  withstand  the  temperature  in  firing  the  ware,  which 
limits  the  colors  that  can  be  used.  The  ceramic  colors  are  chiefly 
metallic  oxides,  and  the  same  colors  are  used  for  producing  trans- 
parent colored  glass.  In  general,  the  oxides  used  are  the  same  as 
previously  described  for  coloring  enamels. 

The  colors  are  applied  to  the  pottery  or  earthen  ware  by  one  of 
three  methods:  (1)  fey  applying  the  coloring  materials  to  the  body 
of  the  ware,  which  is  afterwards  glazed  with  a  transparent  glaze, 
a  process  known  as  ^^under  glaze'';  (2)  by  placing  the  coloring 
materials  on  an  already  glazed  article  and  refiring  the  ware,  which 
is  known  as  ^'on  glaze;''  and  (3)  by  mixing  the  color  with  the  glaze 
and  applying  the  two  simultaneously.  Tnis  process  is  known  as 
the  ^'colored  glaze"  method. 

The  glazes  used  in  ceramic  manufacture  are  either  siUcates  of 
the  alkali  or  alkaUne  earths,  with  or  without  lead.  In  other  words, 
they  are  simply  a  glass.  The  proportion  of  lead  used  affects  chiefly 
the  melting  point  of  the  glaze;  a  glaze  containing  a  high  percentage 
of  lead  will  have  a  low  melting  point,  and  vice  versa.     The  ma- 
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terials  used  chiefly  for  glazing  are  certain  natural  silicates,  such  a» 
feldspar,  china  clay  or  kaolin  mixed  with  flint  or  sand,  chalk,  borax ^ 
soda,  and  lead.  As  some  ingredients  of  the  glaze  are  soluble  in» 
water,  the  mixture  is  usually  fused  into  a  glaze  before  being  applied 
on  the  ware,  which  converts  the  materials  into  complex  insoIuble^ 
siUcates.  This  process  is  known  as  ''fritting.''  All  or  a  part  of 
the  glaze  to  be  applied  may  be  previously  treated  by  this  process. 
The  larger  part  of  the  ceramic  colors  are  treated  in  this  manner 
before  being  sold  to  ceramic  manufacturers. 

Smalts  are  colored  glazes,  consisting  chiefly  of  obalt  silicates. 
While  they  are  strictly  colored  glazes  and.  are  frequently  used  as 
ceramic  colors,  they  are  also  valuable  pigments,  especially  for  use  in 
artists'  colors.  (For  a  complete  description  of  smalts,  see  T.  I.  S. 
unit  on  cobalt  and  cobalt  oxide,  par.  24,  Act  of  1913.) 

Frostings  are  made  from  coarsely  powdered  thin  plates  of  glass  and 
are  used  for  decorative  purposes,  particularly  on  signs.  They  are 
also  used  to  produce  a  ''matt"  finish  for  glass  enamels. 

Uses, — ^These  products  are  used  wholly  in  the  ceramic  industry  in 
glazing,  enamehng  and  decorating,  and  in  the  manufacture  of  ceramic 
decalcomanias,  or  mineral  transfer  designs  for  pottery  use.  The 
designs  are  printed  on  paper  from  lithographic  stones  and  are  used 
exclusively  in  the  pottery  trade.  Although  the  value  of  the  decal- 
comania  will  vary  with  the  value  of  the  ceramic  color,  their  chief 
value  frequently  lies  in  their  artistic  quality  and  beauty  of  design. 
Usually  colors  are  mixed  with  a  special  meltmg  body — "nux" —  and 
with  an  oil  for  a  vehicle.  This  mixture,  which  resembles  a  paint,  is 
then  applied  to  the  ware  with  a  brush  and  allowed  to  dry.  The 
painted  ware  is  then  placed  in  a  kiln  and  heated  to  a  temperature 
which  is  suificient  to  fuse  the  color  mixture,  but  not  the  glass,  chinas 
or  vitreous  body  of  the  ware.  The  degree  of  heat  applied  ranges 
from  900°  to  3,000°  F.,  and  the  particular  shade  desired  is  dependent 
not  only  upon  the  material  used  for  the  color  but  also  upon  the  tem- 
perature and  length  of  firing  the  ware. 

Ceramic  colors  are  sometimes  ground  in  oil  and  put  up  in  tubes 
similar  to  artists'  colors.  These  are  used  for  hand  decoration  of 
china  and  pottery.  These  ceramic  colors  are  not  comparable  with 
artists'  colors  used  for  oU  painting,  as  they  must  be  firea  after  appli- 
cation to  the  ware. 

IMPORTS   INTO  THE   UNFrED   STATES. 

Imports  of  fusible  and  glass  enamel,  prior  to  the  war,  ranged 
from  $12,000  to  J17,700.  Imports  from  1915  to  1919,  inclusive,  were 
sporadic  and  ranged  from  $3,731  in  1916  to  $12,078  in  1917.  During 
tne  1919  calendar  year  the  imports  showed  a  considerable  increase  to 
$17,727. 

Imports  of  white  enamel  for  watch  and  clock  dials  have  been  about 
equal  to  those  of  fusible  and  glass  enamels.  From  1910  to  1914^ 
inclusive,  the  imports  ranged  from  $13,000  to  $21,700.  During  the 
war  period  imports  varied  greatly  and  ranged  from  about  $5,000  in 
1916  to  $13,600  in  1917.  The  imports  for  the  1919  calendar  year  show 
an  increase  to  $16,778.  Imports  of  white  enamel  for  watch  and  clock 
dials,  given  by  countries  prior  to  1915,  show  that  approximately 
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three-fourths  of  the  imports  were  from  France.  Switzerlandi  Ger- 
many,  and  the  United  Kingdom  were  the  other  important  sources. 

The  imports  of  ^'glazes,  fluxes,  enamels,  and  colors^  ceramic  and 
glass/'  were  valued  at  about  $12,000  in  1912  and  1913.  Following 
the  reduction  in  duty  from  30  to  15  per  cent  by  the  act  of  1913  the 
imports  increased  to  a  maximum  of  $70,782  in  1915,  which  was 
between  five  and  six  times  the  value  of  prewar  imports.  The  imports 
then  gradually  declined  to  $22,839  in  1919.  During  the  19i9  calendar 
year  the  imports  show  a  slight  increase  to  25,841  pounds,  valued  at 
$30,137.  As  the  value  of  imports  only  is  given,  the  apparent  increase 
may  be  accoimted  for  in  part  by  an  increase  in  value  of  these  products. 

The  total  imports  of  the  products  above  amounted  to  $71,000  in 
1914.  Imports  from  1915  to  1919,  inclusive,  ranged  from  $35,095  in 
1919  to  $89,088  in  1915.  During  the  1919  calendar  year  the  imports 
totaled  $64,642.  • 

FRIOBS.^ 

The  price  of  these  ceramic  materials  varies  greatly  with  the  metallic^ 
oxide  used  as  a  color. 

Ordinary  white  enamel  for  sheet  and  cast  iron  is  quoted  at  about 
$1.50  per  poimd.  Colored  enamels  are  hidier  in  price  and  run  up  to 
$3  per  pound.  As  the  large  enameling  works  make  their  own  enamel, 
the  buiK  of  enamel  does  not  enter  tr^e  channels. 

Enamel  colors  vary  even  more  in  price  than  the  enamels.  Very 
few  of  the  colors  sell  for  less  than  $1.50  per  pound  and  run  up  to  as 
high  as  $30  per  pound  for  colors  which  are  not  made  of  precious 
metals. 

Liquid  colors  made  of  gold,  silver,  and  platinum  sell  from  $60  to 
$150  per  pound,  while  gold  powders  sell  tor  as  much  as  $2.50  per 
gram  ($1,000  per  pound). 

Fluxes  for  enamels  are  quoted  at  about  $1.25  per  pound. 

TARIFF  HISTORY. 

Smalts  and  frostings  were  provided  for  on  the  dutiable  list  of  the 
tariff  acts  of  1890  to  1913,  inclusive.  The  duty  under  the  acts  of 
1890  and  1894  was  25  per  cent  ad  valorem;  under  the  acts  of  1897 
and  1909,  30  per  cent  ad  valorem,  and  under  the  act  of  1913  the 
duty  was  reduced  to  15  per  cent  ad  valorem. 

A  provision  for  glazes,  fluxes,  enamels,  and  colors  used  in  the 
ceramic  and  glass  industry  was  inserted  in  the  act  of  1909,  and  these 
products  were  dutiable  at  30  per  cent  ad  valorem.  The  act  of  1913 
reduced  the  duty  to  15  per  cent  ad  valorem. 

In  the  act  of  1897  provision  was  made  on  the  free  list  for  ^^  glass 
enamel,  white,  for  watch  and  clock  dials.''  This  provision  has  been 
retained  on  the  free  list  of  the  two  subsequent  tariff  acts. 

In  the  act  of  1890  fusible  enamel  was  made  dutiable  at  45  per  cent 
ad  valorem,  and  in  the  acts  of  1894  to  1909,  inclusive,  at  25  per  cent 
ad  valorem.  In  the  act  of  1913  the  provision  was  changed  to  read: 
^'Fusible  and  glass  enamel,  not  specially  provided  for,''  and  the  duiv 
reduced  to  20  per  cent  ad  valorem. 

1  Based  on  price  list  No.  12  of  the  Roessler  &  Hasslacher  Chemical  Co.,  100  William  Street,  New  York, 
Published  in  1912.    Statement:  1020  prices,  25  per  cent  higher 
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In  the  act  of  1913  there  are  three  separate  and  distinct  proyisions 
for  enamels.     Two  of  these  provide  for  a  duty,  while  the  third — ^for 
white  glass  enamel  for  watch  and  clock  dials — ^is  free  of  duty.     All  of 
these  materials  are  verv  similar  products  both  in  chemical  composition 
and  method  of  manuiacture.     There  is  no  apparent  distinction  be- 
tween fusible  enamel  in  paragraph  96,  and  ceramic  enamel  in  para- 
graph 63.     White  ^lass  enamel  used  for  watch  and  clock  dials  is 
similar  in  composition  to  any  other  glass  or  ceramic  enamel  except 
that  it  requires  special  properties  which  permit  of  its  being  cut, 
chamfered,  and  groimd   durmg  the  process  of  manufacture.     Any 
distinction  in  enamels  by  appHcation  or  use  is  subject  to  classifica- 
tion of  enamels  intended  for  other  purposes  imder  that  provision, 
and  there  is  no  apparent  reason  why  there  should  not  be  one  provision 
for  all  kinds  of  enamels,  and  this  provision  should  receive  one  tariff 
treatment — whether  dutiable  or  free. 

As  these  materials  are  chiefly  ceramic  manufactures  and  the  colors 
described  in  paragraph  63  are  entirely  different  from  paint  pigments, 
it  would  seem  more  lo^cal  to  provide  for  these  products  in  a  separate 
paragraph  to  be  included  in  Schedule  B. 

Olass  enamel,  wfnU,  for  watch  or  clock  dials  * — Imports  by  countries  (fiscal  years). 


Imported  from- 


Austria 

B«lKhim — 

France 

Germany... 
Switzerland. 
England 


Total. 


1909 


$24 


4,794 
506 
967 
796 


7,077 


1911 


1351 


13,527 
2,022 
3,764 
1,305 


20,969 


1912 


1250 


12,362 
1,289 
2,437 
1,663 


18,001 


1913 


fl57 

18 

9,464 

2,229 

3,031 

956 


15,855 


1914 


$366 


8,757 

379 

2,689 

779 


12,970 


1  Included  in  "  AU  other  articles,"  free  in  1910  and  after  1914. 

Total  imports  of  glazes,  fluxes,  enamels,  and  colors,  ceramic  and  glass,  fusible  and  glass 
enamel  and  white  enamel  for  watch  and  clock  dials — Imports  for  consumption — Revenue 


Tiscal  year. 


1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  year  1919. 


Kate  of  duty. 


Quantity. 


Value. 


$36,766 
53,547 
44,928 
39,961 
70,803 
89,068 
72,799 
69,103 
45,100 
35,095 
64,642 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 
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OUiz€8y  JluxeSt  enamelSf  and  colorst  ceramic  and  glass — Imports  for  consumption — 

ReveniLe. 


Fiscal  3rear. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

30  per  Gent  ad  ya- 

lorem. 
do 

Pounds. 

$2,618 

16,334 
12,323 
12,109 
904 
38,527 

70,782 
64,138 
43,421 
26,583 
22,839 
30,137 

S785 

4,900 
3,696 
3,632 
289 
5,779 

10,617 
9,620 
6,513 
3,987 
3,426 
4,521 

Per  cent. 
30 

1911 

1912 

do 

1913 

do 

19141 

do 

1914* 

15  per  oent  ad  va- 
lorem. 
do 

15 

1915 

1916 

1917 

do 

1918 

do 

1919 

do 

19,046 
25,841 

Calendar  year  1919. 

$1.17 

15 

1  From  July  1  to  Oct.  3, 1913. 


s  From  Oct.  4, 1913,  to  June  30, 1914. 


Fusible  and  glass  enajnelt  n.  s,  p,  /. — Imports  for  consumption — Revenue. 


Fiscal  year. 


Rate  of  duty. 


1910 

1911 

1912 

1913 

19141 

1914« 

1915 

1916 

1917 

1918 

1919 

Calendar  year  1919. 


Quantity. 


26  per  cent. 

.....do 

do 

do 

....do 

20  per  cent. 

....do 

....do 

....do 

....do 

....do 


Value. 


$17,098 
15,511 
14,604 
11,997 

4,461 
13,567 
10,975 

3,731 
12,078 

8,052 

6,671 
17,727 


Duty 
collected. 


$4,424 
3,877 
3,651 
^,999 
1,116 
2,713 
2,196 
746 
2,416 
1,610 
1,134 
3,545 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


25 
26 
25 
25 
26 
20 
20 
20 
20 
90 
20 
20 


1  July  1  to  Oct.  3, 1913,  under  act  of  1909.        *  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 
WMte  enamslfor  vxiteh  and  dock  dials — Imports  for  consumption — Revenue, 


Fiscal  year. 


1910 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

1^18 

M19 

Calendar  year  1919. 


Rate  of  duty. 


Quantity. 


Free.. 

do. 

....do. 
....do. 

do. 

....do. 
....do. 
....do. 
....do. 
....do. 


Value. 


$16,460 

21,702 

18,001 

16,856 

13,284 

7,331 

4,930 

13,604 

10,466 

6,585 

1H,77.S 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Free. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Colors,  glazes,  fluxes,  and  enamels,  ceramic  and  glass — Bates  of  duty. 


Act  of— 

Par. 

1890 

61 

1894 

48 

1897 

58 

1909 

56 

1913 

63 

Tariff  classification  or  description. 


All  *  ♦  *  colors,  whether  dry  or  mixed,  or  ground  in  water  or  oil,  in- 
cluding *  *  *  smalts,  and  frostings,  not  specially  provided  for  in 
this  act. 

All  *  *  *  colors,  and  pigments,  whether  dry  or  mixed,  or  ground  in 
water  or  oil,  or  other  solutions,  includhag  *  *  *  smalts,  and  frostings, 
and  not  specially  provided  for  in  this  act. 

All  <"  *  *  colors,  pigments,  *  *  *  smalts  and  frostings,  whether  crude 
or  dry  or  mixed,  or  groimd  with  water  or  oil  or  with  solutions  other 
than  oil,  not  otherwise  specially  provided  for  in  this  act. 

All  *  *  *  colors,  piranents,  incfuoing  *  *  *  smalts  and  frostings, 
whether  crude  or  dry  or  mixed,  or  ground  with  water  or  oil  with 
solutions  other  than  oil,  not  otherwise  specially  provided  for  in  this 
section;  *  *  *  all  glazes,  fluxes,  enamels,  and  colors  used  only  in 
the  manufacture  of  ceramic,  enameled,  and  glass  articles. 

*  *  *  smalts.frostings,  and  all  ceramic  and  glass  fluxes,gla£es,enamels 
and  colors,  whether  crude,  dry,  mixed,  or  jground  with  water  or  oil 
or  with  solutions  other  than  oil,  not  specially  provided  for  in  this 
section. 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


25  per  cent  ad  va- 
lorem. 

Do. 


30  per  cent  ad  va^ 
lorem. 

Do. 


15  per  cent  ad  y»- 
lorem. 


Act  of— 


1897 
1909 
1913 


Glass  eTiamel,  white,  for  watch  and  clock  dials — Rates  of  duty. 


Tariff  classification  or  description 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


Fusible  and  glass  enamd — Rates  of  duty. 


Actof- 

Par. 

1890 

122 

1894 

101 

1807 

118 

1909 

110 

1913 

96 

Tariff  classification  or  description. 


♦  ♦  ♦  fusible  enamel 

Fusible  enamel,    ♦    ♦   *    

Fusible  enamel 

do 

Fuaible  and  glass  enamel,  not  specially  provided  for  in  this  section 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


45  per  cent  ad  va- 
lorem. 
25  per  cent  ad  va- 
lorem. 
Do. 
Do. 
20  per  cent  ad  va- 
lorem. 


Court  and  Treasury  Decisions. 


Powders  composed  in  different  proportions  of  silica,  alumina, 
alkalies,  tin,  copper,  zinc,  magnesia,  etc.,  were  held  dutiable  under 

Earagraph  6  of  the  act  of  1909  as   ceramic   colors.     (Reusche  v. 
United  States,  3  Ct.  Cust.  Appls.,  387.) 

Colors  imported  in  10-pound  tins  to  be  transferred  to  tubes  for  sale 
to  artists  and  to  schools  without  further  manipulation  were  held 
properly  classified  under  the  second  provision  of  paragraph  63  of  the 
act  of  1913.    (Abstract  3708,  T.  D.  35020.) 

Merchandise  invoiced  as  dunkelpurpur,  a  ceramic  color  and  also  a 
mixture  of  which  gold  constituted  tne  element  of  chief  value,  was  held 
dutiable  under  this  paragraph  as  a  ceramic  color  and  not  under  para- 
p^^anh  fi.5  as  a  inivti)r<i  of  whipVi  crrtlH  constituted  the  element  of  chief 
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value.    (Drakenfeld  &  Co.  v.  United  States,  9  Ct.  Oust.  Appls.  124, 
T.  D.  37979.) 

Cnamel  having  the  appearance  of  glass  or  a  crystalline  aspect, 
imported  in  thin,  flattenea,  pressed,  variously  colored  cakes,  which  in 
its  use  is  finely  powdered,  mixed  with  water  to  a  paste,  applied  to  the 
metal  article  to  be  enameled,  and  then  fired  by  intense  heat,  thereby 
fixing  it  to  the  surface  of  the  metal,  is  dutiable  under  this  paragraph 
as  fusible  enamel,  and  not  under  the  provision  for  "  all  ceramic  and 
glass  fluxes,  jglazes,  enamels,  and  colors,  *  *  *  n.  s.  p.  f.*'  in  para- 
graph 63.  (G.  A.  7873,  T.  D.  36228.)  So-called  ''  enamel  for  jewelry '' 
or  ceramic  color  which,  while  shown  to  be  one  of  the  ingredients  of  an 
enamel,  can  also  be  used  J) v  itself  as  an  enamel  in  enameling  jewelry, 
is  likewise  dutiable  under  this  paragraph.    (Abstract  40875.) 

In  the  act  of  1913  there  are  three  provisions  for  enamels  all  similar 
in  chemical  composition  and  method  of  manufacture:  Paragraph  63, 
for  '*all  cermaic  and  glass  fluxes,  glazes,  enamels,  and  colors,  whether 
crude,  dry,  mixed,  or  ground  with  water  or  oil  or  with  solutions  other 
than  oil,  not  specially  provided  for  in  this  section,  15  per  cent  ad 
valorem '^ ;  paragraph  96,  for  ''fusible  and  glass  enamel,  not  specially 
provided  for  in  this  section,  20  per  cent  ad  valorem";  and  para- 
graph 493,  which  exempts  from  duty '  'glass  enamel,  white,  for  watch 
and  clock  dials.'' 

(See  also  survey  on  Paints  of  all  kinds.) 

COLOR  LAKES. 

Genebal  Information, 
desoriftion  and  uses. 


ran^ac<o/iSi3.— Paragraph  63.  ''*  *  *  all  color  lakes,  whether 
drv  or  in  pulp,  not  specially  provided  for  in  this  section,  20  per  cent  ad 
Aralorem.'^ 

Tarif  act  of  1916. —Section  500,  Group  III.  ''All  *  *  *  color 
lakes  *  *  *  not  otherwise  specially  provided  for  in  this  title,  when 
obtained,  derived,  or  manufactured  in  whole  or  in  part  from  any  of  the 
products  provided  for  in  Groups  I  and  II,  natural  alizarin  and  indigo, 
andl  *  *  *  or  color  lakes  obtained,  derived,  or  manufactured  there- 
from, 30  per  cent  ad  valorem." 

Section  501  levies  an  additional  duty  of  5  cents  per  pound. 

Color  lakes  or  lake  pigments  are  composed  of  a  coloring  principal 
absorbed  by  or  precipitated  on  an  inert  and  insoluble  base.  The  base 
of  the  color  lakes  is  almost  invariably  inorganic  and  generally, 
although  not  invariably,  white  or  transparent.  The  term  color  lake 
was  formerly  used  commercially  to  designate  those  pigment  colors 
produced  by  fixing  the  coloring  principals  on  a  transparent  base, 
such  as  aluminum  hydroxide,  'fiiis  no  longer  holds  true  and  the  term 
includes  all  pigments  produced  by  fixing  a  dye  on  an  inert  base.  The 
base  matenals  used  include  aluminum  hydroxide,  alumina,  blanc 
fixe,    or   precipitated   barium   sulphate,   lead   sulphate,   lithopone, 

Sound  barites,  gypsum,  whiting,  china  clay,  calcium  carbonate 
recipitate  chalk),  barium  carbonate,  and  the  native  clays,  ochers, 
and  umbers.  In  general,  any  inert  and  insoluble  body  that  can  be 
powdered  readily  and  whose  natural  color  does  not  injure  the  desired 
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shade  of  the  lake  may  be  used  as  the  base.  The  features  generally 
sought  in  the  bases  or  carriers  are  (1)  covering  power,  (2)  easy  workings 
and  (3)  fastness  to  outside  influences,  such  as  alkalies,  the  weather, 
acids,  and  light. 

Color  lakes,  according  to  the  coloring  matter  used,  may  be  divided 
into  two  groups,  depending  on  whether  the  coloring  matter  or  dye 
is  of  natural  or  coal-tar  origin. 

1 .  Natural  coloring  matters  (a)  of  vegetable  origin,  (6)  of  animal 
origin. 

2.  Coal-tar  dyes. 

Color  lakes,  when  first  introduced,  were  all  derived  from  natural 
dyes,  but  after  the  introduction  of  dyes  manufactured  synthetically 
from  coal  tar  the  group  of  color  lakes  manufactured  from  them  soon 
became  of  primary  importance.  The  coal-tar  color  lakes  are  now 
by  far  the  most  important  class. 

Color  lakes  may  be  subdivided  according  to  the  method  of  fixing 
the  coloring  matter  on  the  inert  base  as  follows: 

1.  Coal-tar  dyes  precipitated  by  barium  chloride. 

2.  Coal-tar  dyes  precipitated  by  lead  salts  (lead  acetate  and 
nitrate.) 

3.  Coal-tar  dyes  precipitated  by  tannin  or  tannin-tartar  emetic. 

4.  Coal-tar  dyes  precipitated  by  alimiina. 

5.  Coloring  matters  directly  produced  by  precipitation. 

6.  Coloring  matters  absorbea  by  siliceous  material. 

This  classification  can  not  be  regarded  as  strictly  accurate  as  there 
are  exceptions,  and  certain  conflicts  between  groups. 

The  above  classifications  of  color  lakes  are  all  technical;  the 
commercial  classification  is  based  on  the  actual  color  of  the  lake 
produced  and  not  on  the  method  of  precipitation  or  class  of  dye 
used.  Color  lakes  are  placed  on  the  market  m  the  form  of  a  powder, 
irregular  lumps,  regular  shapes — drops,  cones,  tablets,  cakes — and 
in  pulp  (water  paste)  which  is  used  especially  in  the  manufacture  of 
wall  paper. 

DOMESTIC   PRODUCTION. 

Raw  materials. — The  base  materials  generally  used  in  the  manu- 
facture of  color  lakes  have  been  enimierated  above.  The  more 
expensive  and  transparent  color  lakes  are  made  on  aluminum 
hydroxide  as  the  base.  These  colors  are  used  in  artists'  colors  and 
in  lithographic  printing.  The  development  of  multi-color  lithography 
has  been  mrectly  dependent  on  the  d!evelopment  of  these  transparent 
color  lakes.  For  decorative  paints  and  wall  paper  printing  this 
transparency  is  undesirable  and  opaque  bases  are  used,  which  are 
also  generally  cheaper.  The  cost  of  a  color  lake  is  generally  depend- 
ent on  the  cost  of  the  dye  rather  than  on  the  cost  of  the  base. 

Process  of  manufacture, — In  general  the  production  of  color  lakes 
is  a  comparatively  simple  industrial  operation.  It  requires  no 
special  or  complicated  machinery,  but  careful  control  is  necessary 
to  produce  the  desired  shade  of  color. 

The  manufacture  consists  in  mixing  the  base  with  water,  the 
solution  of  dye  is  then  added  to  the  mixture  in  agitation  and  in  the 
case  of  lakes  produced  by  absorption  of  the  color,  this  completes  the 
fixing  of  the  dye  on  the  base,     in  cases  where  a  precipitant  is  used 
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it  is  now  added  to  the  mixture  of  base  and  dye  with  constant  agita* 
tion  until  the  dye  has  been  completely  precipitated  on  to  the  base. 
The  color  lake  is  then  filtered  from  the  solution  and  dried  if  the  dry 
product  is  desired.  Most  of  the  coal-tar  dyes  used  are  soluble  in 
water.  _  In  some  cases  where  the  calcium  or  magnesium  salt  of  the 
dye  is  insoluble  the  water  used  must  be  soften^  so  as  to  prevent 
precipitation  of  the  dye  on  solution  in  water.  In  other  cases, 
alcohol,  acetic  acid,  and  other  chemicals  are  necessary  to  dissolve 
the  dyes. 

Production  and  consumption. — ^The  total  production  of  color  lakes 
is  not  available  as  the  output  is  combined  under  the  paint  and  varnish 
industry  with  other  paint  pigments.  The  domestic  output,  how- 
ever, supplies  practically  the  entire  domestic  consumption  as  imports 
are  small. 

The  production  of  color  lakes  manufactured  from  coal-tar  dyes  as 
sho-wn  Dy  the  annual  census  of  dyes  taken  by  the  Tariff  Commission 
was  5,092,558  pounds  valued  at  $2,764,064  in  1917,  and  9,590,537 
pounds  valued  at  $5,020,023  in  1918.  Red  lakes  including  lithol 
and  para  reds  were  the  most  important  in  1918;  the  production  was 
about  2,500,000  pounds,  or  about  one-fourth  of  the  total  output. 
The  other  colors  in  order  of  output  were:  Yellow,  scarlet,  green, 
and  blue  lakes.     The  1919  output  was  7,569,921  pounds. 

IMPORTS    INTO   THE   UNITED    STATES. 

The  imports  of  color  lakes  prior  to  1914  were  combined  with  all 
other  paints,  pigments,  and  colors.  The  maximum  imports  since 
then  were  valued  at  $153,430  in  1915.  Imports  then  decreased, 
until  in  1918  only  $8,301  were  entered.  This  decrease  might  be 
accoimted  for  by  coal-tar  color  lakes  becoming  dutiable  after  1916, 
at  another  rate  of  duty,  but  the  imports  of  coal-tar  lakes  have  been 
small.  Imports  have  been  less  than  1  per  cent  of  the  domestic 
production  of  coal-tar  lakes  alone,  whicn  is  the  most  important 
group  of  color  lakes. 

PRICES. 

The  price  for  coal-tar  color  lakes  in  1918  ranged  from  27  cents  per 
pound  for  green  lakes  to  $1.27  for  lithol  red  lakes.  The  average 
price  for  all  color  lakes  was  52  cents  per  pound  in  1918,  and  54  cents 
in  1917.  (Based  on  average  prices  reported  by  manufacturers  to 
the  Tariff  Commission.) 

The  price  of  para  red  toners,  concentrated,  was  about  60  cents 

Ser  pound  prior  to  1915,  when  the  price  started  to  increase  and 
uring  1916  the  price  was  about  $2.50  or  about  four  times  the  prewar 
prices.  In  1917  the  price  declined  and  in  1918-19  was  between 
$1.50  and  $1.70  per  pound.  During  1920  the  price  increased  to 
$1.90  per  pound. 

The  price  of  carmine  No.  40,  bulk,  11-pound  tins,  was  about 
$2.75  prior  to  the  war.  During  the  last  (juarter  of  1914  the  price 
increased  to  $3.50,  which  was  the  price  in  force  until  the  second 
quarter  of  1916  when  there  was  a  further  increase  to  $5  per  pound. 
The  price  since  then  has  ranged  from  $4.20  in  the  latter  part  of  1917, 
to  $5.75  in  the  third  quarter  of  1920. 
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TARIFF  HISTORY. 

Lakes  of  all  kinds  were  dutiable  at  25  per  cent  ad  valorem  under 
the  acts  of  1883,  1890,  and  1894,  and  at  30  per  cent  ad  valorem 
under  the  acts  of  1897  and  1909.  The  act  of  1913  reduced  the  duty 
to  20  per  cent  ad  valorem  on  all  color  lakes.  The  act  of  September 
8,  1916,  provided  that  all  color  lakes  manufactured  in  whole  or  in 

{)art  from  coal-tar  products  and  those  derived  or  manufactured 
rom  natural  alizarins  and  indigo  should  be  dutiable  at  30  per  cent 
ad  valorem  plus  6  cents  per  pound.  The  other  color  lakes  remained 
dutiable  under  the  act  of  1913  at  20  per  cent  ad  valorem.  The  lakes 
derived  from  coal-tar  dyes  are  the  most  important  group  of  color 
lakes. 

Paragraph  63  contains  many  products  which  differ  from  each 
other  in  use  and  in  composition.  The  provision  for  color  lakes  in 
paragraph  63  might  be  made  a  separate  paragraph. 

Coal  tar  color  lakes — Production  in  United  States, 
[U.  S.  Tariff  Commission.] 


Variety. 


Blue  lakes 

Boariet  lakes. . . 

Eosine  lakes 

Red  lakes 

Lithol  red  lakes 
Para  red  lakes.. 

Violet  lakes 

Purple  lakes... 
Maroon  lakes... 
Alizarin  lakes.. 
Orange  lake.s... 

Yellow  lakes 

Green  lakes 

Brom-aoid  lakes 

Black  lakes 

AD  other 

Total 


1917 


Quantity. 


Pounds. 
411,216 
397, 213 
156,984 
763,321 
142,250 
623,353 
113,011 
30,291 
221,249 

0) 

249,349 
200, 7S6 
387,373 

(}) 

0) 

1,270,577 


Value. 


5,092,558 


1252,277 

177,859 

115,693 

395,851 

108,185 

312,631 

68,701 

53,697 

94,340 

0) 
89,896 

157,313 

119,133 

G) 

0) 
767,692 


1918 


Quantity. 


2,764,064 


Pounds. 
753,244 

1,258,364 
303,511 

1,828,942 
632,663 
165,039 
245,017 

0) 
632,826 

0) 
694,350 

1,913,123 

1,042,803 

0) 


Value. 


$416,131 
720,640 
312,352 
844,450 
801,765 
141,857 
233,196 

237,322 

c> 

374,466 
626,922 
278,168 


9,590,537 


5,020,023 


1919 


Quantity. 


Pounds. 
543,201 
865,536 
524,030 

2,101,527 
565,316 
484,306 
259,378 
6,561 
697,699 

0) 

246,710 
610,445 
466,977 
0) 

0) 


7,569,921 


Value. 


1391,210 
361,904 
530,804 
986,765 
570  687 
148,152 
345,078 
4,519 
260,760 

G) 
92,291 
238,324 
214,697 

0) 


4,179,964 


1  Included  in  "All  other." 


Color  lakes  n.  s.  p./. — Imports  for  consumption — Revenue. 


Fiscal  year. 


19141. 


1915. 
1916. 
1917. 
1918. 


Rate  of  duty. 


20  per  cent  ad  va- 
lorem. 
do 


.do. 
.do. 
.do. 


Quantity. 


Value. 


$59,603 

153,430 

29,839 

11,230 

8,301 


Duty 
collected. 


$11,920 

30,686 
6,967 
2,246 
1.660 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
20 


20 
20 
20 
20 


» Prior  to  1914  included  in  "All  other  paints,  colors,  pigments,  etc  " 
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4^olor  lakes — Coal'tar,  prices  {wholesale) — Average  per  pound  (as  reported  by  manufac- 
turers). 

[From  Census  of  Dyes  and  Coal-tar  Chemicals.   U.S.  Tariff  Commisslon.l 


Kinds  or  grades. 

1917 

1918 

Kinds  or  grades. 

1917 

1918 

Blue  lakes 

SO.  61 
.45 
.74 
.52 
.76 
.50 
.61 
1.77 

$0.50 
.57 

1.03 
.46 

1.27 
.86 
.95 

Maroon  lakes 

SO.  43 
.36 
.78 
.31 
.60 

SO.  38 

•Scarlet  lakes 

Orange  lakes 

.54 

Eoslne  li^es 

Yellow  lakes 

.33 

Red  lakes 

Green  lakes 

.27 

Lithol  red  lakes 

All  other 

Y^Ara.  rftd  IaItaa 

Total  (average) 

Violet  lakes 

.54 

.52 

Purple  lakes 

Wholesale  prices  of  Color  lakes  (per  pound). 
[From  Oil,  Paint,  and  Drug  Reporter.) 


January,  1912. 
April,  1912... 

July,  1912 

Octooer,  1912. 

January,  1913. 

April,  1913... 

July,  1913 

Octooer,  1913. 
January,  1914. 
April,  1914... 

July,  1914 

October,  1914. 
January,  1915. 
April,  1915.... 

July,  1915 

October,  1915. 
January,  1916. 
April,  1916.... 

Jifiy,1916 

October,  1916. 
January,  1917. 
April,  1917.... 

July,  1917 

October,  1917. 
January,  1918. 
April,  1918.... 

July,  1918 

October,  1918. 
January,  1919. 
April,  1919.... 

July,  1919 

October,  1919. 
January,  1920. 
April,  1920.... 
July,  1920 


Alizarine 
cone* 


S2.75 

(«) 
2.50-3.00 
2.50-3.00 
3.75-4.00 
3.75-4.00 
3.76-4.00 


Carmine, 

No.  40, 

bulk, 

11-pound 

tins. 


S2. 75-3. 09 
2.75-3.00 
2.76-3.03 
2.75-3.00 
2.75-3.00 
2.75-3.00 
2.75-3.00 
2.75-3.00 
2.76-3.00 
2.75-3.00 
2.75-3.00 
3.50-3.75 
3.50-3.76 
3. 50-3. 75 
3.50-3.75 
3.50-3.75 
3. 50-3. 75 
6.00-6.60 
6.00-6.60 
4. 76-6. 50 
4. 76-5. 50 
6.0O-7.00 
4.60-6.00 
4.20-4.50 
4.60 
4.60 
5.50 
5.60 
5.50-«.00 
6.50-6.00 
4. 60-5. 00 
5.00-^10 
5.20-6.50 
5.20-5.50 
5.76 


Carmine 

ama- 

ranth.i 


Para  red  tones. 


S5. 60-6. 00 
5.60-6.00 
6.60-6.00 
5.50-6.00 
5.60-6.00 
5.50-6.00 
4.60-5.00 
4.60-5.00 
4.60-5.00 
4.60-5.00 
4.60-5.00 


Cone,  100- 
pound 
lots. 


SO.  80-0. 70 
.60-. 70 
.60-. 70 
.60-  .70 
.60-. 70 
.60-. 70 
.80-.  70 
.60-".  70 
.60-. 70 
.60-  .70 
.60-  .70 
.60-  .70 
.80-1.00 
.80-1.00 
1.15-1.65 
(") 
(«) 

2.50-3.00 
2.75-3.25 
2.50-3.00 
2.26-2.50 
2.26-2.50 
1.75-2.00 
1.76-2.00 
1.50-1. 80 
1. 60-1. 80 
1.50-1.90 
1.70-1.90 
1.70-1.90 
1.60-1.66 
1.60-1.65 
1.60-1.66 
1.66-1.76 
1.90 
1.90-2.25 


Commer- 
cial. 


SO.  07-0. 46 
.07-  .45 
.07-  .45 
.07-  .45 
.07-  .46 
.07-  .46 
.07-  .45 
.07-  .46 
.07-. 45 
.07-  .45 
.07-  .45 
.07-  .45 
.  07-  .  45 
.07-  .45' 
.  16-  .  70, 
.  16-  .  70 
.  16-  .  70i 
.  66-  .  75| 
.50-  .751 
.40-  .60 
.40-  .60 
.40-  .60 
.40-  .60 
.40-  .60 
.35-  .50 
.35-  .60 
.20-  .50 
.20-  .60 
.20-  .50 
.20-  .50 
.20-  .50 
.20-. 50 
.20-  .61) 
.20-  .50 
.20-  .30 


Purple 
Iake.> 


Rose 
lake.* 


Tolmdlne 
tones.* 


$1.00-2.50 
1.00-2.50 
1.00-2.50 
1.00-2.50 
1.00-2.50 
1.00-2.50 
1.00-2.60 
1.00-2.50 
1.00-2.50 
1.00-2.50 
1.00-2.60 


SO.  26-1. 26 
.26-1.25 
.25-  .40 
.26-  .40 
.25-  .40 
.25-  .40 
.25-  .40 
.25-  .40 
.26-  .40 
.25-  .40 
.25-  .40 


$5.76-6.50 
4.60-6.60 
4.50-6.50 
4.60-5.50 
5.50-6.50 
4.00-4.50 
4.0O-4.50 
3.25-3.76 
4.00-4.10 
3.75 
4.25 


1  Not  quoted  prior  to  1918. 
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Color  lakes  {par.  6S,  act  of  19iS) — RaJUs  of  duty. 


Actof- 

Par. 

1883 

87 

1890 

61 

1894 

48 

1897 

58 

1909 

56 

1913 

63 

1916 

Tariff  classification  or  description. 


Colors  and  paints,  including  lakes,  whether  dry  or  mixed,  or  sround 

with  water  or  oil,  and  not  specially  enumerated  or  provided  for  in 

this  act. 
All  other  paints  and  colors,  whether  dry  or  mixed,  or  ground  in  water 

or  oil,  including  lakes   *   *   *   not  specially  provided  for  in  this 

act. 
All  other  paints,  colors,  and  pigments,  whether  dry  or  mixed,  or 

round  in  water  or  oil,  or  other  solutions,  including  *  *  *  lakes 
*    *    and  not  specially  provided  for  in  this  act.. 

^11  *  «  *  lakes  *  *  *  whether  crude  or  dry  or  mixed,  or 
ground  with  water  or  oil  or  with  solutions  other  than  oil,  not  other- 
wise specially  provided  for  in  this  act. 

All  *  *  *  lakes  *  *  *  whether  crude  or  dry  or  mixed,  or 
ground  with  water  or  oil  or  with  solutions  other  than  oil,  not  other- 
wise speciallv  provided  for  in  this  section. 

*  *  *  all  color  lakes,  whether  dry  or  in  pulp,  not  specially  pro- 
vided for  in  this  section. 

Sec.  500.  Group  III.  All  *  *  *  color  lakes  *  *  *  not  other- 
wise specially  provided  for  in  this  title,  when  obtained,  derived,  or 
manufactured  m  whole  or  in  part  from  any  of  the  products  provided 
for  in  Groups  I  and  II,  natural  alizarin  and  indigo,  and  *  *  * 
color  lakes  obtained,  derived,  or  manufactured  therefrom. 

Sec.  601.  Levies  an  additional  duty  of 


Bates  of  duty,  spe- 
cific and  ad  va-> 
valorem. 


25 


cent    ad 


per    0 
valorem. 

Do. 
Do. 


30    per    cent    ad 
valorem. 


Do. 


ad 


20    per    cent 

valorem. 
30    per    cent    ad 

valorem. 


5  cents  per  pound.. 


Court  and  Treasury  Decisions. 

Lakes  containing  lead  were  held  more  specifically  provided  for  as 
'^colors  *  *  *  containing  lead''  within  paragraph  54  of  the  act 
of  1897  rather  than  as  ''lakes"  within  paragraph  58  of  that  act. 
(United  States  v.  Siegle,  1  Ct.  Cust.  Appis.,  32,  affirming  175  Fed., 
885.) 

A  figment  is  a  special  kind  of  coloring  matter  and  a  lake  is  a  par- 
ticular species  of  pigment.     '^Coal-tar  colors''  in  paragraph  20,  act 
of  1913,  was  declared  a  narrower  term  than  '* pigments  or  lakes"  in 
paragraph  63.     (Farbwerke-Hoechst  Co.  v.  United  States,  6  Ct.  Cust. 
Appls.,  483,  of  1916.) 

Bronze  lakes  and  scarlet  lakes  classified  by  the  collector  under 
paragraph  58  of  the  act  of  1897  as  lakes  were  held  to  be  dutiable- 
under  paragraph  54  of  that  act  as  colors  containing  lead.  The  words 
''not  specially  provided  for,"  in  paragraph  58,  were  considered  in 
determining  whether  ''lakes"  was  a  more  specific  provision  than: 
"  colors  containing    *     *     *     lead." 

Tuscan  red  No.  4076DX,  claimed  to  be  oxide  of  iron  within  para- 
graph 55  or  pigment  within  paragraph  61  of  the  1913  act,  was  returned 
By  the  chemist  as  containing  about  10  per  cent  of  coal-tar  coloring- 
matter,  some  inert  dilutent,  and  the  remainder  iron  oxide  with  a 
little  moisture  inherent  in  colors.  The  definition  in  the  Oxford  dic- 
tionary of  the  word  "lake"  was  followed,  and  the  merchandise  held 
dutiable  accordingly  under  paragraph  63  of  the  act  of  1913.  (Ab- 
stract 40363.) 

Tuscan  red,  a  coal-tar  color  lake  composed  of  oxide  of  iron  and 
containing  about  4  per  cent  of  aniline  color,  was  held  dutiable  under 
Group  III  of  section  500  of  the  revenue  act  of  September  8,,  1916,  at 
30  per  cent  ad  valorem,  plus  the  special  duty  of  5  cents  per  pound 
imposed  in  section  501.  (Abstracts  42413,  42464,  and  43708.)  An 
appeal  is  pending  in  the  Court  of  Customs  Appeals  from  Abstract 
43708  upon  the  question  whether  the  special  duty  of  5  cents  per 
poimd  accrued.     (T.  D.  38444.) 
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CADMIUM  SULPHIDE  AND  OTHER  CADMIUM  PIGMENTS. 

fPar.  63,  Act  of  1913,  n.  s.  p.  f.] 

SUMMART, 
DESCRIPTION  AND  USES. 

Cadmium  sulphide  (CdS)  or  cadmium  yellow  (or  orange)  is  a 
brilliant  yellow  or  bright  orange  compound,  containing  approxi- 
mately 78  per  cent  of  cadmium.  The  color  shade  depends  upon  the 
manner  of  manufacture. 

Up  to  10  or  15  years  ago  cadmium  sulphide  was  a  very  rare  and 
costly  article  used  exclusively  as  an  artist's  color.  The  growth  in 
cadmium  production  has  attracted  added  interest  to  the  manufacture 
of  this  hign  grade  pigment  for  more  general  uses.  One  of  the  earUest 
industrial  applications  of  cadmium  sulphide  was  for  the  painting  of 
railroad  coaches.  This  pigment  is  the  only  yellow  that  is  not  black- 
ened by  exposure  under  these  trying  conditions. 

In  addition  to  its  use  as  a  paint  pigment,  there  is  a  limited  con- 
sumption of  cadmium  sulphide  as  a  coloring  agent  in  toilet  soaps,, 
ceramic  and  glass  glazes,  and  in  pyrotechny. 

PRODUCTION. 

The  first  production  of  cadmium  sulphide  on  a  commercial  scale 
in  the  United  States  was  made  in  1911.  Except  for  a  temporary  set- 
Iback  in  1915,  the  production  increased  steadily  and  comparatively 
rapidly  to  over  50,000  pounds,  valued  at  $70,939,  in  1917.  Previous 
to  the  domestic  production  the  cadmium  pigment  trade  was  sup- 

Elied  from  Germany,  where  it  had  been  manufactured  for  many  years. 
>ata  as  to  the  foreign  production,  coming  practically  exclusively  from 
Germany,  are  not  available;  but  it  is  certain  that  the  United  States  is 
now  the  largest  producer  of  cadmium  sulphide,  as  well  as  of  cadmium 
metal,  in  the  world. 

Cadmium  sulphide  can  be  made  from  many  of  the  cadmiferous 
residues  and  products  of  smelting  works  and  from  the  flue  dust  at 
brass  foundries.  Possible  important  sources  of  cadmium  compounds 
are  the  precipitates  obtained  in  the  purification  of  zinc  solutions  for 
the  manufacture  of  lithopone  and  in  the  electrolytic  recovery  of  zinc. 
In  addition  to  cadmium,  nydrogen  sulphide  gas  or  an  alkaline  (sodium 
or  ammonium)  sulphide  go  into  the  manufacture.  Very  little  equip- 
ment is  required  for  cadmium  pigment  manufacture  in  addition  to  that 
found  in  any  paint  or  pigment  factory. 

Cadmium  yellow  is  of  necessity  a  minor  product,  if  not  a  by- 
product, of  other  operations;  hence,  little  idea  can  be  gained  as  to  tne 
actual  capital  invested  in  its  manufacture.  Several  of  the  eastern 
pigment  works  make  this  product  and  it  is  also  made  by  the  large 
smelting  companies,  chiefly  in  eastern  plants,  where  it  generally  is 
made  from  surplus  cadmium  metal  or  salts  that  can  not  be  absorbed 
by  the  market  in  metallic  form. 

EXPORTS. 

Cadmium  sulphide  has  been  exported  in  recent  years,  but  the 
amount  has  been  negligible.  No  records  of  these  exports  can  be 
secured  at  present. 
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IMPORTS. 

Cadmium  sulphide  was  imported  from  time  to  time  from  Germany 
before  the  war.  The  importation  was  never  sufficient  to  warrant 
separate  classification  by  the  Department  of  Commerce  and  it  was 
grouped  with  other  paints  and  pigments.  So  far  as  can  be  ascer- 
tained, there  is  no  importation  of  this  pigment  at  present  (1916- 
1918).  The  domestic  output  is  ample  to  supply  the  demand.  It  is 
not  believed  foreign  material  could  be  placed  on  the  American  market 
at  an  attractive  price. 

PRICES. 

Cadmium  sulphide  is  not  regularly  quoted  in  the  trade  journals. 
The  market  is  largely  contractual,  even  for  small  lots.  The  prices 
given  on  page  11  of  tliis  catalogue  are  obtained  by  dividing  the  total 
values  reported  by  producers  by  their  output. 

The  price  per  pound  of  cadmium  sulphide  is  sometimes  a  little  more 
and  sometimes  a  little  less  than  that  of  cadmium  metal.  While  its 
cadmium  content  is  only  78  per  cent,  the  increased  cost  of  its  manu- 
acture  would  seem  to  make  up  in  value  the  difference  in  content. 
Price  fluctuations  are  less  marked  in  the  sulphide  market  than  in  the 
wider  market  in  which  the  metal  is  sold,  but  the  yearly  averages  show 
the  same  general  trend — a  decided  increase  during  the  war  period. 
The  price  of  cadmium  sulphide  in  1917  was  $1.41  a  pound,  as  compared 
with  the  price  of  $0.70  a  poimd  which  prevailed  m  1914.  The  rise, 
amounting  to  100  per  cent,  has  been  notably  steady. 

TARIFF  HISTORY. 

Cadmium  sulphide  has  never  had  special  mention  in  the  tariff. 
Its  status  as  a  pigment  rather  than  a  salt  was  defined  by  a  court 
decision.  Pigments  and  colors  of  this  class  were  dutiable  at 
either  25  or  30  per  cent  in  the  tariff  acts  prior  to  that  of  1913. 
In  paragraph  63  df  the  1913  act  the  duties  on  these  commodities  were 
reduced  to  15  per  cent  on  the  cruder  forms  of  pigment  and  20  per  cent 
ad  valorem  on  artists'  colors.  Any  cadmium  pigment  that  is  likely 
to  be  imported  would  fall  under  the  higher  rate. 

General  Information, 
description. 

Cadmium  sulphide  or  cadmium  yellow  is  a  brilliant  pigment  that 
mixes  well  witn  other  pigments,  excepting  lead  and  copper  com- 
pounds, and  with  oil  or  water.  The  color  varies  from  light  lemon 
yellow  to  orange,  and,  under  certain  conditions,  a  pure,  brilliant  ver- 
milion or  the  color  of  red  lead  can  be  prepared.  The  darker  shades 
have  a  much  higher  specific  gravity  than  the  lighter  shades,  are 
difficult  to  prepare,  and  on  account  of  their  extremely  high  density 
have  a  less  covering  power  than  the  same  amount  of  cadmium  in  the 
lighter  shades. 

Other  cadmium  pigments  containing  cadmium  sulphide  or  oxide 
compounded  with  other  substances  have  been  prepared.     At  least 
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oneof  these  products  appears  to  be  a  valuable  pigment  with  a  yellow 
or  orange  color  scarcely  inferior  to  that  of  pure  cadmium  yellow, 
although  the  cadmium  content  is  only  about  one-third  that  of  the 
or^ncQ  pigment. 

Cadniium  pigments  are  extremely  permanent  and  can  be  heated  to 
a  high  temperature  without  injury.  They  do  not  change  their  color 
or  properties  on  exposure  to  air  or  the  action  of  hydrogen  sulphide 
(coal  gas,  etc.),  when  properly  prepared.  It  is  the  only  yellow  pig- 
ment that  is  not  blackened  on  exposure. 

USES. 

The  chief  use  of  cadmium  yellow  and  other  pigments  is,  of  course, 
in  paints.  It  is  also  used  in  ceramics  as  a  glaze  color  and  as  a  coloring 
agent  in  toilet  soaps  and  in  calico  printing.  In  pyrotechny  it  is 
frequently  employed  for  the  production  of  olue  fire.  Its  use  as  a 
paint  material  was  formerly  confined  to  artists'  pigments  but,  more 
recently,  it  has  been  used  for  painting  railroad  coaches  and  other 
more  general  industrial  purposes. 

SUBSTITUTES. 

Cadmium  yellow  is  a  comparatively  expensive  pigment.  The  next 
most  satisfactory  yellows  are  the  cKromes  (chroma tes  of  lead,  zinc, 
or  barium),  which  are  much  cheaper.  Those  pigments  are  frequently 
used  as  a  filler  or  first  coat  under  cadmium  yellow.  Yellow  ocher, 
orpiment,  litharge,  gamboge,  and  Indian  yellow  are  substitutes  for  the 
expensive  cadmium  light-colored  pigments,  while  orange  mineral 
(PbgO^-lead  tetroxide),  chrome  orange,  and  antimony  orange  are 
substitutes  for  the  darker  shades  of  cadmium  colors.  None  of  these 
substitutes  is  generally  satisfactory  as  a  paint  base  for  any  type  of 
work.  Practically  all  of  them  are  acted  upon  by  even  ordinary 
atmospheric  agencies,  and  some  of  them  are  highly  poisonous,  if 
cadmium  pigments  were  produced  at  somewhat  lower  prices,  it  is 
probable  that  it  would  become  the  most  important  yellow  and  one 
of  the  most  important  orange  pigments  for  paint  use. 

PRODUCTION. 

The  United  States  is  doubtless  the  largest  producer  of  cadmium 
sulphide  at  the  present  time,  having  superseded  Germany  which, 
before  the  outbreak  of  the  European  War,  was  the  largest  producing 
country.  England  is  the  only  other  country  where  cadmium  pig- 
ments are  made  in  any  quantity  and  the  English  production  is  negli- 
gible. 

The  domestic  production  began  in  1911  with  an  output  of  2,932 
pounds,  valued  at  $1,674.  The  production  increased  very  rapidly  to 
22,700  pounds  in  1914,  but  fell  back  in  the  following  year  to  less  than 
one-half  that  amount.  The  1916  production  was  nearly  as  great  as 
that  of  1914,  and  in  1917  more  than  doubled  in  amoimt  and  more 
than  trebled  in  value  as  compared  with  the  1914  figures. 

Data  as  to  the  German  production  are  not  available. 
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PROCESS  OF   MANUFACTURE. 

The  essential  feature  of  manuf actorins  cadmiuBi  sulphide  is  the  pre- 
cipitation of  the  cadmium  as  sulphide  from  a  solution  of  a  cadmium 
salt.  The  solution  may  contain  either  the  sulphate  or  the  chloride, 
but  not  the  nitrate.  These  may  be  obtained  either  in  the  leaching 
treatment  of  cadmiferous  products  by  dissolving  crystallized  salts 
obtained  by  the  evaporation  of  cadmium  electrolyte  or  by  dissolving 
the  metal  in  acid. 

The  precipitation  can  be  effected  by  treatment  with  hydrogen  sul- 
phide (gas)  or  alkaline  sulphide  (solution).  The  latter  method  in- 
volves less  difficulty,  but  the  product  is  likely  to  contain  free  sulphur 
which  causes  changes  in  color  when  mixed  for  use.  A  highly  satis- 
factory product  can  be  easily  obtained  by  gas  treatment  using  a 
simple  but  special  apparatus,  although  if  hydrogen  sulphide  gas  is 
simplv  blown  into  the  liquid  complete  precipitation  is  impossible 
and  tne  product  obtained  by  treatment  in  an  ordinary  precipitating 
tower  is  not  good.  It  is  also  obtained  as  a  by-product  of  lithopone 
manufacture. 

IMPORTS. 

The  only  data  available  as  regards  imports  of  cadmium  sulphide 
Are  those  gathered  from  a  compilation  made  by  Dr.  E.  J.  Pickrell,  of 
the  Department  of  Commerce,  for  the  fiscal  year  1914.  These  show 
the  folfowing  importations,  all  from  Germany: 


Cadmium  yellow , 

OadmiimL  deep  orange. 
Oadmimn  artist  color  ^ . 


Total. 


Quantity. 


{ 


Pwnda. 
1,058 
035 
49 


Value. 


{ 


$1,912 

1,732 

187 

370 

321 


4,522 


lAbout  30  per  cent  of  this  is  from  England. 

Competitive  Conditions. 

The  manufacture  of  cadmium  sulphide  is  a  comparatively  new 
industry  in  the  United  States,  biit  its  status  depenas  largelj  upon 
the  growth  of  consumption — both  domestic  and  foreign.  It  is  quite 
independent  of  foreign  competition,  since  it  forms  an  important  out- 
let for  cadmium.  The  United  States  has  a  very  large  supply  of  raw 
material  that  could  be  profitably  treated  for  cadmium  or  cadmium 
pigments,  if  market  demands  warranted  this  production.  The 
amount  of  such  material  available  in  this  country  is  greater  than  that 
in  any  other  country  in  the  world,  not  excepting  Germany. 

Cadmium  sulphide  is  likely  to  become  more  and  more  important. 
As  soon  as  its  price  is  reducedf  by  large  scale  production,  it  is  probable 
that  it  will  succeed  other  yellow  pigments  except  for  the  cheapest 
kinds  of  paints. 
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Other  cadmium  pigments  have  not  yet  progressed  much  beyond 
the  laboratory  stage,  out  their  excellent  quality,  cheapness,  and  ease 
of  manufacture  indicate  an  immediate  adoption  and  extended  use. 

Cadmium  suiphide — Production  in  United  States, 
[From  Mineral  Resooroes,  U.  S.  Geological  Surrey.] 


Year. 


1900. 
1904. 
1909. 
1910. 
1911. 
1912. 


Founds. 


2,302 


Value. 


$1,074 
6,400 


Year. 


1913 
1914 
1015 
1916 
1917 
1018 


Founds. 


17,302 
22,723 
10,624 
22,176 
50,160 
51,702 


Value. 


912,136 
20,2il 
12,057 
27,942 
70,030 
70,315 


1  No  production. 


Cadmium  sulphide — Average  sales  prices  in  dollars  per  pound, 
[From  Mineral  Resources,  U.  S.  Geological  Survey.] 


IftU 10.70 

1912 71 

1913 70 

1914 88 


1916 61.13 

1916 1.26 

1917 1.41 

1918 1.36 


Cadmium  stdphide — Rates  of  duty. 


Aotof— 


1883 
1800 


1894 


1897 


1909 


1913 


» 


Par. 


87 
61 


48 


58 


56 


68 


Tariff  classification  or  description. 


Colors  and  paints,  including  lakes,  whether  dry  or  mixed,  or  around 
with  water  or  oil,  and  not  specially  enumerated  or  provided  for  in 
this  act. 
All  other  paints  and  colors,  whether  dry  or  mixed,  or  ground  in  water 
or  oil,  including  lakes,  crayons,  smalts,  and  froetings,  not  specially 
provided  for  in  this  act,  and  artist's  colors  of  all  kinds,  in  tubes  or 
otherwise. 
All  paints  and  colors,  mixed  or  ground  with  water  or  solutions 
other  than  oil,  and  commercially  known  as  artists'  water-color 
paints. 
All  otner  paints,  colors,  and  pigments,  whether  dry  or  mixed,  or 
ground  in  water  or  oil,  or  other  solutions,  including  all  colors  in 
tubes,  lakes,  Qrayons,smalts,and  frostings,  not  specially  provided 
for  in  this  act. 
All  paints,  colors,  pigments,  lakes,  erayons,  smalts,  and  firostings, 
whether  crude  or  dry  or  mixed,  or  ground  with  water  or  oil  or 
with  solutions  other  than  oil,  not  otherwise  specially  provided 
for  in  this  act. 
All  paints,  colors  and  pigments,  conmionly  known  as  artists' 
paints  or  colors,  whether  in  tubes,  pans,  cakes,  or  other  forms. 
All  paints,  colors,  pigments,  stains,  lakes,  crayons,  including  char- 
coal crayons  or  fusains.  smalts,  and  frostings.  whether  crude  or  dry 
or  mixed,  or  ground  with  water  or  oil  or  with  solutions  other  than 
oil.  not  otherwise  specially  provided  for  in  this  section. 
AH  glazes,  fluxes,  enamels,  and  colors  used  only  in  the  manufac- 
ture of  ceramic,  enameled,  and  glass  articles. 
All  paints,  colors,  and  pigments,  commonly  known  as  artists' 
X)aints  or  colors,  whether  in  tubes,  pans,  cakes,  or  other  forms. 
Enamel  paints,  and  all  paints,  colors,  pigments,  stains,  crayons,  in- 
eluding  charcoal  crayons  or  fusains,  smalts,  and  frostings,  and  all 
ceramic  and  elass  fluxes,  glazes,  enamels,  and  colors,  whether 
crude,  dry,  mixed,  or  ground  with  water  or  oil  or  with  solutions 
other  than  oil,  not  specially  provided  for  in  this  section. 
All  paints,  colors,  and  pigments,  commonly  known  as  artists' 

fiaints,  colors,  whether  in  tubes,  pans,  cakes,  or  other  forms, 
color  lakes,  whether  dry  or  in  pulp,  not  specially  provided 
for  in  this  section. 


Bates  of  duty,  spe- 
ciflc  and  ad  valo- 
rem. 


25  per  cent  ad  va- 
lorem. 

Do. 


30  per  cent  ad 
lorem. 

VB- 

25  per  cent  ad 
lorem. 

va- 

30  per  cent  ad 
lorem. 

va- 

Do. 

Do. 

Do. 

Do. 

15  per  cent  ad 
lorem. 

va- 

20  per  cent  ad 
lorem. 
Do. 

va- 
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Court  and  Treasutcy  Decisions. 

Cadmium  yellow  was  held  dutiable  as  a  color  under  paragraph  61 
of  the  act  of  1890  and  not  exempt  from  duty  as  cadmium  under 
paragraph  525.     (G.  A.  2049,  T.  D.  13944.) 

Cadmium  sulphide,  sometimes  called  '*  cadmium  yellow,*^  was  held 
dutiable  as  a  pigment  or  color  under  paragraph  58  of  the  act  of  1897,. 
and  not  as  a  cheinical  compound  or  salt  under  paragraph  3.  The 
protest  claim  that  it  was  exempt  from  duty  as  caamium  under  para- 
graph 513  was  abandoned  at  the  trial.  (Drakenfeld  v.  United  States^ 
2  Ct.  Cust.  Appls.,  512.) 

VANDYKE  BROWN,  CASSEL  EARTH. 

[Par.  63,  act  of  1913,  n.  s.  p.  f.] 

General  Information, 
description. 

Vandyke  brown,  Cassel  earth,  and  Cassel  brown  are  names  appKedl 
indiscriminately  to  a  pigment  composed  of  clay,  iron  oxide,  decom- 
posed wood,  and  some  bituminous  products:  These  pigments  are' 
obtained  from  certain  bog-earth  or  peat  deposits  and  are  essentially 
ochers  containing  bituminous  matter. 

Cassel  brown  is  not  important  as  an  oil  color,  as  the  paints  dry 
slowly  and  have  no  great  covering  power,  but  it  has  good  body, 
is  fairly  permanent,  and  mixes  well  with  other  colors.  The  largest 
consumption  is  for  wall  and  fancy  paper  making.  It  is  also  used  as 
a  water  color  and  as  a  base  for  manufacturing  wood  stains.  ^  It  is 
believed  to  have  been  fii*st  used  by  the  artist  Vandyke,  who  employed 
it  as  a  glazing  color  instead  of  bitumen.  Toch^  recommends  it 
because  of  its  translucent  quality,  provided  the  effect  of  age  is  to  be^ 
simulated. 

SUBSTITUTES. 

Vandyke  browns  are  made  artificially  from  charred  organic  sub- 
stances, such  as  bark,  cork  cuttings,  and  bone  dust.  Mixtures  of 
lampblack,  yellow  ocher,  and  iron  oxide  are  also  sold  as  Vandyke^ 
brown.^  Many  painters  use  a  permanent  glaze  composed  of  ocher- 
and  black,  tinted  with  umber.'* 

PRODUCriON. 

Cassel  brown  is  found  native  mostly  as  a  fine  earthy  mass,  and  the- 
preparation  is  therefore  simple.     The  wet  mass  from  the  pits  is  dried 
and  ground  in  a  disintegrator.     Levigation  can  be  dispensed  with. 
The  chief  source  of  supply  is  Germany.     None  is  found  in  the  United'. 
States.^ 

» Zerr-Rtibencamp-Mayer.    Treatise  on  color  manufacture.    Griffln.    1908. 

2  Maximilian  Toon.    Materials  for  permanent  painting. 

iTiiorp.  .Outlines  of  industriaJ  chemistry,     

*  Toch.    Chemistry  and  technology  of  paints.  ' 

'  Letter  from  Devoe  &  Reynolds  (paint  and  pigment  manufacturers)  to  United  States  Shipping  Board 
(Apr.  14,  1919).    It  should  be  noted,  however,  that  the  Oil,  Paint,  and  Drug  Reporter  quotes  prices  (sc«  • 
p.  11)  for  "Domestic  Vandyke  brown." 
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IMPORTS. 

Practically  the  whole  supply  of  Vandyke  brown  used  in  the  United 
States  is  imported.  The  maximum  importation  for  any  one  year 
was  in  1912  and  was  valued  at  $2,635.  under  the  30  per  cent  duty 
then  in  force  the  total  revenue  was  only  $790.50. 

Only  the  declaration  values  of  the  imports  for  consumption  are 
reported  in  Commerce  and  Navigation.  A  survey  made  by  Dr. 
Pickrell  for  the  Department  of  Commerce  shows  tnat  in  the  fiscal 
year  1914  the  entire  importation  came  from  Germany,  with  the 
exception  of  $7  worth  from  England  and  $9  worth  from  France. 
One  importation  is  listed  as  ''Cassel  brown,"  amounting  to  252,514 
pounds,  with  a  value  of  $2,306;  another,  listed  as  ^'Vandyke  brown," 
amounted  to  25,910  pounds,  with  a  value  of  $694.*  These  data  sug- 
gest a  distinction  in  quality  between  the  two  importations  since  the 
values  per  unit  of  quantity  are  0.91  cents  and  2.68  cents  per  pound, 
respectively.  It  is  qidte  possible  that  the  former  was  imported  dry 
ana  the  latter  in  oil. 

Since  the  outbreak  of  the  European  war  the  average  annual  imports 
have  been  much  higher  than  during  any  previous  period.  Their 
origin  has  not  been  investigated. 


PRICES. 

The  prices  of  Vandyke  brown  dry,  and  in  oil,  were  constant  from 
1914  tlirough  1916,  when  they  rose  7  cents  and  14  cents,  respectively, 
this  being  attributed  to  the  fact  that  the  entire  supply  which  came 
from  Germany  prior  to  the  war  was  now  cut  oiBF.  After  the  armistice 
the  price  of  tne  dry  commodity  sought  the  prewar  level  of  2i  cents 
and  nas  not  increased  but  1  cent  on  the  pound  for  the  past  two  years. 
The  color  in  oil  was  not  quoted,  being  entirely  oflf  the  market  after 
January,  1919. 

TARIFF  HISTORY. 

Vandyke  brown  has  always  come  under  the  blanket  clause  as  a 
color  or  pigment  not  otherwise  specially  provided  for.  Its  tariff 
history  will  therefore  be  found  in  another  catalogue,  dealing  with  the 
minor  pigments. 

Browny  Vandyke,  Cassel  earth  or  Cassd  hrovm — Imports  for  consumptixmr— Revenue, 


Calendar  year. 


IWl. 
1912. 
1913. 
1914. 

is:-*. 

1916. 
1917. 
1918. 
1919. 
1920. 


Rate  of  duty. 


30  per  cent. 

do 

do 

15  percent. 

do 

do 

do 

....do 

....do 

....do 


Quantity. 


Pounds. 


33,600 
70,002 


Value. 


Duty 
collected. 


$491 
3,192 
2,187 
1,302 
1,208 
790 
2,759 
2,573 
2,416 


$147.30 
957.60 
405.60 
195.30 
181.20 
118.50 
413.85 
3&5.95 
362.40 


Value  per 

unit  of 
quantity. 


$0,077 
.036 


Actual  and 

computed 

ad  valorem 

rate. 


Per  ceru. 
30.0 
30.0 
18.5 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 


\  The  sum  of  the  values  as  reported  by  Dr.  Pickrell  (Miscellaneous  Series,  No.  82)  is  $3,016,  whereas  the 
total  Imports  for  consumption  dunng  the  same  period  as  reported  in  Commerce  and  Navigation  is  only 
$2,663. 
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Vandyke  6rottm,  domestiCf  in  ton  lots,  in  barrels;  cents  per  pound. 

[From  Oil,  Paint,  and  Drag  Reporter.] 


August,  1914.. 

January,  1915. 
anuary,  1916. 
January,  1917. 
January,  1918. 
January,  1919. 
April,  1919.... 


Dry. 

InoiU 

Van- 
dyke 
brown. 

2|-3 
2|-8 
8-4 
10 
4-7 

11-14 
11-14 
11-14 
25-30 
25-80 
85-35 
(«) 

July,  1919 

October,  1919. 
January,  1920. 
April,  lifeo..., 

July,  1920 

October,  1920. 


Dry. 


»  -  31 
»-4J 
3j-5 


InoU.i 


(«) 


Van- 
dyke 
brown. 


I 


8-10 


1  Described  as  "Genuine  brown." 


>  Not  quoted. 
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PREFACE. 


This  is  one  of  a  series  of  Tariflf  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
oeen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  \imere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussedunder  the  dutiable  paragraph  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  "Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series 
and  the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the 
tariff  act  of  1913,  showing  the  paragraph  of  tne  act  in*  which  the 
article  is  provided  for  and,  if  discussed  under  a  different  para- 
graph, the  number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  para- 
graphs and  articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  "Introduction  and  Index''  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Sidney  D.  Kirkpatnck,  of  the  chemical  division  of  the 
commission's  staff,  and  of  others. 
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PERFUMERY,  COSMETICS,  AND  TOILET  PREPARATIONS. 

(Paragraph  48,  Act  of  1913.) 


SUMMABT. 


The  articles  of  perfumery  discussed  in  this  chapter  are  the  manu- 
factured products  which  are  ready  for  use  without  further  treatment. 
They  may  be  divided  into  three  classes,  viz,  the  so-called  'Hrue'' 
perfumes,  hygienic  toilet  preparations,  and  cosmetics.  The  true 
perfumes  may  be  liquid,  as  m  the  case  of  the  handkerchief  perfumes 
and  toilet  waters,  or  they  laaj  be  dry  powders,  such  as  sacnets  and 
fumigating  powders.  Hygienic  perfumery  deals  with  substances 
having  a  favorable  effect  on  the  health,  comprising  chiefly  the  prepara- 
tions for  the  care  of  the  skin,  hair,  teeth,  and  mouth.  Cosmetic  per- 
fumery somewhat  overlaps  the  hygienic,  but  its  use  is  not  generally 
considered  beneficial  to  the  health.  The  principal  cosmetics  are 
face  powders,  rouges,  and  grease  paints  for  the  skin,  and  dyes, 
depilatories,  and  waxes  for  the  hair,  and  powders  and  polishes  for 
the  nails. 

Practically  all  articles  of  perfumery  are  prepared  by  the  blending 
and  compounding  of  many  different  constituents.  These  constitu- 
ents, commonly  known  as  perfume  materials,  comprise  a  wide 
variety  of  substances  from  the  animal,  vegetable,  and  mineral 
kingdoms.  The  essential  oils  and  various  flower  products  are  by 
far  the  most  important.  The  animal  perfumes,  musk,  civet,  amber- 
gris, and  castor,  are  used  in  small  quantities  in  many  preparations. 
The  aromatic  chemicals  form  the  basis  of  synthetic  or  artificial 
perfumes  and  serve  an  important  purpose  in  the  perfume  industry. 

The  manufacture  of  perfumes  and  cosmetics  is  an  important 
industry  in  the  United  States,  notwithstanding  the  fact  that  the 
principal  perfume  materials — especially  the  essential  oils  and  flower 
concentrates — are  imported  from  abroad.  In  1914,  the  last  year  for 
which  production  statistics  are  available,  the  domestic  industry 
employed  over  5,000  persons  and  had  an  output  valued  at  about 
$20,000,000.  Since  1914  the  industry  has  expanded  to  a  considerable 
•extent  in  order  to  meet  an  increased  demand  in  foreign  and  domestic 
markets.  It  has  been  estimated  (see  p.  18,  iafra)  that  the  value 
of  the  total  domestic  consumption  of  perfumes  and  cosmetics  during 
1919  was  between  $80,000,000  and  $100,000,000.  Domestic  exports  in 
1919  were  over  ten  times  the  value  of  exports  in  1909  and  amounted 
to  but  slightly  less  than  $7,500,000.  Tnis  striking  increase  in  our 
foreign  trade  was  caused  largely  by  the  war,  which  resulted  in  the 
partial  or  complete  elimination  of  French  and  German  perfumery  in 
many  of  the  world's  markets.  Particularly  is  this  true  in  Argentina, 
Brazil,  and  other  Latin  American  countries. 

Imports  of  perfumery  into  the  United  States  have  also  increased 
from  a  value  of  $1,250,000  in  1910  to  $5,000,000  in  1919.  About 
two-fifths  of  the  1919  imports  were  of  nonalcoholic  perfumery;  two- 
fifths  of  alcoholic  perfumes  and  toilet  waters,  and  the  balance  was 
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made  up  of  cosmetics^  flower  waters,  bay  rum,  etc.  France  is  by 
far  the  most  important  source  of  supply  and  furnishes  between  80 
and  90  per  cent  of  our  imports.  England  and  SwLtaerland'  swply 
most  of  the  balance.  Grasse,  in  southern  France,  is  the  center  oi  the- 
flower-growing  industry  of  the  world  and  has  been  an  important  factor 
in  bringing  French  perfumery  to  its  present  position  of  supremacy. 
The  Parisian  perfumers  have  gained  a  reputation  of  superiority,  not 
only  because  of  the  high  quality  of  their  products  but  also  because- 
of  the  artistic  taste  and  ingenuity  shown  in  their  presentation. 
London  is  also  an  important  perfume  center,  especially  for  fine 
toilet  soaps.  In  Germany  and  vSwitzerland  the  manufacture  of  the 
S3mthetic  or  artificial  products  has  made  most  progress. 

Perfumery  and  toilet  preparations  not  containing  alcohol  wore 
dutiable  at  50  per  cent  aa  valorem  under  the  acts  of  1883  and  1890 
at  40  per  cent  under  the  act  of  1894,  again  at  50  per  cent  under  the 
act  of  1897,  and  since  1909  at  60  per  cent  ad  valorem.  Alcoholic 
perfumery  during  this  period  has  borne  a  specific  duty  in  addition 
to  an  ad  valorem  rate.  From  1883  to  1897  the  cpmpound  dutv^  was 
$2  per  gallon  and  50  per  cent  ad  valorem.  In  the  act  of  1897  this 
was  changed  to  60  cents  per  pound  and  45  per  cent  ad  valorem,  and 
the  act  of  1909  increased  the  ad  valorem  rate  to  50  per  cent.  In  1913 
the  duty  was  changed  to  40  cents  per  pound  and  60  per  cent  ad 
valorem.  The  revenue  act  of  1917,  which  increased  the  internal- 
revenue  tax  on  alcohol,  provided  an  additional  tax  of  $1,10  per  gallon 
on  imported  alcoholic  perfumes. 

The  specific  duty  on  alcoholic  perfumery  in  addition  to  the  ad 
valorem  rate  has  been  presumablr  for  the  purpose  of  counterbalancing 
the  internal-revenue  taxes  on  alcohol  paid  bv  the  domestic  manu- 
facturers of  these  articles.  Since  the  alcoholic  content  of  perfumes- 
varies  widely,  it  is  obvious  that  the  specific  rate  must  rest  unevenly 
on  different  classes  of  goods.  However,  a  single  rate  based  on  the 
exact  alcoholic  content  or  different  specific  rates  on  articles  whose 
alcoholic  contents  fall  within  certain  specified  limits  present  admin- 
istrative difficulties  and  would  probably  involve  litigation. 

PerfumervT  and  toilet  preparations  have  been  important  sources  of 
revenue  uncler  previous  tariff  acts.  During  the  period  1909-1919  the 
annual  revenue  yielded  by  alcoholic  and  nonalcoholic  perfumery 
averaged  about  $1,250,000." 

Perfumery  J  cosmetics^  and  toilet  preparationg — Summary  table. 


Fiscal  year.» 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Domestic 

production, 

value. 


$14,212,000 


19,160,407 


General 

imports, 

value. 


$1,425,613 
1,214,792 
1,534,637 
1,645,992 
1,873,585 
2,309,027 
2,473,144 
3,105,906 
3,806,699 
3,179,749 
4,972,541 


Domestic 

exports, 

value. 


$683, 
824, 
1,009, 
1,147, 
1,441, 
1,620, 
1,716, 
2,903, 
3,618, 
3,902, 
7,324, 


253 
460 
369 
630 
982 
872 
059 
063 
620 
670 
422 


Ratio  to  production*. 


Imports. 


Per  cent. 
10 


12.1 


Exports. 


Per  cent. 
4.8 


8.5 


1  Production  statistics  are  for  calendar  years.    Imports  and  exports  are  for  fiscal  years  from  1909-1917 
and  for  calendar  years  for  1918-19. 
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Fiscal  year. 

Value 
(imports  for 
consump- 
tion).! 

Amount  of 
duty. 

Equiva- 
lent ad 
valorem, 
rate. 

1910 

$1,176,329 
1,508,218 
1,611,027 
1,844,142 
1,855,515 
1,678,837 
2,098,456 
2,772,539 
2,501,983 
2,758,087 

$766,416 
981,286 
1,055,863 
1,195,923 
1,228,070 
1,113,315 
1,371,474 
1,806,786 
1,607,460 
1,749,980 

Per  cent. 
66.07 

1911 i 

65.07 

1912 

65.54 

1913 

64.86 

1914 

66.19 

1915 

66.31 

1016 

65.36 

1917 

65. 17 

191S 

-     64,25 

1919 

63.45 

1  The  sum  of  the  imports  of  alcoholic  and  nonalcoholic  perfumery  (by  fiscal  years). 
PROVISIONS   IN  TARIFF  ACT  OF  1913. 

"  48.  Perfumery,  including  cologne  and  other  toilet  waters,  articles 
of  perfumery,  whether  in  sachets  or  otherwise,  and  all  preparations 
used  as  applications  to  the  hair,  mouth,  teeth,  or  skin,  sucn  as  cos- 
metics, dentifrices,  including  tooth  soaps,  pastes,  including  theatrical 
grease  paints,  and  pastes,  pomades,  powders,  and  other  toilet  prepa- 
rations, all  the  foregoing,  if  containing  alcohol,  40  cents  per  pound 
and  60  per  centum  ad  valorem;  if  not  containing  alcohol,  60  per 
centum  ad  valorem;  floral  or  flower  waters  containing  no  alcohol, 
not  specially  provided  for  in  this  section,  20  per  centum  ad  valorem. '' 

"242.  Bay  rum  or  bay  water,  whether  distilled  or  compounded,  of 
first  proof,  and  in  proportion  for  any  greater  strength  than  first 
proof,  $1.75  per  gallon.'^ 

General  Information, 
description  and  uses. 

The  term  ''perfumery''  is  generally  used  to  include  anything  which 
gives  a  pleasant  odor,  and,  as  used  in  the  tariff  law,  comprises  not 
only  the  liauid  substances  manufactured  for  the  pleasant  odors  they 
emit,  but  also  the  various  cosmetics  and  toilet  preparations. 

For  the  purposes  of  this  chapter  the  discussion  is  limited  to  the 
finished  products,  i.  e.,  the  articles  which,  without  further  treatment, 
are  ready  to  be  applied.  The  articles  of  perfumery  discussed  in  the 
following  pages  may  be  divided  into  three  classes,^  the  boundary 
lines  of  which,  however,  can  not  be  clearly  defined.     These  classes  are: 

1.  The  so-called  ^'true  perfumes j^^  which  include   (a)   the  liquid 

C'umes,  such  as  the  alconolic  extracts,  cologne,  and  toilet  waters, 
dkerchief  perfumes  and  floral  waters,  and  (6)  the  dry  perfumes, 
such  as  sachet,  and  fumigating  powders,  and  smelling  salts. 

2.  Hygienic  toUet  preparations,  which  include  the  articles  purporting 
to  have  a  favorable  effect  on  the  health.  Such  hygienic  preparations 
comprise  most  of  those  used  as  appUcations  to  the  Hair,  mouth, 
teeth,  and  skin.  The  principal  preparations  for  the  care  of  the  hair 
are  oils,  pomades,  tonics,  ana  washes;  those  for  the  care  of  the  mouth 

1  Classification  adapted  from  that  of  Askinson's  ''Perfumery  and  Cosmetics''  New  York,  1915. 
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and  teeth  are  the  dentifrices,  such  as  tooth  powders,  soaps,  and 
pastes,  and  mouth  washes;  those  for  the  care  of  the  skin  are lotionS; 
such  as  bay  rum,  creams,  emulsions,  and  toilet  powders.  (Toilet 
soaps,  whicn  are  perhaps  the  most  important  of  tnis  class,  are  not 
discussed  in  this  report.)* 

3.  Cosmetic  perfumery  includes  the  preparations  intended  to 
beautify  or  improve  the  condition  of  the  skin  or  the  hair.  In  general, 
these  preparations  are  not  beneficial  to  the  health  of  the  user,  and 
their  continued  appUcation  often  proves  deleterious.  Cosmetics  for 
the  skin,  which  in  certain  cases  might  logically  fall  into  either  of  the 
preceding  classes,  consist  principally  of  face  powders,  rouges,  and 
theatrical  grease  paints,  and  pastes.  The  hair  cosmetics  are  dyes, 
depilatories,  beard  and  hair  waxes,  bandolines,  and  brilUantines. 
Otner  articles  included  in  this  class  are  nail  powders  and  polishes, 
and  the  pencils  or  crayons  used  for  coloring  tne  lips  and  eyebrows. 

Perfumery  is  used  for  aesthetic,  antiseptic,  and  hygienic  purposes. 
Its  aesthetic  use  is  obvious.  Its  antiseptic  value  was  recognized  by 
the  ancients,  and  perfumery  is  still  used  for  this  purpose,  even  thougn 
cheaper  and  more  efficient  antiseptics  are  now  available.  Toilet 
soaps,  dentifrices,  and  similar  preparations  are  often  regarded  as 
hygienic  necessities. 

PRODUCTION   AND  TRADE. 

Importance, — The  manufacture  of  perfumery  and  cosmetics  in  the 
United  States  represents  a  large  and  important  industry,  which  even 
before  the  war  had  an  output  valued  at  approximately  $20,000,000. 
The  large  increase  in  the  price  of  perfume  materials,  and  the  growth 
of  the  industry  in  order  to  supply  an  increased  demand  in  both  for- 
eign and  domestic  markets,  apparently  indicates  that  the  production 
in  1920  will  be  at  least  twice,  ii  not  three  times,  the  1914  output. 

Materials  used. — The  manufacture  ot  perfumes  and  cosmetics  prob- 
ably consumes  a  wider  variety  of  materials  than  any  other  industry, 
witn  the  possible  exception  of  the  preparation  of  drugs  and  medicines. 
Most  of  these  materials  are  of  vegetable  origin,  although  a  few  animal 
products  are  important,  and  a  large  number  oi  mineral,  and  synthetic 
chemical  substances  are  largely  used.  The  products  of  animal  origin 
are  only  four  in  number:  Ambergris y  derived  from  the  whale;  music, 
obtained  from  the  musk-deer;  civet j  a  secretion  of  the  civet  cat;  and 
castor,  a  similar  secretion  of  the  beaver.  (These  articles  are  discussed 
in  detail  in  the  Taiiff  Information  Surveys  for  pars.  49  and  442  of  the 
act  of  1913.) 

The  vegetable  products  used  in  perfumery  are  (1)  the  essential  and 
distilled  oils  obtained  from  the  flowers,  fruit,  seed,  bark,  leaves,  and 
roots  of  odorous  plants;  (2)  the  flower  pomades,  enfleurage  greases, 
concretes  and  floral  essences  obtained  by  extracting  the  odorous 
principles  of  flowers,  and  other  aromatic  substances;  (3)  the  gums, 
resins,  balsams,  and  similar  odorous  plant  products;  and  (4)  the 
natural-occurring  aromatic  chemicals  isolated  from  the  essential  and 
distilled  oils.  Tlie  bulk  of  the  essential  oils  are  obtained  from  exotic 
plants  by  a  distillation  process,  and  since  these  oils,  as  well  as  the 
flower  concentrates,  essences,  etc.,  must  be  prepared  in  close  prox- 
imity to  where  the  flowers  and  plants  are  grown  they  are  largely 

1  See  Tariff  Information  Survey  for  "Soaps  "  (par.  66  of  act  of  1913). 
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imported  from  abroad.  All  of  the  essential  oils,  with  the  single 
exception  of  oil  of  cajeput,  are  dutiable  under  para^aph  46  of  the  act 
of  1913,  and  these  proaucte  are  discussed  in  the  tariff  information  sur- 
veys for  this  paragraph.  Enfleurage  greases  and  floral  essences,  duti- 
able under  paragraph  49,  are  the  suDJects  of  a  separate  tariff  informa- 
tion survey.  '^  Natural  or  synthetic  odoriferous  or  aromatic  sub- 
stances, preparations,  and  mixtures,  used  in  the  manufacture  of,  but 
not  marketable  as,  perfumes  and  cosmetics,*'  and  not  elsewhere 
specially  provided  for,  are  also  dutiable  under  paragraph  49  and  are 
discussed  in  detail  in  a  separate  unit  of  the  tariff  information  surveys 

The  raw  materials  of  mineral  and  chemical  origin  include  (1)  odor- 
less liquid  vehicles,  such  as  alcohol  and  glycerin,  and  the  volatile 
solvents,  such  as  petroleum  ether,  chloroform,  and  carbon  bisulphide, 
which  are  used  in  extracting  the  aromatic  principles  from  the  plants; 
(2)  the  synthetic  aromatic  chemicals  prepared  from  coal  tar  or  other 
chemical  products,  which  form  the  basis  of  the  so-called  synthetic  or 
artificial  perfumes;  and  (3)  the  various  powders  (such  as  talcum, 
starch,  and  chalk),  greases  (such  as  vaseliae,  tallow,  and  the  fixed 
oils),  and  other  similar  materials  used  in  the  manufacture  of  cosmetic 
preparations. 

The  manufacture  of  synthetic  aromatic  chemicals  forms  an  impor- 
tant branch  of  the  perfume  industry,  in  which  prior  to  the  war  the 
United  States  was  largely  dependent  upon  Germany.  With  the  de- 
velopment of  the  American  dye  industry,  however,  the  domestic 
manufacture  of  synthetic  perfumes  has  made  great  progress.  The 
new  industry  produces  several  hundred  different  perfume  mate- 
rials, and  ite  output  of  most  of  these  products  considerably  exceeds 
the  prewar  imports.  (For  more  detailed  discussion,  reference  should 
be  made  to  the  tariff  information  survey  for  ''Natural  and  synthetic 
perfume  materials,''  par.  49,  act  of  1913,  see  pp.  73ff.) 

The  important  perfume  materials  not  etewhere  discussed  are 
briefly  described  in  the  following  paragraphs: 

Alcohol,  the  so-called  "cologne  spirits,"  which  plays  an  important 
part  in  the  manufacture  of  penumery,  must  be  of  the  highest  quality 
and  entirely  free  from  fusel  oil  and  other  impurities  capable  of  affect- 
ing the  fragrance  of  the  final  product.  Since  many  of  the  essential 
oi£  and  other  ingredients  are  soluble  only  in  strong  alcohol,  the  per- 
fumer requires  90  to  95  per  cent  or  even  absolute  (100  per  cent) 
alcohol.  This  grade  of  alcohol  is  relatively  expensive  (about  $5  per 
gallon  in  1920),  but  is  essential  for  fine  perfumery.  The  perfume 
manufacturer  is  not  permitted  by  the  Government  to  use  denatured 
alcohol  in  liquid  perfumery  (except  in  hair  shampoos)  and  must 
therefore  pay  an  mtemal-revenue  tax  of  $2.20  per  proof  gallon  on 
all  alcohol  he  uses.  (See  p.  34  for  sec.  600,  par.  C,  of  the  revenue 
act  of  1918.) 

Alcohol  which  has  been  properly  denatured  according  to  the  regu- 
lations of  the  Bureau  of  Internal  Kevenue  can  be  used  in  the  prepara- 
tion of  practically  all  face  creams,  semisolid  pastes,  and  powders  for 
the  teeth.  Shampoos  are  the  only  preparations  for  the  hair  which 
are  permitted  to  use  denatured  alcohol.  No  liquid  mouth  washes  are 
made  with  denatured  alcohol. 

Glycerin  J  itself  an  important  cosmetic,  is  used  as  the  basis  for  most 
of  the  preparations  for  the  care  of  the  skin.  The  grade  used  in  per- 
fumery is  Known  as  the  *'C.  P."  (chemically  pure)  and  is  a  colorless. 
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odorless  liquid  of  the  consistency  of  a  thick  sirup.    Crude  glycerin 
is  produced  on  a  large  scale  in  the  manufacture  oi  soap. 

rats  and  Jixed  ous  are  used  extensively  in  the  preparation  of 
pomades,  hair  oils,  and  various  other  cosmetics.  For  these  uses  it  is 
usuallv  necessary  that  the  greases  be  thoroughly  purified,  so  that  they 
are  odorless  and  will  remain  free  from  rancidity  for  a  long  time. 
Animal  fats,  such  as  lard  and  tallow;  vegetable  oils  and  greases,  such 
as  coconut,  palm,  olive,  and  castor  oils;  and  mineral  greases,  such  as 
vaseline  and  paraffin,  are  used  in  various  cosmetical  preparations. 

Starch  in  a  pure  state  is  an  important  constituent  in  practically  all 
face  and  toilet  powders.  It  is  largely  used  because  of  its  fineness  of 
grinding  and  because  its  close  attachment  of  particles  ffives  it  good 
covering  power  and  tends  to  make  the  powder  stick  well  to  the  skin. 
Any  of  the  various  forms  of  starch,  if  sufficiently  pure,  can  be  used,  but 
there  is  apparently  a  preference  in  the  trade  for  rice  starch  and  purified 
potato  starch. 

Precipitated  chalk  (calcium  carbonate),  magnesium  carbonate,  zinc 
oxide,  zmc  stearate,  and  bismuth  white  0>ismuth  subnitrate)  are  also 
used  in  toilet  powders.  Italian  talc,  a  high-grade  talcum,  is  used  for 
the  manufacture  of  toilet  powders  in  preference  to  talc  obtained  from 
other  sources.  Pumice,  magnesium  carbonate,  or  some  similar 
scouring  agent  forms  the  basis  for  tooth  powders  and  pastes,  and  to 
these  are  added  such  ingredients  as  glycerin,  menthol,  alcohol,  and 
the  essential  oils,  which  are  to  give  the  desbed  consistency,  odor,  and 
taste. 

Almond  meal  and  expressed  almond  oil  are  used  in  many  of  the 
lotions,  emulsions,  and  vegetable  milks.  Cold  cream  and  other 
crimes  are  similar  preparations,  except  that  thick  glycerin,  agar- 
agar  (Chinese  gelatine),  casein,  wax,  or  spermaceti  are  added  to  give 
the  required  consistency.  As  in  the  case  of  practically  all  toilet 
preparations,  a  flower  water,  essential  oil,  or  other  perfume  material, 
IS  added  to  impart  desired  odor  or  flavor. 

PyrogaUic  a^id,  tannin,  and  other  vegetable  dyes,  as  well  as  litharge 
and  other  lead,  silver,  and  copper  salts,  are  commonly  used  for  coloring 
the  hair. 

Lim£,  sodium  sulphide,  barium  sulphide,  and  similar  chemical 
substances  are  used  m  depilatories. 

Tincture  of  cantharides  (Spanish  fly)  and  quinine  are  commonly 
used  in  the  so-called  *'hair  restorers.'' 

Castor  oil  and  glycerin  are  important  constituents  in  the  so-called 
''brilliari tines"  used  for  imparting  a  gloss  to  the  hair.  The  bando- 
lines and  other  preparations  serving  to  fix  or  stiffen  the  hair  contain  a 
wax,  spermaceti,  tragacanth,  or  gum  arabic. 

METHODS   OF  PRODUCTION. 

The  preparation  of  the  true  perfumes  is  a  relatively  simple  process, 
although  great  skill  and  experience  is  often  involved  in  obtaining  the 
proper  blending  of  the  different  materials.  If  the  raw  materials  are 
the  alcoholic  extracts  prepared  from  flower  pomades  or  volatile- 
solvent  concretes,  they  are  mixed  with  cologne  spirits  in  certain 
definite  proportions,  and  the  perfume  is  finished.  However,  it  is 
often  desirable  to  clarify  the  products,  usually  by  allowing  them  to 
settle  for  some  time  before  the  final  bottling.  Filtration  is  occa- 
sionally employed,  but  usually  at  the  expense  of  the  odor. 
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In  modempractice  perfumes  are  usually  chilled  to  a  temperature 
of  about  18°  Cf.  in  order  to  remove  the  slight  traces  of  fatty  or  resinous 
material  held  in  solution  by  the  alcohol.  It  is  impossible,  within  the 
limitations  of  this  report,  to  present  the  detailed  technology  of  per- 
fume and  cosmetic  manufacture.  In  the  following  paragraphs,  there- 
fore, an  efiFort  is  made  to  describe  the  preparation  of  only  a  few 
important  articles,  principally  those  mentioned  specifically  in  the 
tariff  act. 

The  floral  or  flower  waters  are  obtained  as  by-products  in  the  steam- 
distillation  process  of  preparing  essential  oils.  The  flowers  are  dis- 
tilled with  steam,  and  the  essential  oil  of  the  flower  separates  from 
the  condensed  steam  or  water,  and  the  water  is  left  perfumed  with 
the  odor  of  the  flowers.  Tjrpical  examples  are  found  m  the  cases  of 
the  well-known  rose  water  and  orange-flower  waters.  The  former  is 
produced  largely  in  Bulgaria  as  a  by-product  in  the  production  of 
attar  of  roses,  and  the  latter  in  southern  France  as  a  by-product  in 
the  distillation  of  neroli,  the  oil  of  orange  blossoms.  IVue  flower 
waters  do  not  contain  alcohol. 

Eau  de  cologne^  or  Cologne  water,  is  one  of  the  most  famous  perfume 
preparations.  It  was  first  made  at  Cologne-on-the-Rhine  by  a  family 
of  Italian  descent,  who  for  a  long  time  guarded  its  method  of  prepa- 
ration as  a  trade  secret.  It  was  at  one  time  believed  that  the  gen- 
uine article  made  at  Cologne  possessed  the  most  desirable  qualities, 
but  as  the  various  formulae  for  its  preparation  have  become  more 
generally  known  it  has  been  demonstrated  that  identical  preparations 
can  be  made  elsewhere.  An  example  of  a  formula  for  this  product 
which  shows  the  typQ  of  constituents  used  in  its  manufacture  is 
reported  by  Askinson  to  be  as  follows : 

Oil  of  bergamot 2i  ounces. 

Oil  of  lemon  (hand  pressed) 6   ounces. 

Oil  of  neroli  petale 3J  ounces. 

Oil  of  neroli  bigarade 1}  ounces. 

Oil  of  rosemary 2\  ounces. 

Alcohol 30   quarts. 

Bay  rum,  one  of  the  important  cosmetic  preparations,  is  made  from 
the  oil  obtained  from  the  leaves  and  berries  of  the  bay  tree  (Myrda 
aeris).  This  tree  grows  abundantly  on  the  islands  of  Jamaica,  St. 
Thomas,  Barbados,  and  Dominica.  The  oil  is  prepared  from  the 
fresh  leaves  on  the  spot,  or  they  are  dried  and  exported  to  this  coun- 
try to  be  distilled.  The  bay  rum  imported  from  the  West  Indies  is 
prepared  by  twice  distilling  a  form  of  rum  (from  molasses)  with  the 
bay  leaves  and  berries.  Many  of  the  preparations  known  as  bay  rum 
are  mixtures  of  bay  oil  and  alcohol.  Others  contain  in  addition 
pimento,  clove,  and  orange  oils. 

Sachet  powders  are  the  dry  perfumes  made  by  mixing  and  grinding 
various  aromatic  plants  and  plant  products.  Certain  flowers  retain 
their  odorous  principles  after  drying  and  are  used  in  sachets.  The 
principal  sachet  materials,  however,  are  orris,  vetiver,  and  calamus 
roots,  rose,  lavender,  orange,  and  lemon-tree  leaves,  patcbolui 
herbs,  sandalwood,  and  tonka  and  vanilla  beans.  Musk  and  syn- 
thetic odorous  principles  are  also  commonly  added  to  sachet  powders. 

Pomades,  as  the  term  is  used  in  the  tariff  act,  refer  to  fresh  fats 
perfumed  with  the  flower  odor  and  used  for  oiling  the  hair.     They 
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may  be  obtained  by  (1)  maceration  of  the  flowers  with  an  oil  o 
grease;  (2)  by  a  mixture  of  a  grease  with  a  quantity  of  enfleurage 
grease;  (3)  by  the  addition  of  volatile  oil  to  a  grease;  and  (4)  by  the 
use  of  so-called  washed  flower  pomades.  Lara  and  beef  tallow  and 
vaseline  are  used  for  the  finest  hair  pomades,  to  which  are  sometimes 
added  wax,  spermaceti,  stearin,  coconut  butter,  and  castor  oil. 
The  cheaper  pomades  often  contain  borax,  which  gives  the  product 
the  property  of  holding  more  water. 

DOMESTIO  PRODUCTION    AND   CONSUMPTION. 

Domestic  production. — ^According  to  the  Census  of  Manufactures 
for  1914,  the  domestic  production  of  perfumery  and  cosmetics  has 
steadily  increased  in  value  from  $4,630,141  in  1889  to  $16,899,101  in 
1914.  During  this  period  the  number  of  establishments  has  increased 
from  157,  with  a  total  capital  of  $2,238,901,  in  1889,  to  496,  with 
a  capital  of  $9,646,613,  in  1914.  The  cost  of  materials  in  1914  was 
reported  to  be  $7,464,786,  indicating  that  the  value  added  by  manu- 
facture in  that  year  amounted  to  $9*,434,315.  The  total  number  of 
persons  engaged  in  the  domestic  perfume  industry  in  1914  was  5,421  ^ 
who  received  in  salaries  and  wages  $3,748,414. 

In  addition  to  the  total  reported  for  1914  there  were  also  436  estab- 
lishments reporting  these  materials  as  subsidiary  products,  so  that 
the  total  output  of  perfumes  and  cosmetics  amounted  in  value  to 
$19,160,407.  New  York,  with  159  establishments  and  an  output 
valued  at  $7,289,251,  is  by  far  the  most  important  producing  State. 
Illinois  ranked  second  with  60  establishments  and  an  output  of 
$1,560,279.  Other  important  producing  States  aire  shown  m  the 
table  on  page  24. 

Domestic  exports, — ^The  exports  of  perfumery,  cosmetics,  and  toilet 

S reparations  have  shown  a  remarkable  increase  in  recent  years, 
rom  a  total  value  of  $683,253  in  1909,  the  exports  steadily  increased 
and  in  1914  amounted  to  $1,620,872.  With  the  outbreak  of  the 
European  war  and  the  partial  or  complete  elimination  of  France  and 
Germany  from  the  world's  markets,  a  considerable  stimulus  was 
given  to  the  domestic  industry.  Exports  in  1916  had  risen  to 
$2,903,063  and  in  1918  to  $3,965,465.  During  the  calendar  yeai 
1919  there  was  a  further  increase  of  87.5  per  cent — the  total  export 
of  $7,324,422  amounting  to  over  ten  times  the  value  of  the  1909 
exports. 

How  world-wide  is  the  trade  in  American-made  perfumes  and 
cosmetics  is  shown  by  the  fact  that  in  Jime,  1920,  these  products 
were  exported  to  77  coim tries  and  in  July,  1920,  to  66  countries. 
Canada  and  England  were  the  principal  foreign  customers  prior  to 
the  war  and  accounted  for  about  one-naif  of  the  total.  Striking  in- 
creases have  been  made  since  1914  in  the  exports  to  British  India, 
Australia,  and  the  Central  and  South  American  coimtries.  French, 
English,  and  German  goods  formerly  held  a  large  proportion  of  the 
periimie  trade  in  Latin  America.  France  supplied  tne  finer  perfumes 
and  toilet  preparations,  England  the  fine  toilet  soaps,  and  Germanv 
specialized  in  cheaper  pernimes  and  articles  in  popular  demand, 
ftoducts  of  American  manufacture  are  now  competmg  in  all  of  these 
lines. 
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Imports} — The  imports  of  perfumery,  cosmetics,  and  toilet  prepa- 
rations have  likewise  shown  considerable  increase  in  recent  years. 
The  general  imports  have  increased  from  $1,214,792  in  1910  to 
$4,972,541  in  1919  (calendar  year).  The  imports  during  each  year 
since  1910,  with  the  single  exception  of  1918,  nave  shown  an  increase 
over  the  imports  of  the  precedmg  year.  France  is  by  far  the  most 
important  source  of  supply,  furnishing  from  80  to  90  per  cent  of  the 
total  imports.  Switzerland  is  second  in  importance  and  England  is 
next. 

In  1913  the  imports  for  consumption  of  perfumery  and  cosmetics 
containing  alcohol  was  285,553  pounds,  valued  at  $818,942,  yielding 
a  revenue  of  $580,803.  In  1917  this  increased  to  358,160  pounds^ 
worth  $1,084,283,  on  which  $793,833  were  collected  in  revenue. 
The  quantity  of  the  imports  of  nonalcoholic  perfumes  was  not  pub- 
lished prior  to  1919,  but  since  1913  the  value  of  the  imports  has 
ranged  between  $989,323  in  1915  and  $1,833,793  in  1919.  In  1919 
there  were  included  815,130  pounds  of  nonalcohofic  perfumes  and 
toilet  waters,  valued  at  $1,547,995,  and  613,070  pounds  of  cosmetical 

f)reparations,  worth  $285,798.  The  1919  imports  of  alcoholic  per- 
umery  included  218,991  pounds  of  perfumes  and  cologne  waters, 
valued  at  $908,641,  and  18,854  pounds  of  cosmetic  preparations, 
valued  at  $15,653.  Revenue  collected  from  nonalcoholic  perfumerv 
since  1913  has  ranged  between  $593,593  in  1915  and  $1,100,276  in 
1919.  • 

The  imports  of  floral  or  flower  waters,  not  containing  alcohol, 
prior  to  1918  had  averaged  about  $40,000  in  value.  In  1919  the 
imports  so  classified  increased  in  value  to  $284,648  and  yielded  a 
revenue  of  $56,929.  Imports  of  bay  rum  have  fallen  off  considerably 
during  recent  years.  In  1908  the  imports  of  bay  rum  were  1,917 
proof  gallons,  valued  at  $1,504,  and  in  1919  only  6  gallons,  valued  at 
$19.  However,  imports  (entered  free  of  duty)  from  the  Virgin 
Islands  amounted  to  594  proof  gallons,  valued  at  $700,  in  1918,  and 
to  1,377  proof  gallons,  valued  at  $2,697,  in  1919.  Both  the  bay 
leaves  and  oil  are  imported  into  this  country  for  the  production  of 
bay  rum,  but  import  statistics  are  not  published  in  Commerce  and 
Navigation.  In  1914,  according  to  the  Department  of  Commerce, 
168,165  pounds  of  bay  leaves,  valued  at  $5,370,  and  1,642  pounds  of 
bay  oil,  valued  at  $2,440,  were  received,  principally  from  the  West 
Indies. 

Domestic  consumption, — ^It  is  difficult  to  arrive  at  an  accurate  figure 
for  the  domestic  consumption  of  perfumery  and  cosmetics.  The 
latest  production  statistics  are  those  of  the  Census  of  Manufactures 
for  1914,  since  the  result  of  the  census  for  1919  has  not  yet  been  an- 
nounced (Nov.  12,  1920).  Adding  the  1914  production  to  the 
imports  and  subtracting  the  exports  indicates  that  the  domestic 
consumption  at  that  time  was  in  the  neighborhood  of  $20,000,000. 
It  is  believed,  however,  that  this  approximation  is  considerably 
lower  than  the  actual  consumption. 

The  revenue  act  of  1918,  in  Title  IX,  provided  an  excise  tax  of  1 
cent  for  each  25  cents  or  fraction  thereof  of  the  amount  paid  for  per- 
fumery, cosmetics,  and  toilet  articles.     If  the  collections  from  this 

1  General  imports  and  imports  for  consumption  are  shown  on  pages  28  to  31,  inclusive.  The  Imports 
of  perfumery,  cosmetics,  ana  toilet  preparations  during  the  fiscal  year  1914  are  shown  in  detail  on  page 
34of  this  report. 
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tax  were  shown  separately  by  the  Bureau  of  Internal  Revenue,  it 
would  be  possible  to  estimate  the  total  sales  of  these  articles  with  a 
fair  degree  of  accuracy.  However,  the  collections  for  perfumery 
and  cosmetics  are  unfortunately  grouped  with  those  for  medicinal 
articles  and  proprietary  medicines.  The  preliminary  statement 
issued  by  the  bureau  October  8,  1920,  shows  that  the  total  excise 
tax  collected  on  ''perfumes,  cosmetics,  and  medicinal  preparations^' 
during  the  fiscal  year  ending  June  30,  1920,  was  $6,428,610.36. 
Assuming;  that  the  tax  collected  was  1  cent  for  each  25  cents  of  the 
retail  value,  the  total  sales  of  perfumery  and  medicinal  articles  dur- 
ing the  year  amounted  to  $161,000,000.  This  figure,  however,  is 
of  little  value,  since  it  includes  the  sales  of  all  medicmal  preparations. 
It  has  been  estimated  by  the  editor  of  the  American  I'erfumer  and 
Essential  Oil  Review  that  the  sales  of  perfumery  and  cosmetics  during 
1920  were  probably  between  $80,000,000  and  $100,000,000.^ 

HISTORY  OF   PERFUMERY. 

As  is  the  case  with  many  others  of  the  ancient  arts,  it  is  difficult 
to  trace  the  exact  origin  of  perfumery.  The  Egyptians,  perhaps  the 
most  important  perfumers  of  early  civilization,  carried  on  an  ex- 
tensive trade  in  perfumes  with  the  Persians.  The  centers  of  the 
Egyptian  industry  were  at  Babylon  and  Alexandria,  and  the  prin- 
cipal perfume  materials  at  that  time  were  crude  drugs,  herbs, 
aromatic  resins  and  various  woods  of  the  Orient.  From  the  Egyp- 
tians the  use  of  perfumery  was  transmitted  to  the  Jews,  thence  to 
the  Assyrians,  the  Greeks,  the  Romans,  the  Arabs,  and  the  Turks. 
Perfumery  became  a  part  of  the  religious  ceremonies  and  the  priests 
became  adept  at  compounding  the  perfumes  and  incenses  for  their 
altars.  These  materials  were  generally  believed  to  possess  medicinal 
powers  and  often  formed  the  basis  of  many  of  the  ancient  medicines. 

The  Greeks  and  Romans  were  the  first  to  develop  the  use  of 
cosmetics  and  creams,  also  of  tooth  powders  and  bath  preparations. 
After  the  fall  of  the  Roman  Empire  the  use  of  perfumery  was  taken 
lip  by  the  Arabs,  who  are  credited  with  having  mscovered  the  process 
of  distillation,  and  therefore  the  method  of  preparing  rose  water 
and  the  flower  essences.  Perfumery  had  become  almost  obsolete  in 
Europe,  but  shortly  after  the  crusades  was  again  revived.  The 
crusaders  brought  back  costly  perfumes  and  cosmetics  from  the 
Orient  and  the  demand  created  for  these  products  gave  rise  to  the 
industry  in  Europe.  AlcohoUc  perfume  appeared  first  in  the  thir- 
teenth century,  being  introduced  by  Elizaoeth,  Queen  of  Hungary. 
ItaUan  perfumes  at  the  time  of  the  Renaissance  were  regarded  as 
the  finest  available,  and  it  was  from  Italy  that  the  preparation  of 
perfumery  passed  to  France,  where  it  has  since  become  a  true  national 
industry.  There  the  art  and  science  of  perfumery  have  gained  a 
firm  foundation,  and  during  the  last  half  century  France  has  become 
supreme  in  this  field.  The  extensive  cultivation  of  flowers  in  the 
Riviera  district  of  southern  France  has  given  her  a  practical  monopoly 
of  the  natural  perfume  industry.  In  the  development  of  the  syn- 
thetic or  artificial  industry,  however,  more  progress  was  made  in 
Germany,  although  manufacture  developed  to  some  extent  in 
Switzerland,  France,  and  the  United  States. 

t  See  Axnerioan  Perfamer  and  Eaeentlal  Oil  Review  for  July,  1920. 
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Paris  is  the  recognized  center  for  the  manufacture  of  the  finished 

?erfumery.  London  probably  ranks  next  in  importance,  and  New 
'ork  is  a  close  third.  There  are  many  manufacturers  in  Berlin  and 
other  cities  of  Germany,  as  well  as  in  Italy  and  Spain,  but  the  three 
cities — Paris,  London,  and  New  York — ^may  be  regarded  as  the 
three  perfume  centers  of  the  world. 

FOREIGN    PRODUCrriON.^ 

France . — ^The  manufacture  of  perfumery  is  one  of  the  most  important 
industries  of  France.  The  value  of  the  annual  output  is  estimated 
to  be  over  $30,000,000,  and  of  this  amoimt  nearlj  three-fourths  is 
exported.  In  1906  there  were  233  perfume  factories  in  France,  em- 
ploying in  all  over  5,000  people.^  Most  of  the  factories  for  the 
finished  perfumery  are  in  or  near  Paris,  and  65  per  cent  of  the  total 
personnel  in  1906  were  employed  in  that  district. 

The  flowers  from  which  the  perfumes  are  made  are  grown  on  a 
large  scale  in  the  Department  of  Alpes-Maritimes  in  southern  France. 
Grasse,  Nice,  and  Cannes,  three  important  cities  of  this  region,  are 
recognized  as  the  flower  centers  of  the  world.  They  supply  the 
natural  raw  materials  for  not  only  the  Parisian  industry  but  for 
perfume  manufacturers  all  over  the  world.  The  Riviera  district 
contains  about  60  factories  and  in  1913  employed  over  2,000.  persons. 
The  value  of  output  of  perfume  materials,  such  as  the  concretes  and 
floral  essences,  enfleurage  greases,  and  flower  waters,  amounted  to 
$6,000,000  in  1913.®  The  annual  harvest  of  flowers  at  Grasse  alone, 
according  to  Grandmougin,*  is  approximately  as  follows: 

Pounds. 

Roeee 3,650,000 

Orange  flowers 4,850,000 

JaamineB 290, 000 

Violets ,. 970,000 

Tuberoeea 725,000 

• 

In  addition,  the  following  essential  oils  are  distilled  on  a  large  scale: 
Lavender,  thyme,  aspic,  nunt,  and  geranium  rose. 

The  Frencn  flower  growers,  shortly  before  the  war,  organized 
themselves  into  associations  or  syndicates,  which  since  that  time 
have  had  considerable  influence  on  the  perfume  industry.  These 
associations  consist  of  two  types,  the  first  of  which  is  a  syndicate 
including  all  of  the  growers  of  a  certain  flower,  formed  for  the  purpose 
of  obtaining  a  possible  monopoly  of  the  sale  of  the  flowers  to  the 
perfume  manufacturers.  The  second  type  of  syndicate  is  an  oreani- 
zation  of  all  of  the  growers  in  a  certain  district  or  village,  and  has 
for  its  purpose  the  improvement  of  the  industry  in  general,  but 
without  dictating  the  prices  of  the  flowers.  Associations  of  the  first 
type  include  the  orange  flower,  lavender,  and  jasmine  syndicates. 
The  perfume  manufacturers  have  also  effected  an  organization  known 
as  ''La  Chambre  Syndicate  de  la  Parfumerie  Fran^aise,''  presumably 


» A  comprehensive  survey  entitled  "The  World's  Work  in  Perfumery"  shows  the  contribution  of  per 
fnmery  and  perfume  materials  made  by  practically  every  country  of  the  world.  This  article,  by  J.  C. 
Umney,  appeared  m  a  special  number  of  The  Perfumery  and  Essential  Oil  Review  for  Jime  9, 1914.  An 
abstract  is  to  be  found  in  the  auxiliary  file  of  this  survey. 

>  Statistics  are  taken  from  an  official  publication  known  as  "  Evaluation  de  la  Production,"  published  in 
Paris  in  1917. 

*  See  U.  S.  Consular  Report,  published  as  supplement  to  Commerce  Reports,  Annual  Series  No.  66, 
Nov.  14, 1917. 

*  Orandmougin,  £.:  L'Essor  des  Industries  en  France,  p.  43,  Paris  (1917). 
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for  the  purposes  of  their  mutual  protection  in  counterbalancing  the 
organizations  of  the  flower  growers. 

The  imports  and  exports  of  perfumery  for  France  for  1912  to  1918 
are  shown  in  the  tables  on  pages  24  and  26.  The  imports  of  both  alco- 
hohc  and  nonalcoholic  perfumes  have  been  very  small,  with  an  average 
annual  value  of  less  than  $150,000.  The  annual  exports  on  the  other 
hand  have  totaled  between  $8,500,000  and  $12,000,000.^  Great 
Britain  has  been  the  best  customer  for  nonalcoholic  perfumery  and 
the  United  States  is  a  close  second.  These  coimtries  together  have 
accounted  for  over  one-half  of  the  total  exports.  French  alcoholic 
perfumery  is  most  largely  exported  to  the  Latin- American  countries 
and  to  the  French  colonies.  Argentina  has  taken  a  larger  proportion 
of  the  exports  of  alcoholic  perfumery  than  any  other  country,  al- 
though the  quantities  shipped  to  the  United  Kingdom  and  to  the 
United  States  have  increased  considerably  in  recent  years. 

Great  Britain, — The  British  perfume  industry  has  specialized  in  the 
manufacture  of  fine  toilet  soaps,  for  which  she  has  developed  a  large 
export  trade.  Her  export  trade  in  finished  perfumery  is  also  con- 
siderably in  excess  of  her  imports.  Since  1912  Great  Britain  has 
annually  imported  about  1,600,000  poimds  of  nonalcoholic  perfiunery, 
valued  at  about  $1,000,000,  and  about  20,000  gallons  of  alcoholic  per- 
fumery, worth  approximately  $375,000.  On  the  other  hand.  Great 
Britain  annually  exports  $1,125,000  worth  of  nonalcoholic  perfumes 
and  about  $750,000  worth  of  alcoholic  perfumes.  In  addition.  Great 
Britain  annually  exports  about  40,000  gallons  of  ''spirits  perfumed 
in  bond,"  which  are  valued  at  approximately  $500,000. 

British  India,  Australia,  Argentina,  and  Japan  are  the  principal 
foreign  customers  for  British  perfumery. 

Germany, — ^As  previously  noted,  Germany's  principal  developments 
have  been  in  the  field  of  artificial  or  synthetic  perfimiery.  However, 
Germany  imports  large  quantities  of  essential  oils  and  natural  per- 
fume materials  for  use  in  the  manufacture  of  finished  perfumes  and 
cosmetics.  Flower  growing  is  carried  on  to  some  extent  also,  espe- 
cially in  the  neighborhood  of  Leipzig,  where  extensive  rose  planta- 
tions have  been  established. 

Germany's  exports  of  perfimiery  prior  to  the  war  considerably  ex- 
ceeded her  imports.  The  imports  of  alcoholic  perfumery  and  toilet 
waters  for  the  last  six  years  before  the  war  averaged  about  100,000 
pounds,  valued  at  slightly  less  than  $100,000.  The  annual  imports 
of  nonalcoholic  perfimies  averaged  100,000  pounds,  valued  at  $13,000. 
and  about  175,000  pounds  of  perfumed  powders  and  cosmetics,  valued 
at  about  $200,000,  were  imported  each  year. 

The  exports  of  Cologne  water  alone  m  1913  amoimted  to  slightly 
less  than  2,000,000  poimds,  valued  at  about  $850,000.  During  the 
same  year  there  were  exported  3,460,000  pounds  of  other  alcoholic 
perfumes,  worth  $925,000,  and  1,475,000  pounds  of  alcoholic  cos- 
metics, valued  at  $355,000.  The  exports  of  perfumery  and  cosmetics 
not  containing  alcohol  in  1913  amounted  to  1,560,000  pounds,  valued 
at  $720,000. 

Before  the  war,  Germany  exported  Cologne  water  principally  to 
Great  Britain,  Netherlands,  and  Belgium.  Her  exports  of  other  al- 
coholic perfumes  and  cosmetics  went  chiefly  to  the  East  Indies, 

iThis  does  not  include  essential  oils,  fiower  products,  and  other  perfume  materials. 
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British  West  Africa,  China,  and  to  South  America.  The  principal 
customers  for  nonalcoholic  perfumery  in  order  of  their  importance 
were  Great  Britain,  Russia,  Austria-Bhmgary,  Italy,  and  British  West 
Africa. 

Argentina'. — Argentina  is  an  important  market  for  American, 
French,  English,  and  German  perfumery.  That  Argentina  possesses 
a  fair-sized  domestic  industry  is  shown  by  the  following  statistics  for 
1918.^  There  were  34  factories  in  operation  and  the  production 
amounted  to  552,766  quarts  of  Cologne  and  Florida  water;  154,237 
quarts  of  miscellaneous  lotions;  1,425  quarts  of  various  extracts, 
and  22,101  pounds  of  transparent  soaps. 

TARIFF  HISTORY. 

Toilet  preparations,  cosmetics,  and  noncdcoholic  perfumery. — ^All 
cosmetics  and  toilet  preparations  used  as  applications  to  the  hstir, 
mouth,  teeth,  or  skin  were  dutiable  at  50  per  cent  ad  valorem  under 
the  acts  of  1883  and  1890.  In  1894  the  rate  was  reduced  to  40  per 
cent  ad  valorem  and  the  provision  was  expanded  to  mclude  ''articles 
of  perfumery  n.  s.  p.  f .''  Tlie  50  per  cent  rate  was  restored  in  1897 
and  the  distinction  between  alcoholic  and  nonalcoholic  perfumery 
was  more  clearly  made  by  the  insertion  of  the  words  "not  con- 
taining alcohol  or  in  the  manufacture  of  which  alcohol  is  not 
used."  The  act  of  1909  further  increased  the  rate  on  nonalcoholic 
perfumery  to  60  per  cent  ad  valorem  and  this  rate  was  continued  by 
the  act  of  1913.  ' 

Alcoholic  perfumery. — ^Alcoholic  perfumery,  including  Cologne 
water,  was  dutiable  at  $2  per  gallon  and  50  per  cent  ad  valorem  tmder 
the  acts  of  1883  and  1890.  In  1890  the  provision  was  enlarged  to 
include  "other  toilet  waters."  The  rate  and  phraseology  were 
unchanged  by  the  act  of  1894.  In  1897  the  words  "  and  toilet  prepa- 
rations of  all  kinds,  containing  alcohol  or  in  the  preparation  of  which 
alcohol  is  used,"  were  added  and  the  rate  was  changed  to  60  cents 
per  pound  and  45  per  cent  ad  valorem.  In  the  act  of  1909  the 
provisions  for  alcoholic  and  nonalcoholic  perfumery  were  combined 
m  a  single  paragraph,  and  a  duty  of  60  cents  per  pound  and  50  per 
cent  ad  valorem  was  provided  for  alcoholic  perfumery.  In  1913 
this  rate  was  changed  to  40  cents  per  pound  and  60  per  cent  ad 
valorem  and  the  qualifying  provision  "or  in  the  manufacture  or 
preparation  of  which  alcohw  is  used"  was  omitted.  The  change  in 
1913  had  the  ejBPect  of  admitting  at  the  lower  rate  of  duty  the  large 
number  of  cosmetics  and  toilet  preparations  not  containing  alcohol, 
but  in  which  alcohol  had  been  used  (usually  as  a  solvent)  in  some 
step  in  the  manufacturing  process. 

Floral  or  flower  waters. — ^The  provision  for  nonalcoholic  floral  or 
flower  waters  was  added  to  paragraph  67  of  the  act  of  1909  presumably 
because  of  the  large  amount  of  litigation  occasioned  by  the  classifica- 
tion of  these  articles  under  previous  tariff  acts.  The  rate  provided 
in  1909  was  20  per  cent  ad  valorem  and  the  provision  was  not 
changed  by  the  act  of  1913. 

Bay  rum. — ^The  act  of  1883  provided  a  duty  of  $1  per  gallon  for 
bay  rum  or  bay  water  of  firat  proof  and  in  proportion  for  any  greater 

t  "Manufactare  of  Toilet  Articles  in  Argentina,"  by  P.  S.  Smith,  Trade  Commissioner,  Department  of 
Commerce;  received  Oct.  6, 1920. 
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strengtli  than  first  proof .^  The  duty  was  increased  to  $1.50  per 
gallon  by  the  act  of  1890,  and  again  made  $1  by  the  act  of  1894. 
The  act  of  1897  restored  the  rate  to  $1.60  per  gallon,  which  was  in- 
creased to  $1.75  by  the  act  of  1909.  This  rate  was  not  changed  by 
the  act  of  1913. 

TARIFF  CONSIDERATIONS. 

IrttemcU'revenue  tax  on  alcohol  and  compensatory  duties. — The  alcohol 
used  in  the  manufacture  of  perfumery,  whether  produced  in  or 
imported  into  the  United  States,  is  subject  to  an  internal-revenue  tax 
of  $2.20  per  proof  gallon  (or  per  wine  gallon  when  below  proof),  which 
is  the  rate  provided  in  section  600,  para^aph  (a),  of  the  revenue  act 
of  1918,  approved  February  24,  1919.  This  is  the  same  rate  as  was 
provided  in  section  300  of  the  revenue  act  of  1917,  approved  October 
3,  1917.  The  internal-revenue  tax  on  alcohol  for  nonbeverage  pur- 
poses prior  to  October  3,  1917  (and  at  the  time  of  the  passage  of  the 
tariff  act  of  1913),  was  $1.10  per  proof  gallon. 

When  Congress,  in  the  revenue  act  of  1917,  increased  the  internal- 
revenue  tax  on  alcohol  it  imposed  a  compensatory  duty  on  imports  of 
alcoholic  perfumery.  Section  300,  paragraph  (c),  of  the  revenue  act 
of  1917  provided  for  an  additional  duty  of  $1.10  per  wine  gallon  and 
a  proportionate  tax  on  all  perfumes  containing  distilled  spirits,  which 
are  imported  into  the  United  States  subsequent  to  the  date  of  passage 
of  that  act.  The  same  rate  was  carried  over  in  section  600,  paragraph 
(c),  of  th(B  revenue  act  of  1918. 

In  past  tariff  acts  Congress  levied  a  specific  duty  on  alcoholic 
perfumery  in  addition  to  the  ad  valorem  rate,  presumably  for  the 
purpose  of  counterbalancing  the  internal-revenue  tax  paid  on  the 
alcohol  used  by  the  domestic  manufacturers.  Perfumes  and  toilet 
waters  vary  widely  in  alcoholic  content,  and  it  is  obvious  that  a 
specific  rate  of  duty  which  would  exactly  counterbalance  the  internal- 
revenue  tax  on  the  alcohol  in  a  perfume  containing  90  per  cent  of 
alcohol  would  be  excessive  on  a  toilet  water  containing  only  10  per 
cent  of  alcohol.  However,  a  specific  rate  per  proof  gallon  of  alconol 
actually  contained,  or  deferent  specific  rates  based  on  alcoholic 
content,  would  involve  serious  administrative  difficulties.  Chemical 
analysis  would  be  required  for  practicaUy  every  shipment,  since  there 
are  comparatively  few  articles  of  standardized  alcoholic  content. 

A  gallon  of  imported  perfumery  containing  90  per  cent  of  alcohol 
must  pay  a  sjpecinc  duty  of  approximately  $3.20  under  paragraph  48 
of  the  act  of  1913  plus  $1.10  under  section  600  of  the  act  of  1918, 
making  a  total  duty  of  $4.30  in  addition  to  the  ad  valorem  rate  of  60 

f>er  cent.    The  internal-revenue  tax  paid  by  the  domestic  manu- 
acturer  on  the  alcohol  used  in  a  gallon  of  the  same  perfume,  under 
section  600  of  the  act  of  1918,  is  $3.96. 

The  specific  duty  on  a  gallon  of  imported  perfumery  containing 
but  10  per  cent  of  alcohol  is  the  same  as  that  on  the  90  per  cent 
article,  viz.,  $3.20  under  the  act  of  1913,  and  $1.10  under  the  act  of 
1918.  The  internal-revenue  tax,  on  the  alcohol  contained  in  such  a 
preparation,  however,  is  only  44  cents. 

»  "  Proof  spirit  shall  be  held  to  be  that  alcoholic  liquor  which  contains  one-half  its  volume  of  alcohol  of  a 
specific  gravity  of  seven  thousand  nine  hundred  and  thirty-nine  ten-thousandths  (0.7939)  at  sixty  degrees 
Fahrenheit."    (Sec.  3249,  Revised  Statutes.) 
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Duties  on  hotiles. — ^When  perfumery  is  imported  in  plain  glass 
bottles,  the  containers,  by  the  operation  of  paragraph  83,  are  subject 
to  the  same  ad  valorem  rate  of  duty  as  tneir  contents,  namely,  60 

Eer  cent.  If,  however,  the  perfumery  is  put  up  in  cut  or  decorated 
ottles  the  containers  are  separately  dutiable  at  the  lower  rate  of  45 
per  cent  ad  valorem  under  paragraph  84.  (See  Abstracts  41682  and 
41692  of  1918.) 

Revenue  consider ations, — ^Perfumery  and  cosmetics  under  past 
tariff  acts  have  been  important  sources  of  revenue  and  have  generally 
borne  rates  of  duty  somewhat  higher  than  those  imposed  on  other 
dutiable  commodities.  In  the  following  table  is  shown  the  average 
annual  revenue  yielded  by  perfumery  under  the  different  tariffs 
since  1883.  It  will  be  noted  that  during  the  period  1914-1919  the 
imports  of  perfumery  and  cosmetics  yielded  an  average  annual 
revenue  of  over  one  and  one-half  million  dollars. 

Average  annual  revenue  derived  from  imports  of  perfumes  and  cosmetics,  188S-1919. 


Tariff  act  of— 


1883 
iSOO 
1894 
1897 
1909 
1913 


Period 

coveored  in 

averages 

(fiscal 

years). 


1884-1889 
1890-1894 
1895-1897 
1898-1909 
1910-1913 
1914-1919 


Alcoholic  per- 
fumery. 


Average 

annual 

revenue. 


$143,103 
163,197 
214,311 
326,529 
507,465 
643,944 


Equiva- 
lent ad 
valorem 
rate  of 
dutv. 


Per  cent. 
62.60 
62.30 
63.75 
68. 50 
71.30 
72.75 


Nonalcoholic  per- 
fumery. 


Average 

annual 

revenue. 


$61,285 
83,406 
117,110 
181,385 
492, 156 
885,573 


Equiva- 
lent ad 
valorem 
rate  of 
duty. 


Per  cent, 
50.00 
50.00 
40.00 
50.00 
60.00 
60.00 


In  addition  to  the  revenue  derived  from  imports,  the  revenue  act 
of  1918  provided  for  an  excise — or  so-called  '  luxury  ^' — tax  on  sales 
of  perfumes,  cosmetics,  and  toilet  preparations  at  the  rate  of  1  cent 
for  each  25  cents  or  fraction  thereof  of  the  retail  price.^  Separate 
statistics  showing  the  revenue  derived  from  sales  of  perfumery  are  not 
available,  but  for  the  fiscal  year  ended  June  30,  1920,  the  Bureau  of 
Internal  Revenue  collected  $6,428,610.36  as  excise  taxes  on  ^'Per- 
fumes, cosmetics,  and  medicinal  articles.'' 

Statistical  Data, 

Perfumery  and  cosmetics — Production  in  United  States. 

[Prom  Federal  Census.] 


Year. 


1S99. 
1904. 


Number 
of  estab- 
lishments. 


262 
292 


Value. 


17,088,000 
11,133,000 


Year. 


1909. 
19U. 


Number 
of  estab- 
lishments. 


429 
496 


Value. 


$14,212,000 
s  16,899,000 


1  Portions  of  sec.  907  of  the  revenue  act  of  1918,  Imposing  excise  taxes  on  the  sales  of  perfumery,  are  shown 
1  p.  34. 

*  in  addition  there  were  436  establishmen 
pot  bringB  the  total  for  1914  to  $19,160,407. 


on  p.  34. 
*  in  addition  there  were  436  establishments  producing  perfumery  as  subsidiary  products  and  their  out 
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Perfumery  and  cosmetici — Production  in  United  States,  by  States. 


State. 


California 

Colorado 

Illinois 

Tn^lfftTift 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts 

Michigan 

Minnesota 


1914 


Number 
oi  estab- 
lish- 
ments. 


16 

4 

60 

15 

8 

8 

4 

4 

11 

16 

25 

11 


Value  of 
product. 


9154,799 

45,786 

1,560,279 

79,362 

444,303 

60,103 

51,601 

126,189 

286,798 

1,135,133 

824,096 

124,954 


State. 


Missouri 

New  York . . . 

Ohio 

Oklahoma.... 
Pennsylvania 
Rhode  Isltfid 

Tennessee 

Texas 

Wisconsin 

Another 

Total-... 


1914 


Number 
of  estab- 
lish- 
ments. 


22 

159 
28 

3 
41 

4 
11 

7 

4 
35 


496 


Value  of 
product. 


$533,316 

7,289,251 

830,898 

22,900 

686,735 

17,206 

231,772 

66,536 

259,824 

2,067,266 


16,899,101 


French  imports  and  exports  of  perfumery. 


Years. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 


Alcoholic  peritunes. 


Nonalcoholic  perfumes. 


Imports. 


Quantity. 


Oallons. 

9,140 

6,974 

4,676 

660 

819 

634 

291 


Value. 


137,442 
28,564 
19,107 
3,619 
5,983 
6,948 
3,281 


Exports. 


Quantity. 


Oallons. 
497,696 
448,376 
298,248 
238,916 
345,692 
299,648 
280,918 


Value. 


12,036,150 
1,834,465 
1,307,382 
1,309,119 
2,555,899 
5,473,094 
5,130,905 


Imports. 


Quantity. 


CMlons. 
302,912 
266,756 
181,076 
128,748 
169,313 
225,310 
109,789 


Value. 


$99,395 
87,622 
56,163 
53,538 

87,815 

157,874 

76,814 


Exports. 


Quantity. 


Oallons. 
7,352,562 
6,667,372 
4,981,074 
5,547,215 
6,743,650 
5,576,094 
2,803,810 


Value. 


92,188,427 
1,984,426 
1,569,862 
2,136,806 
3,244,716 
7,224,569 
3,632,839 


French  exports  of  perfumes  other  than  toilet  soaps ^  1912-1917. 
[Source:  Tableau  General  du  Commerce  et  de  la  Navigation,  Vol.  I.] 


Country. 


1912. 


Great  Britain — 

Germany 

Belgium 

Spain 

Austria-Hungary 

Italy 

Turkey 

Egypt-. 

United  States — 

Mexico 

Colombia 

Brazil 

Uruguay 

Argentina 

Canada 

Haiti 

French  colonies.. 
Another 

Total 


Alcoholic. 


Oallons. 

51,540 

23,009 

38,569 

6,076 

5,917 

8,401 

12,495 

8,031 

32,969 

12,442 

22,243 

29,719 

9,193 

103,264 

9,959 

6,974 

62,793 

54,102 


497,696 


Nonalco- 
holic. 


Pounds. 

1,726,863 

652,562 

766,319 

67,761 

66,579 

157,849 

58,422 


1,606,492 
276,457 
163,361 
248,238 


386,246 


272,268 
913,145 


7,352,562 


1913. 


Alcoholic 


Oallons. 

56,849 

14,635 

35,504 

4,755 

5,812 

6,763 

11,571 

7,582 

32,466 

12,601 

17,541 

20,922 

10,355 

69,979 

11,833 

3,170 

54,578 

71,960 


Nonalco- 
holic. 


Pounds. 

1,888,240 

589,069 

770,067 

57,320 

40,565 

156,526 

39,242 


1,104,945 
227,956 
140,212 
140,433 
59,745 
357,686 
65,477 


297,180 
732,809 


448,376  6,667,372 


1914. 


Alcoholic. 


Oallons. 

39,044 

10,223 

16,114 

4,068 

3,725 

5,997 

10,118 

6,816 

29,112 

3,196 

12,257 

12,020 

4,412 

40,946 

5,019 

1,189 

44,592 

49,400 


298,2^8 


NonalcO' 
hollc. 


Pounds. 

1,368,395 

287,480 

328,485 

75,177 


164,243 
196,209 


1,225,758 
21,385 
61,508 

103,396 
42,990 

234,129 
23,148 


248,238 
600,533 


4,981,074 
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French  exports  of  perfumeB  other  than  toilet  soaps,  1912-1917 — Contmued. 


Country. 


Great  Britain... 

Spain , 

Itely 

Epypt 

XJuited  States.. 

Mexico , 

Colombia , 

Brazil 

Uruguay 

Argentina 

Canada 

Haiti 

French  colonies . 
Another 


Total. 


1915 


Alcoholic. 


OaUons. 

34,712 

5,732 

6,631 

5,706 

3S,437 


9,061 

9,589 

2,959 

32,097 


37,295 
56,296 


238,916 


Non- 
alcoholic. 


Pounds. 

1,591,280 

106,041 

150,574 

55,115 

1,799,174 


64,595 
284,614 


375,664 


170,416 
949,742 


5,547,215 


1916 


Alci^olic. 


Galtotw. 
34,421 

5,838 
10,990 

9,272 
48,951 


12,759 

17,620 

6,736 

47,709 


49,664 
101,732 


345,692 


Non- 
alcoholic. 


PounAa. 

1,415,133 
173,061 
284,393 


2,087,932 


97,664 
294,755 


461,643 


53,351 

289,684 

1,636,034 


6,743,650 


1917 


Alcoholic, 


OaUons. 

23,802 

7,397 

7,793 

9,431 

57,483 


5,997 
11,650 

6,472 
35,610 

2,378 


48,237 
83,398 


299,648 


Non- 
alcoholic. 


Poundt. 

1,184,532 

152,999 

179,895 

31,746 

2,391,991 

71,650 

78,484 

146,606 

33,510 

271,607 


137,567 
895,509 


5,576,094 


French  imparts  ofperfmnes  other  than  toilet  soaps,  1912-1917, 


Country. 


Great  Britain.. 

Germany 

Switzerland.... 

Spain 

Bulgaria 

Turkey 

United  States.. 
French  colonies , 
All  other , 


Total. 


1912 


Alcoholic. 


Gallons. 
7,661 
1,0S3 


26 
370 


9,140 


Non- 
alcoholic. 


Pounds. 
92,152 
32,187 
2,205 
22,267 
51,147 
40,344 
42,108 
220 
20,282 


302,912 


1913 


Alcoholic. 


OaUons. 
5,574 
1,004 


53 
343 


6,974 


Non- 
alcoholic. 


Pounds. 

80,688 

32,849 

1,102 


32,628 

53,351 

882 

65,256 


266,756 


1914 


Alcoholic. 


Gallons. 

3,857 
476 


53 
290 


4,676 


Non- 
alcoholic. 


Pounds. 
52,469 
22,707 
661 


25,132 
24,030 
31,526 
2,646 
11,905 


171,076 


1915 

1916 

1917 

Country. 

Alcoholic. 

Non- 
alcoholic. 

Alcoholic. 

Non- 
alcoholic. 

Alcoholic. 

Non- 
alcoholic. 

Great  Britain 

Gallons. 

528 
26 

Pounds. 
72,090 

882 

Gallons. 

687 

Pounds. 
130,292 

Gallons. 

528 

Pounds. 
198,855 

Switzerland 

Spain 

2,425 

34,612 

441 

.1,543 

1,984 

United  States 

106 

62,690 

106 
26 

79 

23,810 

French  colonies 

All  other 

3,086 

'."•""27" 

661 

Total.; 

660 

128, 748 

819 

169,313 

634 

225,310 

26 
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German  exports  of  perfumery. 


Year. 

Cologne  water. 

Other  alcoholic 
perfumes.* 

Alcoholic  co»- 
metics.s 

Perfume?  and  cos- 
metics not    con- 
taining alcohol. 

Quantity.;  Value. 

1 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1908 

Pounds. 
457,895 
434,747 
1,386,693 
1,859,360 
1,959,008 
1,979,730 

<128,628 
131,486 
404,464 
696,497 
779,152 
841,561 

Pounds. 

2, 133, 171 

2,248,872 

2,960,116 

3,135,823 

2,883,396 

3,459,238 

S601,495 
728,892 
959,470 
870,859 
840,846 
926,360 

Pounds. 

509,924 

641,759 

889,336 

1,265,881 

1,123,244 

1,476,862 

$192,942 
242,726 
336,338 
.^12,289 
316,330 
354,680 

Pounds. 

742,289 

835,764 

967,819 

1,145,290 

1,340,397 

1,561,298 

1267, 737 

1909 

335,147 

1910 

399,938^ 

1911 

504,031 

1912 

550,480 

1913 

721,508 

*  other  ether  or  alcohol  containing  perfumes  and  toilet  waters. 

*  Mouth,  hair,  and  teeth  preparations  containing  ether  or  alcohol. 

German  exports  of  perfumery ^  by  countries,  19 IS. 


Country. 

Cologne  water. 

Other  alcoholic 
perfumes. 

Alcoholic  cos- 
metics. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Rpl^lim ,    . . 

Pounds. 

89,507 
513,010 

43,431 
151,897 

24,692 

34,171 

$40,494 
259,638 
19,066 
65,505 
13,101 
18,103 

Pounds. 

Pounds. 
34,171 

$15,483 

Off^t  Rfitftin  .  -  _ 

27,998 

$17,150 

Italy 

86,86i 
81,129 

41,685 
31,681 

Netherlands 

Aii.qtriA,.HiiT>gary      ....... . .     X     . 

16,755 

54,013 

23,810 

104,057 

181,659 

798,065 

23,810 

32,849 

15,212 

38,140 

58,863 

664,466 

i9,77i 
86,467 
13,816 
23,820 
45,734 

108, 143 
13, 101 
26,202 
15,721 
15,249 
15,007 
72,889 
12, 148 
20,247 

420,895 

Russia "..'. 

France 

Turkey 

40,123 

8,099 

China 

East  Indies 

761,469 

104,570 

Argentina 

47,398 

22,153 

Brazil 

. .  ...  .  . 

Chile 

Cuba 

Uruguay 

•••«•••■•* 

British  west  Africa 

Panama 



63,492 

Mexico 

21,385 
1,334,664 

All  other 

1,035,501 

395,412 

513,232 

161,261 

Total 

1,979,730 

841,561 

3,459,238 

926,360 

1,476,862 

354,680 

German  exports  of  nonalcoholic  perfumes,  cosmetics,  toilet  waters,  etc.,  1913. 


Country. 


Belgium 

Denmark 

France 

Great  Britain.... 

Italy 

Netherlands 

Austria-Hungary 

Russia 

Switzerland 

Turkey 


Quantity 


Value. 


Ponuds. 

43,651 

$19,294 

31  967 

13,339 

.    25,353 

17,627 

154,322 

84,323 

108,466 

53,119 

65,918 

26,202 

112,435 

58,597 

135,362 

111,239 

50,706 

25,964 

43,210 

13,101 

Country. 


British  West  Africa 
British  West  India. 

China 

Argentina 

Brazil 

United  States 

Australia 

All  other 

Total 


Quantity 


Pounds. 
98,546 
57,320 
30,644 
72,752 
25,794 
65,697 
27,658 

411,597 


1,561,296 


Value. 


$19,771 
8,099 
12,14S 
33,348 
12,386 
28,584 
15,483 

168,884 


721,508 
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GemMn  imports  of  perfumery. 


1906 
1909 
1910 
1911 
1912 
1913 


Cologne  water  and 
other  perflimery 
and  cosmetics  (e. 
g.,  hair  dyes,  face 
washes,  and  toi- 
let preparations) 
containing  ether 
or  alcohol;  head, 

-  mouth,  or  tooth 
washes  oontain- 

-  ing  ether  or  al' 

-  oohol;  perftmied 
or  fragrant  ex- 
tracts (essences 
and  tinctures), 
waters  contain- 
ing alcohol  or 
ether,  and  toilet 
Tinegar. 


Quantity 


Poundfi. 
113,300 
110,500 
100,100 
106,500 
116,600 
117,900 


Valufe. 


987,584 
84,014 
73,30i 
76,874 
90,678 
94,010 


Perftzmed  waters, 
not  containing 
alcohol  t>r  ether. 


Quantity. 


Pounds. 
108,000 
114,900 
95,200 
102,500 
114,600 
114,600 


Value. 


Perftimed  powd^*, 
rouge,  and  tooth 
powder;  tooth 
paste,  fumigating 
paper,  rouge  pa- 
per, and  alfotner 
perfumery  and 
cosmetics,  n.  s. 
p.  f. 


Quantity. 


$U,662 
12,852 
10„710 
11,662 
14,042 
14,280 


Pounds, 
149,900 
172,200 
.190,700 
193,300 
206,700 
248,000 


Value. 


S142,324 
167,314 
185,402 
187,782 
209,678 
248,948 


British  imports  and  exports  of  perfumery. 
[Source:  Annual  statement  of  the  trade  of  the  United  Kingdom.] 


1912 
1913 
1914 
1915 
1916 
1917 
1918 


Imports. 


Nonalcoholic.! 


Quan- 
tity. 


Pounds. 
1,169,320 
1,580,259 
1,500,938 
3,041,944 
2,563,681 
1,044,296 
787,217 


Value. 


1604,702 
854,815 
761,802 
255,269 
1,473,708 
864,407 
996,070 


Alcoholic* 


Quan- 
tity. 


OiiUons. 
40,672 
39,858 
22,847 
12,223 
11,929 
7,054 
7,598 


Value. 


9515,489 
540,084 
335,920 
237,894 
268,271 
297,655 
263,857 


Exports.* 


Nonal- 
coholic. 


$894,099 
993,472 
981,155 
1,143,214 
1,840,301 
1,504,148 
1,582,805 


Alcohol- 
ic* 


1815,893 
819,519 
649,133 
570,733 
918,844 
883,722 
1,030,062 


Spirits  perfumed 
in  band. 


Quan- 
tity. 


QaUons. 
47,767 
53,643 
42,004 
41,363 
54,895 
34,749 
80,487 


Value. 


6514,705 
544,362 
411,224 
394,454 
664,517 
505,712 
605,787 


1  Perfiimery  and  articles  used  in  the  manufacture  thereof,  except  perfumed  spirits  and  essentiBl  oils. 

*  Perfumed  spirits  in  bottles  and  casks. 
>  Quantity  not  shown. 

*  Not  including  "spirits  perfumed  In  bond.'' 


1,(/  -, 
2/ 
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BrUUh  exports  of  perfumery,  by  countries,  1913  and  1918, 


France 

Qennany 

United  States. 

Belgium 

Italy 

Russia 

Japan 

China 


Argentina 

Brazil 

Uruguay 

Britteh  India 

Australia 

New  Zealand 

Cape  Good  Hope. . . 
Straits  Settlements. 

Gold  Coast 

Canada 

Another 


Country. 


Total. 


1913 


Alcohol- 
ic. 


KM,  220 


14,439 
32,440 
42,674 
19,188 
55,055 
10,823 
12,857 

135,834 
86,682 
22,040 
25,880 
30,678 
30,644 
18,069 

188,038 


819,561 


Nonal- 
coholic. 


$31,107 
40,660 
32,270 
23,006 
17,310 
43,380 
17,729 
17,339 
33,944 


162,604 
162,337 
38,601 
44,300 
22,225 
37,579 
20,420 
258,581 


093,472 


1918 


Alcohol- 
ic. 


1988 


229 


136,111 
17,456 
26,454 
83,949 


181,277 
63,722 
19,600 
37,925 
55,678 
16,590 
4,643 

425,370 


1,020,082 


Nonal- 
coholic. 


$60,907 


35,827 

2,438 

998 


30,803 
24,581 
11,748 


384,278 
133,391 
52,505 
59,323 
49,448 
38,470 
30,148 
667,860 


1,582,805 


IMPORTS  INTO  THE  UNITED  STATES. 

Perfumeries,  cosmetics,  and  aU  toilet  preparations  (dutiable) — Imports,  by  countries. 

[Par.  48,  act  of  1913.] 


Imported  from-~ 


Austria-Hungary 

Belgium 

France 

Germany 

Italy 

Ruada 

England 

Cuba 

Japan 

Turkey 

All  other 

Total 


1909 

1910 

1911 

1012 

1913 

$2,836 

45,283 

$3,790 

$5,618 

$4,433, 

1,313 

856 

2,164 

2,059 

2,382 

1,265,975 

1,044,306 

1,353,036 

1,442,067 

1,^,320 

60,847 

73,553 
7^920 

68,450 

82,635 

74,385 

9,151 

9,090 

9,626 

9,669 

730 

3,858 

2,101 

1,672 

1,930 

66,115 

56,459 

82,199 

74,543 

62,476 

.   1,575 

2,038 

832 

1,432 

1,479 

14,065 

16,967 

18,539 

20,649 

24,497 

377 

497 

696 

1,068 

836 

2,629 

4,055 

3,740 

4,723 

5,189 

1,425,613 

1,214,792 

1,534,537 

1,645,992 

1,873,585 

1914 


$13,240 

4,729 

1,856,624 

190,626 

14,236 

2,612 

80,638 

1,845 

22,776 

882 

120,919 


2>  300,027 


Imported  from— 


Austria-Hungary 

Belgium 

France* 

Germany 

Italy 

Netherlands 

Russia 

Spain 

Sweden , 

Switzerland 

England 

Cuba 

Japan 

Turkey 

All  other 

Total 


1915 


$1,244 

186 

1,962,701 

187,610 

16,176 

36,568 

1,183 

2,238 

366 

131,170 

57,550 

1,137 

26,709 

878 

48,548 


2,473,144 


1916 


«i41 


2,617,777 
20,011 
20,793 
80,334 


6,466 

6,226 

184,806 

90,613 

1,862 

34,794 

48 

42,136 


3,105,906 


1917 


$3,357,235 


10,219 
23,976 


9,461 

15,499 

144,884 

199,689 

3,820 

34,950 


7,077 


3,806,699 


1918 


$3,117,036 


14,831 
23,432 


4,725 

1,263 

201,230 

73,426 
8,674 

47,849 


5,229 


3,497,695 


19181 


$2,885,265 


9,222 
9,134 


3,032 


146,149 
75,560 
10,437 
37,157 


3,703 


3,179,749 


19191 


$802 


4,536,595 

1,703 

6,759 

16,449 


4,401 


238,269 

79,830 

4,496 

74,078 


9,659 


4,972,541 


1  Calendar  years. 

>  From  France,  80  per  cent  in  1915;  85  per  cent  in  1916;  88  per  cent  in  1917;  90  per  cent  in  1918. 


V- 
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Perfwfjfieryy  cosmeticSy  and  all  toilet  preparations  ^  {free) — Imports,  by  countries. 


Imported  from— 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

PhillDDlne  Islands 

$550 

* 

$46 

$4,622 

$197 

$398 

$4,407 

$15,200 

>  Included  in  "all  others''  In  1910. 


Perfumery  J  including  cologne  and  other  toilet  waters,  articles  of  perfumery,  whether  in 
sachets  or  otherwise,  and  all  preparations  used  as  applications  to  the  hair,  mouth,  teeth, 
or  skin,  suc^  as  cosmetics,  dentifrices,  including  tootn  soaps,  pastes,  including  theatrical 
greases,  paints,  and  pastes,  pomades,  powders,  and  other  toilet  preparations  {not  con- 
taining alcohol) — Imports  for  consumption — Revenue, 


Fiscal  year. 


1908.. 
1909.. 

1910.. 

1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919  1. 


Rate  of  duty. 


{ 


50  per  cent. 
do 

.do 

60  per  cent. 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


Quantity. 


Value. 


$604,258 

706,289 

54,216 

539,603 

798,586 

872,478 

1,025,200 

1,084,174 

989,323 

1,269,865 

1,688,256 

1,490,324 

1,833,793 


Duty 
collected. 


$302, 
353, 
27, 
323, 
479, 
523, 
615, 
650, 
693, 
761, 

1,012, 
894, 

1,100, 


129 
144 
108 
761 
151 
486 
120 
504 
593 
919 
953 
194 
276 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


50 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


>  In  1919  there  were  included  815,130  pounds  of  perfumes,  toilet  waters,  etc.,  vBlued  at  $1,547,995,  and 
613,070  pounds  of  cosmetic  preparations  valued  at  $285,798. 

Perfumery,  including  cologne  and  other  toilet  waters,  etc.  {not  containing  alcohol) — Imports 

for  consumption — Revenue. 

FROM  PHILIPPINE  ISLANDS.    (Acts  of  Aug.  5, 1909,  and  Oct.  3, 1913.) 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 
^  unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

Free 

Pounds. 

$125 

650 

45 

197 

47 

12,400 

7,178 

Per  cent. 

1911 

do 

1912 

do 

1914 

do 

1916 

•  • . .  .do.  .....•■••.• 

1917 

do 

1918 

do 

1919 

.....do.  .......... 

FROM  CUBA.    (Reciprocity  treaty,  Dec.  27, 1903.) 


1908. 

1909. 

1910. 

1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


I 


50  per  cent  less  20 

per  cent. 

....do * 

•do 

60  per  cent  less  20 

p^oent. 

..do 


.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


3,009 


$1,302 

1,315 

142 

1,618 

537 
1,251 
1,168 
1,333 
1,032 
1,702 
2,283 
5,205 
2,636 


$521 

526 

57 

776 

257 

600 

560 

640 

495 

816 

1,095 

2,498 

1,265 


40.00 

40.00 
40.00 
48.00 

48.00 
48.00 
48.00 
48.00 
48.00 
48.00 
48.00 
48.00 
48.00 
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Perjumeriff  including  cologne  and  other  toilet  tvaterSf  articles  of  perjuinery,  whether  in 
sachets  or  otherwise^  and  all  premxrations  iised  as  applications  to  the  hair,  mouUif  teeth , 
or  sHn,  such  as  cosmetics^  der\Hjrices,  including  tooth  sfxips,  pastes^  including  theatrical 
greases,  paints  and  pastes,  jKrinadeSj  powders,  and  other  toilet  preparations  (containing 
alcohoiy-Imports  Jor  consumption — Reoemie. 


Fiscal  year. 


1908. 

1909. 

1910. 

1911. 
1912. 
1913. 

1914. 


1915.. 
1916.. 
1917.. 
1918.. 
1919^. 


Rate  of  duty. 


I 


I 


60  cents  per  pound 

plus  45  per  cent. 

do 

.do 

00  cents  per  iMjund 

plus  50  per  cent. 

..do 

..do 

..do 

..do 

40  cents  per  pound 

plus  flO  per  cent. 

..do 


.do, 
.do. 
.do. 
.do. 


Quantity. 


Pounds, 
175,442 

244,183 

16,146 

192,624 

245,532 
271,838 
285,553 
73,257 
226,763 

240,036 
281,001 
358,160 
265,678 
237,845 


Value. 


$484,498 

004,270 

38,247 

544,263 

709,632 
738,549 
818,942 
198,974 
572,367 

680,514 

828,591 

1,084,283 

1,011,650 

924,294 


Duty 
collected. 


$323,289 

458,932 

26,899 

387,647 

602,135 
532,377 
580,803 
143,441 
434,125 

519,722 
609,555 
793,833 
713,266 
649,714 


Value  per 

unit  of 
quantity. 


t2.76 

2.84 
2.37 
2.83 

2.89 
2.72 
2.87 
2.72 
2.53 

2.87 
2.94 
3.02 
3.80 
3.88 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
66.73 

66.10 
70.33 
71.22 

70.76 
72.08 
70.92 
72.09 
75.85 

73.92 
73.57 
73.21 
70.50 
70.25 


^  In  1919  included  218,991  pounds  of  perfumes,  cologne  waters,  etc.,  valued  at  1908,641  and  18,854  pounds 
of  cosmetic  prei>arations  valued  at  915,653. 


Ferjumery,  including  cologne  and  other  toilet  waters,  etc.  (contairiing  alcohol) — Imports 

Jor  consumption — Revenue. 

FROM  PHILIPPINE  ISLANDS.    (Acts  of  Aug.  5, 1909,  and  Oct.  3, 1918). 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1913 

Free 

Pounds. 
331 

$522 
398 

$1.58 

1915 

FROM  CUBA.    (Reciprocity  treaty,  Dec.  27, 1903.) 


1908 

60  cents  per  pound 
plus  45  per  cent 
less  20  per  cent. 

do 

52 

46 

12 

100 

7 

63 

141 

33 

1,388 

39 

386 

1,040 

2,055 

2,521 

$11 

8 

2 

18 

20 
92 

239 
9 

407 

18 

136 

1,086 

2,988 

2,995 

$29 

25 

6 

55 

11 
67 

163 
19 

640 

21 

188 

854 

2,091 

2,344 

$0.20 

.W 
.16 
.18 

2.60 

1.45 

1.70 

.27 

.29 

.46 

.35 

1.04 

1.45 

L19 

267.00 

1909 

289.03 

f....do 

324.00 

1910 

60  cents  per  pound 
plus  60  per  cent 
less  20  per  cent. 

306.67 

1911 

57.87 

1912 

do....' 

73.07 

1913 

do 

68.23 

f....do 

216.00 

1914 

40  cents  per  pound 
plus  60  per  cent 
less  20  per  cent. 

do 

157.07 

1915 

.117.33 

1916 

138.82 

1917 

do 

78.64 

1918 

do 

70.01 

1919 

do 

75.00 
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Bay  rum  or  hay  watery  whether  distilled  or  compounded — Imports  for  consumption — 

Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1908 

S1.50  per  proof 

gallon. 
do 

Proof  gallons. 
1,917 

290 
128 
532 

675 
375 
684 
483 
503 
335 
249 
46 
6 

$1,504 

279 

86 

553 

656 
396 
707 
619 
673 
341 
278 
94 
19 

12,876 

435 
192 
932 

1,182 

657 

1,198 

845 

880 

586 

435 

80 

11 

10.78 

.96 

.67 

1.04 

.97 
1.05 
1.03 
1.28 
1.34 
1.02 
1.12 
2.04 
3.17 

Per  cent. 
191.26 

1909 

156.26 

f....do 

223.26 

1910 

11.75  per  proof 

[    gallon. 

do 

16.85 

1911 

180.20 

1912 

.....tio 

166.14 

1913 

do 

169.51 

1914 

do 

136.42 

1916 

do 

130.79 

1916 

do 

171.92 

1917 

do 

156.74 

1918 

do 

85.64 

1919 

do 

65.20 

STATISTICS  FROM  CUBA.    (Reciprocity  treaty,  Dec.  27, 1903.) 


1909. 
1912. 


1918. 
1919. 


$1.60  per  proof  gal- 
lon less  20  per 
cent. 

$1.75  per  proof  gal- 
lon less  20  per 
cent. 

do 

do 


1 
3 
1 


$1 


$1 


$1.00 


.66 


2.00 


120.00 

210.00 

70.00 


STATISTICS  FROM  VIRGIN  ISLANDS.    (Act  of  Mar.  8, 1917.) 

1918 

Free 

504 
1,377 

$700 
2,697 

$1.18 
L96 

1919 

do 

floral  or  flower  waters  containing  no  alcohol^  n.  s.  p.  f. — Imports  for  consumption — 

Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


20  per  cent. 

do 

do 

do...... 

do 

do 

do 

do 

do 

do 

do 

do 


Quantity. 


Value. 

Duty 
collected. 

$18,851 

$3,770 

21,736 

4,347 

30,018 

6,003 

26,737 

5,347 

37,187 

7,437 

31,710 

6,342 

50,297 

10,059 

22,216 

4,443 

34,461 

6,892 

29,279 

5,855 

52,208 

10,441 

284,648 

66,929 

Value  per 

unit  of 

quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
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PerfumerieB^  cosmetics,  and  all  toilet  preparations — Domutic  exports, 

[Par.  48,  act  0/1913.) 


Exported  to— 


France 

Oermany 

Gibraltar 

England 

Canada 

Mexico 

Cuba 

Brazil 

Peru 

China , 

British  India 

Hongkong 

Japan 

Australia  and  Tasmania 

Philippine  Islands 

Canary  Islands 

All  other 

Total 


1909 


$14,958 
11.336 
11,077 
90,835 

119,547 
19,788 
18,900 
19,521 
33,910 
15,234 
26,701 
19,940 
10,959 
62,342 
24,568 
5,050 

179,587 


1910 


683,253 


S20,972 

6,093 

8,216 

125,450 

172,608 

25,510 

24,372 

21,616 

49,435 

18,864 

8,153 

15,396 

10,698 

34,046 

50,643 

7,276 

225,112 


1911 


1912 


824,460 


142,412 

9,460 

10,637 

174, 736 

203,648 
22,496 
31,624 
18,887 
48,369 
29,292 
9,373 
22,053 
30,780 
31, 774 
40,896 
12,251 

270,671 


1,009,359 


S31,126 
5,031 
9,075 

247,874 

281,474 
26,482 
43,560 
17,779 
51,715 
17,500 
23,128 
28,080 
6,348 
37,264 
63,213 
12,785 

295,196 


1,147,630 


1913 


142,273 
13, 410 
11,214 

283,963 

312,401 
38,035 
42,464 
21,392 
46,231 
26,368 
41,592 
22,944 
23,071 
71,416 
52,160 
17,716 

375,332 


1,441,982 


1914 


$37,078 
13,515 
10,794 

340,845 

343,402 
22,030 
41,983 
15,818 
44,791 
22,648 
22,715 
22,041 
16,505 
96,499 

107,924 
16,063 

446,221 


1,620,872 


Exported  to— 


Denmark 

France 

Germany 

Gibraltar 

Spain 

England 

Canada 

Mexico 

Cuba 

Brazil 

Peru 

China 

British  India 

Hongkong 

Japan 

Australia 

Philippine  Islands. 

South  Africa 

Another 


Total. 


1915 


$10,287 

25,304 

1,746 

11,129 

6,601 

465,319 

291,597 

10,864 

64,940 

20,224 

22,170 

30, 816 

22,907 

22,262 

5,409 

149,440 

149,216 

60,937 

343,891 


1916 


$27,183 
67,368 


1,715,059 


8,299 

26,119 

870,391 

377,707 

28,523 

154,053 

75,289 

59.276 

42,086 

65,179 

36,773 

21,005 

193,038 

106,578 

108,973 

635,223 


1917 


$31,876 
34,741 


2,903,063 


6,764 

28,502 

719,977 

497, 124 

110,117 

172,902 

133,350 

108,710 

73,535 

108,953 

17,832 

23,961 

285,622 

173,405 

132,290 

958,959 


1918 


$3,961 
97,121 


3,618.620 


5,621 
22,204 
134,548 
431,494 
145,912 
295,141 
216,411 
138,345 
110,752 
379,418 
42,005 
38,659 
460,507 
243,608 
232,365 
967,384 


19181 


$18,921 
12,882 


3,965,465 


96 
32,777 
93,144 
317,461 
143,890 
350,140 
205,172 
157,240 
143,716 
376,338 
44,119 
60,847 
315.442 
282,178 
221,042 
1,127,265 


19191^ 


3,902,670 


$168,830 

14,299 

354 

12,684 

76,474 

9n,150 

535,458 

224,448 

519,016 

305,985 

157, 789 

410,625 

251,516 

121,492 

191,898 

536,702 

535,284 

299,639 

1,990,779 


7,324,422 


1  Calendar  years. 


Ferfwrnery,  cosmetics,  and  other  toilet  preparations — Rates  of  duty. 


Act  of— 


1883 


1890 


1894 


100 


8 


61 


Tariff  classification  or  description. 


Proprietary  preparations,  to  wit:  All  cosmetics,  *  *  *  pastes, 
drops,  waters,  essences,  *  *  *  or  preparations  or  compositions 
recommended  to  the  public  as  proprietary  articles,  or  prepared 
according  to  some  private  forraiila,  *  *  *  including  all  toilet 
preparations  whatever^  used  as  applications  to  the  hair,  mouth, 
teetli.  or  skin,  not  specially  enumerated  or  provided  for  in  this  act. 

Alccrtiolic  perfumery,  including  Cologne  water 


Rates  of  duty, 
specific  and 
ad  valorem. 


Preparations  used  as  applications  to  the  hair,  mouth,  teeth,  or  skin, 
such  as  cosmetics,  dentifirices,  pastes,  pomades,  powders,  and 
tonics,  including  all  known  as  toilet  preparations,  not  specially 
provided  for  in  this  act. 

Alcoholic  perfumery,  including  Cologne  water  and  other  toilet  waters. 

Preparations  used  as  applications  to  the  hair,  mouth,  teeth,  or  skin. 

such  as  cosmetics,  dentifrices,  jjastes,  pomades,  powders,  and  all 

toilet  preparations,  and  articles  of  perfumery,  not  specially  provided 

for  in  this  act. 
Alcoholic  perfumery,  including  Cologne  water  and  other  toilet  waters, 

*   *   *    ,  not  specially  provided  for  in  this  act. 


50  per  cent  ad  va- 
lorem. 


$2  per  gallon  and 
50  per  cent  ad 
valorem. 

50  per  cent  ad 
valorem. 


$2  per  gallon  and 
50  per  cent  ad 
valorem. 

40  per  cent  ad 
valorem. 


$2  per  gallon  and 
50  per  cent  ad 
valorem. 
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Perfumery^  cosmetics^  and  other  toilet  preparations — Rates  of  duty — Continued. 


Act  of- 


1897 


1909 


Par. 


70 


67 


1913 


48 


Tariff  classification  or  description. 


Preparations  used  as  applications  to  the  hair,  mouth,  teeth,  or  skin, 
such  as  cosmetics,  dentifrices,  pastes,  pomades,  powders,  and 
ot  tier  toilet  articles,  and  articles  of  perfimiery,  whether  in  sachets  or 
otherwise,  not  containing  alcohol  or  in  the  manufacture  of  which 
which  alcohol  is  not  used,  and  not  specially  provided  for  in  this  act. 

All  alcoholic  perfumery,  including  Cologne  water  and  other  toilet 
waters  and  toilet  preparations  of  all  Vinds,  containing  alcohol  or  in 
the  manufacture  of  w^hich  alcohol  is  used  *  *  *  ,  not  specially 
provided  for  in  this  act. 

Perfumery,  including  Cologne  and  other  toilet  waters,  articles  of 
perfumery,  whether  in  sachets  or  otberwiFe,  and  all  preparations 
used  as  applications  to  the  hair,  mouth,  teeth,  or  skin,  such  as  cos- 
metics, dentifrices,  including  tooth  soaps,  pastes,  including  the- 
atrical grease  paints  andpastes,  pomades,  powders,  and  other  toilet 
articles,  all  the  foregoing:  if  containing  alcohol,  or  in  tbe  manufac- 
ture or  preparation  of  which  alcohol  is  used. 

If  not  containing  alcohol,  or  in  the  manufacture  or  preparation  of 
which  alcohol  is  not  used. 

Perfumery,  including  Cologne  and  other  toilet  waters,  articles  of  per- 
fumery, whether  in  sachets  or  otherwise,  and  all  preparations  used 
as  aomications  to  the  hair,  mouth,  teeth,  or  skin,  such  as  cosmetics, 
dentifrices,  including  tooth  soaps,  pastes,  including  theatrical 
grease  paints,  and  pastes,  promades^  powders,  and  other  toilet 
prenarations  all  the  foregoing,  if  contaming  alcohol. 

If  not  containing  alcohol 


Rates  of  duty, 

specific  and  ad 

valorem. 


50    ner    cent    ad 
valorem. 


60  cents  per  pound 
and  45  per  cent 
ad  valorem. 

60  cents  per  pound 
and  50  per  cent 
ad  valorem. 


60    per    cent    ad 

valorem. 
^0  cents  per  pound 

and  60  per  cent 

ad  valorem. 


eo    per    cent    ad 
valorem. 


Bay  rum  or  hay  water — Rates  of  duty. 


Aitof- 

Par. 

18S3 

315 

1890 
1894 

334 
242 

1897 
1909 
1913 

294 
305 
242 

Tariff  classification  or  description. 


Bay  rum  or  bay  water,  whethe*  distilled  or  compounded,  *  *  * 
of  first  proof,  and  in  proportion  for  any  greater  strength  than  first 
proof. 

do 

Bay  rum  or  bay  water,  whether  distilled  or  compounded,  of  first  proof, 
and  in  proportion  for  any  greater  strength  than  first  proof. 

do 

....do 

....do 


Rate  of  duty, 
specific  and 
ad  valorem. 


SI  per  gallon. 


$l..50rerra!]on. 
$1  per  gallon. 

$T.50  per  gallon. 
$1.75  per  gallon. 
Do. 


Floral  or  flower  waters — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

• 

Rate  of  duty, 
specific  and 
ad  valorem. 

1909 
1913 

67 

48 

Floral  or  flower  waters  containing  no  alcohol,  not  specially  provided 

for  in  this  section. 
do 

20  per  cent  ad  va- 
lorem. 
Do. 

MISCELLANEOUS  DATA. 

Imports  of  Perfumery  in  1914. 

The  imports  of  perfumery,  cosmetics,  and  toilet  preparations  were 

Bublished  in  detail  for  the  fiscal  year  1914  by  Dr.  E.  R.  Pickrell  in 
[iscellaneous  Series  No.  82,  Bureau  of  Foreign  and  Domestic  Com- 
merce (1919),  pages  135-138.  The  principal  articles  shown  under 
this  classification  are  as  follows : 
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Articles. 


Floral  es'^enccs,  nonalcoholic. . 
Containini;  alcohol: 

Cologne  water 

Pental  preparations 

Essences 

Extracts 

Hair  preparations- 
Dye  and  quinine 

ril  and  brilliantine 

Wash 

Lotions 

Perfumes 

Quinine  water 

Toilet  waters 

Not  containing  alcohol: 
Bath  preparations- 
Crystals 

Powders 

Salts 

Carbolic  foot  powder . . 

Toilet  washing  powder 
Dental  preparations — 

Cart  olic  tooth  powder. 

Dental  water 

Toothpaste 

Tooth  powder 

Hair  preparations — 

Brilliantine 

Bye 

Oil 

Wash 

Mascaro 

Moustache  wax 

Quinine  julep 


Value. 


S376,904 

6,105 

7,21.-5 
106, 674 
283,468 

3,024 

6,110 

164 

9,612 

137,034 

S80 

109,780 


859 

17,364 

5,547 

197 
16,831 

1,575 

257 

9,940 

5,790 

1,763 

3,734 

17,381 

324 

1,905 

379 

172 


Articles. 


Not  caDtaining  alcohol— Continued. 
Nailpreparations— 

Paste 

Polishing  paper 

Polishing  stones 

Powder 

Toilet  preparations- 
Cosmetics  

Face  cream 

Glycerin    and    glycerin    com- 
pounds   

Lip  sticks 

Lotions 

Pencils  and  crayons 

Perfumes 

Perfumed  cards,  etc 

Perfumed  stars 

Pomade 

Orange 

Powder- 
Not  specified 

Face 

Leaves 

Rice 

Sachet 

Talcum 

Rouge 

Shaving  cream 

Skin  energetic  superfine  oilve  oil 

Smelling  salts 

Toilet  articles 

Other  preparations 


Value. 


$5,4H9 

227 

1,686 

1,688 

9,358 
22,614 

138 
6,101 

892 
16, 075 
18, 72S 

335 

147 
11,240 

509 

44, 226 

389, f CI 

5,025 

146, 841 

85,572 

90,994 

59,480 

973 

106 

1,335 

422 

1,337 


ALCOHOL   REGULATIONS. 

The  internal-revenue  tax  on  alcohol  (distilled  spirits)  such  as  is 
used  in  the  manufacture  of  perfumes  is  as  foUow's: 

Sec.  600.  (Act  of  February  24, 1919  (40  Stat.,  1057).)  (a)  That  there  shall  be  levied 
and  collected  on  all  distilled  spirits  now  in  bond  or  that  ha^  e  been  or  that  may  be 
hereafter  produced  in  or  imported  into  the  United  States,  except  such  distilled 
spirits  as  are  subject  to  the  tax  provided  in  section  604,  in  lieu  of  the  internal-revenue 
taxes  now  imposed  thereon  bylaw,  a  tax  of  $2.20  (or,  if  withdrawn  for  beverage  pur- 
poses or  for  use  in  the  manufacture  or  production  of  any  article  used  or  intended  for 
use  as  a  beverage,  a  tax  of  $6.40)  en  each  proof  gallon,  or  ^dne  gallon  when  below 
proof,  and  a  proportionate  tax  at  a  like  rate  on  all  fractional  parts  of  such  proof  or  wine 
gallon,  to  be  paid  by  the  distiller  or  importer  when  withdrawn,  and  collected  under 
the  provisions  of  existing  law. 


COMPENSATORY  DUTY   ON    ALCOHOLIC   PERFLTklES. 

The  revenue  act  of  1918  also  contains  the  following  provision  for 
a  compensatory  duty  on  imported  perfumery: 

Sec.  600.  (c)  In  lieu  of  the  internal-revenue  tax  now  imposed  thereon  by  law  there 
shall  be  levied  and  collected  upon  all  perfumes  hereafter  imported  into  the  United 
States  containing  distilled  spirits,  a  tax  of  $1.10  per  wine  gallon,  and  a  proportionate 
tax  at  a  like  rate  on  all  fractional  parts  of  such  wine  gallon.  Such  tax  shall  be  collected 
by  the  collector  of  customs  and  deposited. as  internal-revenue  collections,  under  such 
rules  and  regulations  as  the  Commissioner,  with  the  approval  of  the  Secretary,  may 
prescribe. 

EXCISE   TAX   ON   SALES. 

The  excise  tax  on  sales  of  perfumes,  cosmetics,  toilet  waters,  etc., 
provided  by  the  revenue  act  of  1918  is  as  follows: 

Sec.  907.  (a)  That  on  and  after  May  1,  1919,  there  shall  be  levied,  assessed,  col- 
lected, and  paid  (in  lieu  of  the  taxes  imposed  by  subdivisions  (g)  and  (h)  of  section 
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€00  of  the  Revenue  Act  of  1917)  a  tax  of  1  cent  for  each  25  cents  or  fraction  thereof 
of  the  amount  paid  for  any  of  ihe  following  articles  when  sold  by  or  for  a  dealer  or 
his  estate  on  or  after  such  date  for  consiunption  or  use: 

(1)  Perfumes,  essences,  extracts,  toilet  waters,  cosmetics,  petroleum  jellies,  hair 
oils,  pomades,  hair  dressings,  hair*  restoratives,  hair  dyes,  tooth  and  mouth  washes, 
dentinices.  tooth  pastes,  aromatic  cachous,  toilet  powders  (other  than  soap  powders), 
or  any  similar  substance,  article,  or  preparation  by  whatsoever  name  known  or  dis- 
tinguished,  any  of  the  above  which  are  used  or  applied  or  intended  to  be  used  or 
applied  for  toilet  piirposes;  . 

DRAWBACK  ON   ALCOHOL  TAX. 

A  drawback  is  paid  on  domestic  alcohol  used  in  the  inanufacture 
of  perfumes  to  be  exported  according  to  the  following  provision  in 
the  tariff: 

Sec.  IV.  (Par.  0,  Act  of  October  3,  1913  (38  Stat.,  192).  Extract.)  That  on  the 
exportation  of  flavoring  extracts,  medicinal  or  toilet  preparations  (including  per« 
fumery)  hereafter  manufiictured  or  produced  in  the  United  States  in  part  from  dometstic 
alcohol  on  which  an  internal-revenue  tax  has  been  paid,  there  snail  be  allowed  a, 
drawback  equal  in  amount  to  the  tax  found  to  have  been  paid  on  the  alcohol  so  used: 
Provided^  Tnat  no  other  than  domestic  tax-paid  alcohol  snail  have  been  used  in  the 
manufacture  or  production  of  such  preparations.  Such  drawback  shall  bedetmnined 
and  paid  under  such  rules  and  regulations,  and  upon  the  filing  of  such  notices,  bonds^ 
bills  of  lading,  and  other  evidence  of  payment  of  tax  and  exportation,  as  the  Secretary 
^f  the  Treasury  shall  prescribe. 

35284—21— A-14* 


AMBERGRIS. 

General  Information, 
provision  in  act  o?  1913. 

**49.  Ambergris,    *    *    *    20  per  centum  ad  valorem." 

DESCRIPTION  AND   USES. 

Ambergris  is  a  decomposition  product  of  the  9perm  whale,  PJiyseter 
tf^croeepKalus  L.,  and  is  found  in  its  intestines  of  floating  on  the  sea. 
Oi^e  whale  has  been  known  to  yield  £(^  much  as  750  pounds  of  am^ 

tis,  but  this  is  many  times  the  quantity  usually  recovered.  The 
ational  Standard  Dispensatory  (see  page  159)  describes  this 
material  as  follows:  "It  comes  in  irregular  pieces,  varying  consider- 
ably in  size,  is  opaque,  of  a  gray  or  gray-brown  color,  with  lighter  and 
darKer  colored  streaks  and  spots.  Tighter  than  water,  friable  in  the 
cold,  but  softening  when  held  in  the  hand.  It  is  of  waxy  appear- 
ance, *  *  *  jias  a  peculiar  fragrance,  [and]  is  nearly  taste- 
less *  *  *."  The  two  principal  varieties  of  ambergris  on  the 
market  are  the  black  and  tne  gray.  The  former  is  worth  from  $10 
to  $15  per  ounce,  while  the  latter  is  considerably  more  expensive, 
usuallv  selling  for  more  than  $25  per  ounce. 

Ambergris  is  used  almost  exclusively  in  perfumery,  where  it  is 
regarded  as  a  valuable  fixative.  It  is  seldom  if  ever  used  in  modern 
medicine,  but  was  formerly  prescribed  in  fevers  and  nervous  diseases, 
in  which  its  action  was  believed  to  be  analagous  to  that  of  musk. 

Because  of  its  comparatively  high  price  ambergris  is  particularly 
liable  to  sophistication.  Various  synthetic  materials  of  similar  prop- 
erties have  become  available  within  recent  years,  and  the  use  of  the 
natural  product  has  declined  considerably. 

PRODUCTION   AND  TRADE. 

Ambergris  is  found  floating  on  the  sea  off  the  coasts  of  China, 
Japan,  Sumatra,  Madagascar,  and  Brazil.  In  fact,  this  material  is 
occasionally  found  throughout  the  entire  Southern  Hemisphere. 
The  supply  of  ambergris  used  in  England  is  said  to  come  almost 
entirely  from  the  Bahama  Islands.  Ambergris  is  found  usually  in 
small  fragments  and  in  lumps  of  various  shapes  and  sizes,  ranging 
in  weight  from  one-half  ounco  to  100  or  more  pounds. 

IMPORTS. 

Supplies  of  ambergris  have  always  been  irregular  and  uncertain, 
and  tor  this  reason  imports  have  shown  marked  variation  in  both 
quantity  and  value.  The  maximum  prewar  import  was  received  in 
1911  and  amounted  to  171  pounds,  valued  at  $22,518.  During  1914 
.only  2  pounds  were  received,  but  the  material  was  valued  at  $347.50 
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per  pound.  In  1917, 10  pounds  and  in  1918, 14  pounds  were  reported. 
The  import  for  the  fiscal  year  1919  was  reported  to  be  9  pounds, 
valued  at  $1,097.  The  imports  during  the  fiscal  year  1920  amounted 
to  3  pounds  valued  at  $180  per  pound. 

In  1910  and  again  in  1919  a  small  quantity  of  material  was  shown 
in  the  import  statistics  under  the  caption  ''ambergris  oil,  crude  and 
rectified.  In  1910,  44  pounds  of  this  material  had  a  reported  value 
of  $22  and  the  2  pounds  imported  in  1919  were  valued  at  $212.  Am- 
bergris oil  is  not  known  to  the  trade  or  to  science  as  such,  and  informa- 
tion as  to  the  identity  of  this  material  is  not  available  at  this  time. 

PRICES. 

From  January,  1912,  until  January,  1914,  black  ambergris  was 
•ouoted  at  $15  to  $20  per  ounce  and  the  gray  variety  at  $25  to  $27. rO. 
A  slight  decrease  in  April,  1914,  brought  the  price  of  black  ambergris 
to  $12  to  $15,  and  in  October,  1916,  this  was  changed  to  $10  to  $15, 
which  price  was  maintained  until  the  end  of  1919.  During  the  first 
three  quarters  of  1920  black  ambergris  has  been  quoted  at  $8  to  $12. 
Since  April,  1914,  the  gray  variety  has  ranged  in  price  between  $22 
to  $30  per  ounce. 

TARIFF   HISTORY. 

Ambergris  was  mentioned  specificallv  on  the  free  list  of  the  act  of 
1883,  and  a  similar  provision  occurs  in  tne  free  lists  of  the  acts  of  1890, 
1894,  1897  and  1909.  Ambergris  became  dutiable  under  the  act  of 
1913  at  20  per  cent  ad  valorem. 

TARIFF   CONSIDERATIONS. 

Ambergris  presents  no  tariff  problem  of  importance.  The  im- 
ports, which  are  small  and  variable,  are  not  competitive  with  material 
Available  from  doinestic  sources.  As  a  source  of  revenue  the  article 
is  also  unimportant;  the  maximum  revenue  was  obtained  in  1918  and 
Amounted  to  but  $728.  From  the  standpoint  of  tariff  classification, 
however,  attention  should  be  called  to  the  provision  in  paragraph  46 
of  the  act  of  1913  for  ambergris  oil.  There  is  no  material  known  to 
the  trade  by  this  name  and  from  a  consideration  of  the  import  statis- 
tics it  is  obvious  that  this  provision  might  well  be  omitted  in  future 
tariff  revisions. 

Ambergris  ^ — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1917. 
1918. 
1919. 
1920. 


Rate  of  duty. 


Free.. 
do. 


do 

do 

do 

do 

do 

20  per  cent . 

do 

do 

do 

do 


Quantity. 


Pounds. 

12 

2 

21 

171 

17 

38 

2 


10 

14 

9 

3 


Value. 


$2,652 

300 

4,001 

22, 518 

4,624 

10,964 

695 

87 

2,771 

3,643 

1,097 

540 


Duty 
collected. 


fl7 
554 

728 
219 

108 


Value  per 

unit  of 
quantity. 


1221. 00 
150.00 
190.52 
131.68 
272.00 
288.53 
347.50 


277. 10 
260. 21 
121.  89 
183.00 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


20.00 
20.00 
20.00 
20.00 
20.00 


»  Not  containing  alcohol  under  the  act  of  1913. 
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Ambergris  oif,  crude  and  rectified — Imports  for  consumption — Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

Free 

Pounds. 
44 
2 

132 
212 

$a728 
100.00 

Percent. 

1919 

20  per  cent 

142 

20.00^ 

Ambergris — Prices^  wholesale,  New  York,  spot,  in  dollars  per  ounce. 


[From  Oil,  Paint,  and  Drug  Reporter.] 
BLACK  AMBERGRIS. 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1910 

January 

S15-420 
15-  20 
15-20 
15-  20 

$15-120 
15-20 
15-  20 
15-  20 

I15-S20  S12-$15 

tl2-S15   SIO-SI.*) 

$10-$15   $10-115 
10-  15  1  10-  15 
10-  15     10-  15 
10-  16     10-  IS 

$8-<12 

April 

12-  15     12-  15     12-  15  .  10-  15 

»-  12 

Jiilv 

12-  15     12-  15 

\7r-  15     10-  15 
10-  15     10-  l.'i 

8-  12 

October 

V^  15 

12-15 

8-  12 

• 

GRAY  AMBERGRIS. 


Month. 


January 
April . . . 
July.... 
October 


1912 


125.00-127.50 
25. 00-  27.  .50 
25.00-  27.50 
25.00-  27.50 


1913 


125.00-127.50 
25.00-  27.50 
25. 00-  27. 50 
25.00-  27.50 


1914 


S25.00-S27.50 
25.00-27.50 
22. 50-  27. 50 
22.50-  27.50 


1915 


S22.50-f27.50 
22.60-  27.50 
22. 50-  27. 50 
22.50-27.50 


1916 


$22. 50-$27. 50 
22.50-  27.50 
22. 50-  27.  .50 
22.00-  28.00 


Month. 


1917 


January $22. 00-$28. 00 

April 22.00-28.00 

Jidy I    22.00-  28.00 

October I    24.00-  28.00 


1918 


$24.00-828.00 
24. 00-  28. 00 
24. 00-  28. 00 
22.00-24.00 


1919 


$28.00-^30.00 
28.00-  30.00 
28.00-30.00 
28.00-  30.00 


1929 


$27.60-$30.00 
27.50-30.00 
27.50-  30.00 
27.50-  30.00 


Ambergris — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
ad  valorem. 

1883 

498 
480 
370 
471 
489 
49 

Ambergris. . 
do 

Free. 

1890 

Do. 

1894 

do 

Do. 

1987 

do 

Do. 

1909 

do, --  --      

Do. 

1913 

Ambergris, 

*  *  *    all  the  foregoing  not  containing  alcohol  *  ♦   *  . 

20  per  cent. 

ENFLEUBAGE  GREASES  AND  FLORAL  ESSENCES. 

(Par.  49,  Act  of  1913,t20  per  cent  ad  valorem.) 


Summary. 


Enfleurage  greases  and  floral  essences  are  natural  products  obtained 
by  extracting  the  odorous  principles  or  perfumes  of  flowers  by  means 
of  a  solvent.  They  are  the  materials  from  which  practically  all  alco- 
holic perfumery  is  manufactured  and  are  not  finished  products  in  the 
sense  that  they  can  be  used  as  such  by  the  ordinary  consumer. 

*^ Enfleurage  greases^'  and  '^floral  essences"  are  not  the  usual  com- 
mercial designations  for  the  articles  imported  under  these  provisions 
of  the  tariff.  They  have,  therefore,  especially  in  the  case  of  enfleurage 
greases,  occasioned  considerable  litigation.  From  a  scientific  and 
technical  point  of  view  enfleurage  grease  refers  only  to  the  purified 
lard,  tallow,  or  vaseline,  which  has  been  saturated  with  flower  odors 
as  a  result  of  the  enfleurage  process.  In  this  process  the  flowers  are 
brought  into  contact  with  either  cold  or  heated  grease,  which  absorbs 
the  odors  of  the  flowers  much  in  the  same  way  that  butter  kept  in  a 
closed  refrigerator  absorbs  the  flavors  of  fruits  or  vegetables.  When 
the  grease  is  sufficiently  charged  with  the  delicate  floral  odors,  it 
becomes  known  on  the  market  as  a  '^ pomade.'^  These  pomades  or 
enfleurage  greases  are  imported  into  this  country  and  the  odors 
obtained  from  them  by  washing  with  alcohol. 

^'Floral  essences''  are  known  to  the  trade  as  '^ concrete  essences/' 
or  ^^  floral  concretes,"  and  are  obtained  by  treating  flowers,  such  as  the 
rose,  jasmine,  and  tuberose,  with  petroleum  ether  or  some  other 
volatile  solvent,  which  extracts  the  odors  and  after  evaporation 
leaves  a  waxy  residue  containing  all  of  the  odoriferous  constituents 
of  the  flowers.  From  these  concretes  the  odors  may  be  recovered  by 
washing  with  alcohol.  Since  the  concretes  are  free  from  fatty  matter 
they  are  even  more  important  than  the  pomades  as  a  basis  for  alco- 
holic perfumery. 

^^Absolute  essences,"  also  logically  included  in  the  classification 
**  floral  essences,"  are  obtained  by  washing  either  the  pomades  or  the 
concretes  with  alcohol  and  evaporating  off  the  solvent. 

Enfleurage  greases  and  floral  essences  are  products  of  southern 
France.  Both  the  enfleurage  and  volatile-solvent  processes  were 
developed  and  have  been  used  almost  exclusively  in  that  country 
Accurate  statistics  of  the  French  industry  have  not  been  published, 
but  it  has  been  estimated  that  before  the  war  France  produced 
annually  about  $6,000,000  worth  of  natural  perfume  raw  materials. 
The  United  States,  Great  Britain,  and  Germany  were  the  lagest 
foreign  consumers  of  these  materials.  The  maximum  imports  of 
enfleurage  greases  into  the  United  States  were  received  in  1911  and 
amounted  to  128,656  pounds,  valued  at  $232,821.  The  average 
annual  prewar  import  was  in  the  neighborhood  of  90,000  pounds. 
The  value  per  pound  has  shown  wide  variation,  ranging  from  Si. 25  in 
1914  to  $14.69  in  1919.     Imports  of  floral  essences  have  only  been 

89 


40  TARIFF   INFORMATION   SURVEYS. 

shown  as  such  in  official  statistics  since  1910.  In  1912  they  reached 
11,566  pounds,  valued  at  $205,376:  and  while  the  quantity  dropped 
to  9,440  pounds  in  19 13,  the  total  value  increased  to  $470,684.  Statis- 
tics since  1914  have  not  shown  the  quantity  of  imports,  and  for  the 
period  1915-1918  the  average  value  reported  was  about  $266,000. 
In  1919  imports  of  floral  essences  fell  to  $34,610. 

Enfleurage  grease  was  mentioned  specifically  on  the  free  list  of  the 
act  of  1894,  and  imports  were  entered  free  until  the  act  of  1913 
imposed  a  duty  of  20  per  cent  ad  valorem.  Floral  essences,  men- 
tioned for  the  first  time  in  the  act  of  1909,  also  became  dutiable  at 
20  per  cent  ad  valorem  in  the  act  of  1913. 

The  tariff  provisions  for  these  articles  present  the  following  prob- 
lems: (1)  The  need  for  a  more  precise  and  scientific  definition  of 
the  terms  ''enfleurage  greases''  and  ''floral  essences  by  whatever 
method  obtained";  (2)  the  advisability  of  restricting  these  pro- 
visions to  the  natural  uncompounded  products  and  excluding  from 
them  aU  combinations  of  floral  odors,  either  with  natural  products, 
such  as  essential  oils,  or  with  artificial  materials,  such  as  the  syn- 
thetic aromatic  chemicals;  and  (3)  the  relation  of  the  rates  of  duty 
imposed  on  (a)  essential  oils  and  similar  perfume  raw  materials  and 
on  (6)  finished  perfumes  and  cosmetics. 

General  Information. 

provision  in  the  tariff  act  of  1913. 

"49. —  *  *  *  enfleurage  greases  and  floral  essences  by  what- 
ever method  obtained;  *  *  *  all  the  foregoing  not  containing 
alcohol    *    *    *     20  per  centum  ad  valorem. '^ 

DESCRIPTION. 

Enfleurage  greases  and  floral  essences  are  natural  floral  products 
which  forrii  the  basis  for  the  manufacture  of  practically  all  alcoholic 
perfumery.  In  a  general  way  they  may  be  said  to  represent  the 
vehicle  in  which  the  flower  odors  are  transported  from  their  natural 
habitat  to  the  place  where  the  finished  perfume  is  compounded. 
They  are  not  therefore  completed  products  ready  for  use  by  the 
ordinary  consumer  but  must  be  subjected  to  further  manufacture 
by  the  skilled  perfumer.  It  should  be  pointed  out  that  enfleurage 
greases  and  floral  essences  are  not  usual  trade  designations,  definitely 
identifying  certain  particular  products,  but  are  descriptive  rather 
of  a  group  of  materials  obtained  from  flowers  by  similar  or  related 
processes. 

Enfleurage  grease  in  the  restricted  scientific  sense  refers  only  to 
the  grease  which  has  been  saturated  with  the  flower  odors  as  a  result 
of  the  enfleurage  process.  This  process  originated  and  has  been 
used  almost  exclusively  in  France.  Briefly,  it  consists  of  either 
spreading  the  fresh  blossoms  onto  a  thin  layer  of  a  pure  cold  fat, 
which  absorbs  the  floral  odors,  or  of  immersing  the  flowers  in  warm 
melted  fat  and  allowing  them  to  macerate  until  the  grease  is  fully 
charged  with  the  delicate  odors.  The  saturated  fat  obtained  from 
either  the  cold  or  warm  method  is  known  technically  as  a  " pomade '' 
(French:  pommade)  and  represents  the  true  enfleurage  grease.     The 


TARIFF  INFORMATION   SURVEYS.  43 

-courts,  however,  have  given  a  more  liberal  construction  to  the  term, 
so  that  it  includes  not  only  the  flower  odors  extracted  by  fat  through 
^nfleurage  process  but  also  the  concentrated  products  obtained  by 
extraction  with  volatile  solvents,  such  as  alcohol,  petroleum  ether, 
or  carbon  disulphide.  The  latter  products  are  known  to  the  trade 
as  ''concretes''  and  are  somewhat  more  expensive  than  the 
corresponding  pomades,  because  while  they  contain  all  of  the 
odoriferous  constituents  of  the  flowers  they  are  entirely  free  from 
fatty  material.  Although  these  concretes  appear  more  logically 
to  fall  under  the  provision  for  '*  floral  essences,  by  whatever  method 
obtained,"  they  are  nevertheless  entered  as  ^'enfleurage  greases." 
The  former  provision  appeared  for  the  first  time  in  the  act  of  1909, 
and  the  '' concretes"  had  already  been  judicially  held  to  come 
within  the  older  provision  for  ^'enfleurage  greases." 

The  term  ^'floral  essence"  is  also  used  rather  loosely  to  apply  to 
a  number  of  related  perfume  materials.  The  word  '' essence"  is 
used  in  some  countries  to  designate  the  volatile  or  essential  oils, 
but  in  the  United  States  it  has  unfortunately  been  applied  chiefly 
to  the  alcoholic  solutions  of  the  essential  oils — ^which  occasionally 
are  more  correctly  called  '^spirits."  The  origin  of  the  word  is  found 
in  the  French  language,  where  it  is  used  to  mean  the  quality  or 
qualities  on  which  an  object  depends  for  being  what  it  is.  Con- 
sequently, in  France  the  essential  oils  are  designated  as  essence, 
c  g.,  essence  de  rose  and  essence  de  lavender. 

In  England  the  term  is  commonly  used  to  designate  the  alcoholic 
solutions  of  the  constituents  that  compose  the  essential  oil.  In  Ger- 
many essence  is  apparently  restricted  to  those  essential  oils  which 
are  not  obtained  by  distillation,  but  by  expression,  such,  for  example, 
as  the  essential  oils  of  the  citrus  fruits. 

As  used  in  the  tariff  act  of  1913,  the  term  is  qualified  by  the  phrase 
^*by  whatever  method  obtained"  and  the  provision  that  it  shall  not 
contain  alcohol.  In  practical  application  it  is  therefore  limited 
chiefly  to  the  materials  known  in  the  trade  as  '^concretes"  (see  above) 
and  ''absolutes."  These  products  are  of  similar  appearance,  but  are 
prepared  by  slightly  different  methods.  While  tne  concretes  are 
obtained  by  direct  extraction  of  the  flowers,  the  absolutes  are  pre- 

Sared  by  extracting  with  alcohol  either  the  pomades  from  the  en- 
eura^e  process  or  the  concretes  from  the  volatile-solvent  process, 
and  wholly  or  partially  evaporating  off  the  solvent. 

USES. 

Enfleurage  greases  (or  pomades)  and  floral  essences  are  the  natural 
bases  for  the  manufacture  of  practically  all  alcoholic  perfumery, 
although  various  other  materials  must  necessarily  be  added  in  order 
to  render  the  odors  more  pronounced  or  more  durable.  The  alco- 
holic extracts  are  usually  obtained  from  the  pomades  by  a  thorough 
mixing  in  a  chum-like  extractor.  After  the  alcohol  has  become 
saturated  with  the  perfume  from  the  pomade  it  is  strained  in  order 
to  filter  out  fatty  particles  and  to  get  a  clear  alcoholic  extract.  This 
extract  is  then  chilled  at  a  low  temperature  in  order  to  separate  out 
the  small  quantities  of  fatty  material  held  in  solution.  The  pomade 
on  the  filter  is  returned  to  the  extractor  and  re-treated  with  alcohol, 
and  the  process  is  repeated  three  or  four  times,  or  mitil  the  perfume 
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has  been  exhausted  from  the  grease.  The  residual  fatty  material, 
known  as  '^washed  pomade,''  still  retains  sufficient  odor  to  render  it 
valuable  for  the  preparation  of  hair  pomades  or  in  toilet-soap  manu- 
facture. 

The  concrete  essences  are  washed  with  alcohol  in  a  somewhat 
similar  manner  as  the  pomades,  but  since  they  are  free  from  fatty 
substances  they  require  but  a  slight  chilling  to  remove  onl^  the  natural 
inert  waxes  of  the  flowers.  The  absolute  essences  are  entirely  soluble 
in  alcohol  and  therefore  permit  of  the  greatest  ease  in  the  manufac- 
ture of  the  alcoholic  extracts. 

PROCESSES   OF   MANUFACTURE. 

A.  Enjleurage. — The  enfleurage  process  is  used  to  recover  from 
certain  flowers  the  delicate  odors  which  would  be  destroyed  or  seri- 
ously modified  in  the  ordinary  steam  distillation  process.  As  used 
in  France,  the  process  is  generally  held  to  include  two  modifications, 
viz,  (1)  absorption  or  enfieurage  a  jroid,  and  (2)  maceration  or 
infusion  (enfleurage  a  chand) . 

(1)  Absorption  or  enfleurage. — In  this  process  a  pure  neutral 
odorless  grease  such  as  purified  lard,  tallow,  or  vaselme  is  spread 
in  thin  layers  onto  both  sides  of  a  glass  plate,  which  rests  on  a  frame, 
usually  about  20  inches  by  24  inches,  and  known  technically  as  a 
^'chassis  aux  pomades."  The  fresh  blossoms  are  thinly  sprinkled 
or  laid  one  by  one  on  the  upper  siu-f ace  of  this  tray.  Similar  chassis 
are  charged  with  fat  and  flowers  and  are  stacked  one  upon  the  other. 
Thus,  a  number  of  rectangular  chambers  are  formed,  of  which  the 
upper  and  lower  surfaces  are  coated  with  fat.  The  volatile  odoi-s 
emanating  from  the  flowers  are  absorbed  by  the  upper  surface,  while 
the  lower  surface  becomes  perfumed  by  contact.  After  a  number  of 
hours,  depending  upon  the  species  and  quantity  of  flowers  used,  the 
blossoms  are  removed  and  replaced  by  fresh  ones.  In  the  case  of 
jasmine,  the  frames  are  allowed  to  stand  for  24  hours,  for  jonquills, 
48  hours,  while  tuberoses  usually  require  3  days.  This  process  is 
repeated  for  25  to  30  days,  or  until  the  pomade  has  attained  the 
desired  strength  or  concentration.  On  tne  whole,  the  enfleurage 
process  is  long  and  tedious  and  requires  a  great  deal  of  hand  labor. 
The  final  removal  of  the  flowers  from  the  saturated  grease  is  particu- 
larly slow  and  tedious  and  often  costly  because  of  loss  of  the  valuable 
grease.  A  new  apparatus  (discussed  in  the  American  Perfumer  for 
April,  1919,  p.  41)  removes  the  bulk  of  the  flowers  by  passing  them 
through  a  brushing  device,  and  the  smaller  particles,  roots,  and  frag- 
ments are  then  plucked  off  by  a  small  suction  tube  in  such  a  maimei 
that  the  pomade  is  not  touched  by  hand.  This  apparatus  is  not  as 
yet  widely  used,  but  is  reported  to  have  been  adopted  by  one  of  t\\(^ 
more  important  French  factories. 

The  original  enfleurage  process  is  still  in  operation  on  a  considerable 
scale  in  France,  although  certain  modifications  have  been  attempted 
in  order  to  shorten  the  process  or  reduce  the  amount  of  labor  involved. 
In  the  first,  a  large  number  of  glass  plates  are  placed  horizontally  in 
inclosed  chamber  which  is  connected  by  means  of  a  tube  with  a  smaller 
chamber  filled  with  flowers.  The  purified  grease  is  placed  on  the 
plates  and  by  means  of  a  smaU  fan  a  current  of  warm  air  is  drawn 
through  the  flowers  and  over  the  fat.     The  grease  thus  absorbs  the 
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odors  without  actually  coming  into  contact  with  the  flowers.  The 
absorption  is  effected  rapidly  and  the  flowers  can  be  replaced  with 
greater  ease  than  in  the  original  process. 

The  second  modification  is  based  on  similar  principles,  except  that 
the  flowers  are  placed  on  trays  over  which  is  drawn  a  current  of 
moist  air. 

Still  another  modification,  although  not  of  a  mechanical  nature,  is 
based  on  the  substitution  of  olive  oil  for  the  pure  lard  used  in  the 
'^pomade  process.''  A  long  piece  of  cotton  cloth  is  saturated  with 
olive  oil  and  laid  upon  a  sieve  or  wire  netting.  The  flowers  are 
placed  thereon  and  left  until  fresh  ones  are  substituted.  After  the 
oil  has  become  charged  with  the  perfume,  the  cotton  cloths  are 
removed  from  the  frames  and  the  saturated  oil  is  obtained  by  expres- 
sion. These  products  are  known  in  the  trade  as  huiles  antiques.  The 
olive-oil  process,  however,  is  not  largely  used  for  isolating  the  per- 
fumes, but  is  carried  on  to  some  extent  for  the  huiles  antiques  to  be 
used  in  hair  oils. 

Pomades  appear  on  the  markets  in  several  grades  of  varying 
strength.  These  are  sometimes  designated  by  the  weight  of  flowers 
used  m  their  preparation,  but  more  often  by  arbitrary  numbers,  e.  g., 
No.  6,  No.  18,  and  No.  30,  or  No.  12,  No.  24,  and  No.  36,  based  on 
their  comparative  strength  or  concentration. 

(2)  Maceration  or  injusion. — ^This  process  is  also  used  for  flowers 
in  which  the  volatile  oils  are  decomposed  or  altered  by  the  heat  and 
water  used  in  the  distillation  process.  The  method  is  similar  to  the 
cold  enfleura^e  process  in  that  it  depends  upon  the  affinity  of 
odoriferous  substances  for  fats  and  greases,  which,  when  impregnated 
with  the  odors,  are  known  as  pomades.  The  process  differs  from 
cold  enfleurage  in  that  the  animal  or  vegetable  fats  are  used  at  a 
temperature  of  about  65°  C.  and  the  flowers  are  put  in  actual  contact 
with  the  fat:  i.  e.,  they  are  thoroughly  macerated  with  it.  The 
process  is  quite  rapid  and  the  flowers  are  pressed  from  the  grease  to 
yield  the  pomades.  When  olive  oil  is  substituted  for  the  lard  or 
mineral  grease,  huiles  antiques  similar  to  those  previously  described 
are  obtained. 

Maceration  is  used  principally  for  obtaining  the  perfume  from 
roses,  violets,  orange  flowers,  jonquils,  and  cassie  flowers. 

B.  Volatile-solvent  process. — ^The  volatile-solvent  process,  although 
somewhat  analogous  to  the  warm  enflemrage  or  maceration  process, 
can  not  accurately  be  considered  as  a  modification  of  the  enfleurage 
method.  It  represents  rather  a  new  development,  which,  because 
of  its  mechanical  advantages,  is  largely  replacing  the  enfleurage 
method  for  extracting  many  of  the  flower  odors.  This  method, 
which  has  been  described  in  a  general  way  in  the  tariff  information 
survey  for  essential  oils  (par.  46),  is  considered  in  the  present  con- 
nection, since  it  is  the  method  used  in  obtaining  the  oulk  of  the 
material  imported  into  this  country  under  the  provisions  ''enfleurage 
greases  and  floral  essences  by  whatever  method  obtained.'' 

The  principal  volatile  solvents  which  have  been  used  for  the  extrac- 
tion of  flower  odors  are  alcohol,  petroleum  ether  (benzine),  carbon 
bisulphide,  and  chloroform.  Of  these  petroleum  ether  is  by  far  the 
most  largely  used.  It  is  usually  a  very  carefully  rectified  grade  which 
does  not  possess  a  disagreeable  odor  and  evaporates  completely  at 
about  50°  C.     The  apparatus  used  for  the  extraction  differs  in  the 
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various  establishments^  but  consists  essentially  of  the  following  parts: 
(1 )  An  extractor  or  diffuser  in  which  the  flowers,  usually  spread  out 
on  trays,  are  treated  with  the  cold  volatile  solvent;  (2)  a  decanter  in 
which  the  flowers  are  separated  from  the  solvent;  (3)  a  still  in  which 
the  solvent  is  distilled  off  under  reduced  pressure  and  returned  to 
extractor  to  complete  the  cycle  of  operation.  Although  a  simple  dis- 
tillation process,  it  must  necessarily  be  very  carefully  controlled. 
(4)  A  number  of  reservoirs  for  storing  the  pure  solvent  or  that  which 
has  been  saturated  with  the  perfume  from  the  flowers. 

In  modern  plants  a  lai^e  number  of  diffusers  are  connected  in  the 
form  of  batteries  and  the  process,  which  is  a  continuous  one,  is  con- 
ducted on  a  large  scale.  The  fresh  blossoms  are  usually  employed  in 
this  process,  although  it  can  be  applied  profitably  to  flowers  previ- 
ously treated  by  the  cold  enfleurage  method. 

The  concrete  essences  are  usually  of  a  wax-like  character,  because 
of  the  fact  that  the  solvent  in  extracting  the  odoriferous  constituents 
dissolves  out  a  part  of  the  natural  flower  waxes  and  other  substances, 
which  from  the  perfumer's  viewpoint,  are  regarded  as  impurities. 
The  concretes,  however,  are  not  necessarily  solids  or  semisolids,  since 
a  few  liquid  concretes  are  occasionally  met  with.  The  concrete 
essences  are  extremely  valuable — according  to  Durvelle — a  pound  is 
often  equivalent  to  100  pounds  of  pomade. 

The  absolute  essences,  which  are  sometimes  confused  with  the  con- 
cretes, are  prepared  from  the  pomades  or  the  concretes  by  washing 
with  alcohol  and  evaporating  off  the  solvent.  In  this  way  a  con- 
siderable proportion  oi  the  waxes  and  inert  constituents  are  removed, 
and  for  this  reason  most  of  the  absolutes  are  in  a  liquid  form. 

PRODUCTION   AND   TRADE. 

The  French  industry, — Enfleurage  greases  and  floral  essences  or 
concretes  are  produced  almost  exclusively  in  southern  France 
Although  flower  cultivation  is  carried  on  to  a  limited  extent  in 
Geimany  and  Algeria,  the  bulk  of  the  world's  suppl}''  of  these  natural 
perfume  bases  originates  in  Grasse,  France,  in  Alpes-Mari times 
department.  A  considerable  number  ^  of  establishments  are  engaged 
in  the  manufacture  of  these  materials,  the  largest  of  which  have 
branches  in  Paris,  New  York,  London,  and  otner  centers  for  the 
manufacture  of  the  finished  perfumes. 

The  French  export  statistics,  unfortunately,  do  not  show  detailed 
figures  for  the  exports  of  enfleurage  greases  and  floral  concretes. 
Tne  American  consular  reports  from  the  Nice  district  appear  to  be 
the  best  available  source  of  information  in  regard  to  the  industry. 
In  a  report  dated  November  14,  1917,  Consul  W.  D.  Hunter  gives 
the  following  statement  of  conditions  in  1916: 

The  manufacture  of  the  primary  articles  of  perfumery  is  the  most  important  industry 
in  this  consular  district.  Before  the  outbreak  of  the  war  about  2,400  persons  were 
en^^aged  in  the  production  of  concretes  and  floral  essences,  enfleuraged  greases,  and 
floral  waters;  the  output  in  1913  was  estimated  at  $6,000,000. 

1  According  to  the  report  of  the  Nice  Chamber  of  Commerce  for  1914,  there  are  70  works  in  Grasse,  Cannes, 
Le  Cannet,  Golfe  Jiian,  Vallauris,  Nice,  and  Antibes  (all  in  the  Department  of  Alpes-Maritimes)  for  the 
production  of  perfumery.  Over  one-half  of  the  works  are  located  in  Grasse.  (Schimmel  &  Co.,  Semi- 
annual Report,  Oct.,  1916,  p.  86.) 
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In  1916  this  induBtry  was  handicapped'  by  poor,  crops  of  violets  and  roses,  and 
4kl though  the  yield  of  orange  blossoms,  tuberoses,  and  jasimine  was  abundant,  as  well  as 
that  of  lavender,  thyme,  aspic,  and  other  aromatic  p&nts,  the  necessary  labor  to  gather 
these  flowers  was  not  obtainable  and  laige  quantities  remained  unpicked.  The 
:sca}rcity  of  alcohol,  which  is  extensively  used  in  the  perfume  industiy  for  the  extracts 
ing  of  the  odorous  matter  from  the  enneuraged  greases  and  the  fiscal  difficulties  con-, 
n^cted  with  its  importation  were  other  hindrances.  The  scarcity  and  high  price  of 
coal  was  another  difficulty  with  which  this  industry  had  to  cope.  Nevertheless,  the 
perfume  industry  in  this  district  had  a  satisfactory  year,  owing  largely  to  the  fact 
that  the  large  plants  had  considerable  quantities  of  the  articles  manufactured  by  them 
in  stock  and  that  exports,  especially  to  South  America  and  Spain,  were  greatly  ii^" 
creased,  as  before  the  war  these  countries  bought  such  goods  from  Germany. 

The  output  of  the  various  perfumery  plants  in  1916  was  small,  but  larger  than  in 
any  year  since  the  outbreak,  of  the  war.  The  demand  for  floral  essences  of  lavender 
And  aspic,  especially  from  Great  Britain,  was  large  and  the  prices  paid  were  good. 
Neroii,  the  floral  essence  of  the  orange  blossom,  was  distilled  in  satisfactory  quantities. 
To  sum  up  the  situation  of  the  floral  industry  at  the  end  of  1916,  the  production  of 
floral  concretes  was  greater  because  these  are  produced  practically  without  fuel  and 
alcohol;  the  output  of  enfleuraged  greases  diminished,  as  fine  fats,  imported  from 
Italy  before  the  war,  were  hardly  obtainable,  and  the  use  of  alcohol  is  necessary  for 
the  extraction  of  the  odorous  matters  from  these  greases;  the  distillation  of  essences  of 
patchouli,  sandalwood,  and  rosewood,  which  are  manufactured  from  raw  material 
imported  from  India  and  other  tropical  regions,  also  diminished  owinjg  to  the  difiBcul- 
ties  of  transportation  and  high  freight  and  insurance  costs.  The  essence  Of  iris  was 
not  distilled  in  1916,  as  the  quantity  of  coal  needed  made  the  cost  of  its  production 
too  high.  The  difficulty  of  importation  of  geranium  d'Afrique,  or  Bourbon,  confinea 
its  distillation  principally  to  home-grown  plants;  the  reported  stock  of  essence  pro- 
duced was  greatly  reduced. 

The  same  official  on  December  5,  1918,  gave  the  following  addi- 
tional information,  as  a  summary  of  conditions  during  1917: 

Floral  essences,  floral  concretes,  and  other  raw  materials  of  perfumery  exported  to 
the  United  States  alone  amounted  to  $1,290,650  in  1912  and  to  $1,578,229  m  1913— 
the  last  two  years  before  the  war — and  the  1917  exports  were  valued  at  $1,024,482. 
The  exports  were  exceptionally  high  in  1913,  the  average  for  the  last  five  years  prior 
to  the  war  being  only  about  $1,137,000  annually.  The  exports  to  America,  therefore, 
for  1917  nearly  reached  the  average  of  the  prewar  exports.  Since  the  year  1913  two 
of  the  largest  perfume  factories  of  this  district  have  combined  and  moved  their  com- 
mercial office  to  Paris,  in  consequence  of  which  the  exports  to  the  United  States  of 
this  firm  do  not  figure  inr  the  exports  of  perfumery  from  the  Nice  district  after  1913. 

Inquiries  made  at  nearly  all  the  larger  perfimie  factories  at  Grasse  showed  that, 
although  a  scarcity  of  labor  was  less  keenly  felt  in  that  industry  than  in  others  (for  the 
proportion  of  men  laborers  is  at  all  times  comparatively  small),  the  work  was  carried, 
on  under  the  most  trying  circumstances.  Alcohol  and  lard  were  high  and  difficult 
to  procure;  the  prices  of  flowers  increased  (for  instance,  orange  blossoms  selling  at 
1.50  francs  (29  cents)  and  roses  selling  at  2.50  francs  (48  cents)  a  kilo  in  1916  brought 
2  and  3.50  francs  (39  and  68  cents),  respectively,  in  1917);  and  the  difficulties  of  trans- 
portation, of  procuring  export  licenses,  and  of  securing  experienced  clerical  assistance 
were  keenly  felt. 

IMPORTS. 

The  maximum  imports  of  enfleurage  grease  into  the  United  States 
were  received  in  1911  and  amounted  to  128,656  pounds,  valued  at 
$232,821.  The  average  annual  prewar  import  was  in  the  neighbor- 
hood of  90,000  pounds.  The  duty  value  per  pound,  however,  is 
reported  to  have  ranged  from  $1.25  in  1914  to  $4.02  in  1909.  Since 
1914  the  imports  of  enfleurage  grease  have  fallen  off  considerably, 
and  in  1916  amounted  to  only  5^245  pounds,  valued  at  $8,524.  The 
average  quantity  of  enfleurage  grease  received  during  the  years 
1915-19  was  19,443  pounds.  The  value  per  pound  increased  from 
$1.27  in  1917  to  $7.10  in  1918,  and  the  Utter  figure  more  than  doubled 
in  1919,  when  a  value  of  $14.69  was  reported.  Imports  of  enfleurage. 
grease  hav«  come  entirely  from  France. 
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Imports  of  floral  essences  were  first  included  as  such  in  the  statis- 
tics for  1910.  In  1910  they  amounted  to  3,210  pounds,  valued  at 
$31,845.  In  1911  the  quantity  fell  to  2,143  pounds,  while  the  value 
increased  to  $65,679— or  from^$9.92  per  pound  in  1910  to  $30.65  in 
1911.  In  1912  the  quantitv  reached  the  maximum  of  11,566  pounds, 
and  in  1913  the  value  reached  the  maximum  of  $470,684,  or  $49.86 
per  pound. 

Since  1914  the  quantitv  of  the  imports  has  not  been  shown.  The 
value  has  ranged  from  $406,136  in  1917  to  $34,610  in  1919. 

The  maximum  revenue  obtained  from  enfleurage  grease  was  re- 
ceived in  1919  and  amounted  to  $39,269.     Floral  essences  yielded  a- 
revenue  of  $81,227  in  1917,  and  in  both  1916  and  1918  exceeded 
$60,000. 

FRIGES. 

Wholesale  prices  for  enfleurage  greases  and  floral  essences  are  not 
quoted  in  the  trade  journals,  chiefly  because  the  products  of  the 
dififerent  manufacturers  varf  considerably  in  quahtv'  and  price  and 
there  are  no  standard  specifications  for  these  articles.  In  general,, 
however,  these  articles  range  in  price  from  $50  to  $100  per  pound, 
although  during  1920  prices  as  high  as  $500  to  $750  have  been  quotea 
for  many  of  the  flower  essences.  The  floral  concretes,  as  previously 
noted,  are  more  valuable  than  the  pomades,  since  they  represent 
a  much  greater  equivalent  in  flowers. 

The  duty  value  of  the  enfleurage  grease  imported  for  consumption 
in  the  United  States  was  $1.25  per  pound  in  1914,  as  compared  with 
$46.37  per  pound  for  floral  essences.     In  1919  imports  of  enfleurage- 
grease  had  a  declared  value  of  $14.69,  but  comparable  data  are  not 
available  for  the  imports  of  floral  essences. 

TARIFF  HISTORY. 

Enfleurage  grease  was  mentioned  specifically  on  the  free  list  of  the 
tariff  act  of  1894,  and  imports  were  entered  free  of  duty  until  the 
act  of  1913  imposed  a  duty  of  20  per  cent  ad  valorem.  Floral  es- 
sences were  not  enumerated  as  such  in  the  tariff  until  1909,  when  the 
free  list  of  the  act  of  that  year  contained  a  provision  for  * 'liquid  and 
solid  primal  flower  essences  not  compounded.''  In  the  act  of  1913 
floral  essences  became  dutiable  at  20  per  cent  ad  valorem  and  the 
provision  was  changed  to  read:  ' 'floral  essences  by  whatever  method 
obtained    *    *    *;  all  the  foregoing  not  containing  alcohol.'' 

TARIFF  CONSJPERATIONS. 

The  provision  for  enfleurage  grease  has  been  the  subject  of  much, 
litigation  and  in  the  ''Notes  on  Tariff  Revision"  (p.  757),  prepared 
for  the  use  of  the  Ways  and  Means  Committee  in  1909,  it  was  strongly 
urged  that  if  the  provision  be  continued  it  should  embody  a  more 
precise  definition  lor  the  article.  The  language  proposed  for  that 
provision  was  as  follows: 

Enfleurage  grease,  which  term  shall  include  only  an  odor  of  a  flower  extracted  by 
means  of  a  solvent,  but  not  combinations  of  such  odors  nor  of  a  floral  odor  with  essen- 
tial oil,  nor  of  essential  oils. 
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Instead  of  accepting  this  proposal,  however,  Congress  expanded 
the  provision  so  that  it  might  include  all  natural  flower  odors.  Tlie 
provision  in  the  act  of  1909  reads:  ^^enfleurage  grease,  liquid  and 
solid  primal  flower  essences  not  compounded.'' 

In  the  act  of  1913  these  articles  were  placed  on  the  dutiable  list 
and  given  the  same  rate  of  duty  as  provided  for  the  essential  oils. 
This  appears  to  be  a  logical  procedure  in  carrying  out  the  evident 
intention  of  Congress  to  impose  duties  on  the  raw  materials  for  per- 
fumery and  cosmetics.  The  enfleurage  greases  and  floral  essences 
are  of  somewhat  greater  value  than  most  of  the  essential  oils,  but 
they  have  similar  use  in  perfume  manufacture. 

The  qualifying  words  '^primal*'  and  ''not  compounded*'  included 
in  the  act  of  1909  were  for  the  purpose  of  excluding  mixtures  and 
compounded  "preparations,  such  as  the  ''artificial  essential  oils''  and 
materials  consisting  of  a  natural  floral  base  to  which  various  aro- 
matic chemicals  and  other  substances  have  been  added  (see  T.  D. 
32504).  Preparations  of  this  type  were  not  specifically  provided 
for  in  the  act  of  1909,  but  under  the  act  of  1913  would  presumably 
be  included  in  the  provision  for  "all  natural  or  synthetic  odoriferous 
or  aromatic  substances,  preparations,  and  mixtures  used  in  the 
manufacture  of,  but  not  marketable  as,  perfumes  or  cosmetics." 
They  are  generally  more  highly  manufactured  products  than  are  the 
pomades  and  concretes,  and  are  often  made  up  of  a  number  of  in- 
gredients carefully  compounded  to  simulate  a  flower  odor  which 
can  not  be  extracted  from  the  natural  flower.  Finished  perfumes 
may  be  made  from  many  of  these  mixtures  merely  by  the  addition 
of  alcohol. 

In  any  future  tariff  revision,  consideration  should  be  given  to  the 
advisability  of  more  scientific  treatment  for  both  enfleurage  greases 
and  floral  essences.  The  following  tentative  suggestion  is  offered  as 
a  possible  improvement  of  the  present  provision: 

Materials  used  in  the  manufacture  of,  but  not  marketable  as,  perfumes  or  cos- 
metics, and  not  containing  alcohol: 

(a)  Animal  products:    Ambergris;  musk,  grained  or  in  pods;  and  civet. 

(6)  Floral  products,  primal  and  not  compounded:  Flower  pomades  or  en- 
fleurage greases,  floral  essences  and  concretes,  by  whatever  method  obtained. 

Enfleurage  grease  ^ — Imports  for  consumption — Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1008 

Free 

Pounds. 
95,020 
91,562 
64, 909 
128,656 
72, 1^^5 
92,446 
21,853 
18,785 
28,407 
5,245 
26,588 
23,620 
13,357 

$266,692 

368,469 

143, 773 

232,821 

110,824 

124, 195 

27,866 

23,551 

31,578 

8,524 

a3,760 

167,861 

196,345 

$2.81 
4.02 
2.21 
1.81 
1.51 
1.34 
1.28 
1.25 
1.11 
1.62 
1.27 
7.10 

14.69 

Per  cent. 

190) 

do 

1^)10 

do 

1911 

do 

ic>12 

do 

1913 

do 

/ — do 

\20  per  cent 

do 

1914 

$4,710 

6,315 

1,704 

6,752 

33,572 

39,269 

rw\ 

1915 

20 
20 

1916 

do 

20 

1917 

do 

20 

1918 

do 

20 

1919 

do 

20 

Not  containing  alcohol  tmder  the  act  of  1913. 
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Floral  essences f  liquid  and  solid ^  primal  not  compounded — Imports  for  consumption — 

Revenue, 


[Act  of  19P9.1 


Fiscal  year. 


1910. 
mil. 
1912. 
1913. 
1914. 


Rate  of  duty. 


Free . . 

do, 

do. 

do. 

do. 


Quantity. 


Pounds. 
3,210 
2,143 
11,566 
9,440 
6,229 


I 


$31.R45 
65,679 
205,376 
470, 684 
28S,  824 


'  Value  ner  i  Actual  and. 
^"ty      I     tmitof     '  computed 
collected.  I  qXliVy.  1^^^,^!^™ 


$9.92 
30.65 
17.76 
49.86 
46.37 


!  Per  cent. 


Floral  essences  ^ — Imports/or  consumption — Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

1 
1 

1 

1 

Value  per 

unit  of. 

quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1914 

20  per  cent 

$87,086  .        $17,417 
145,973  ,          29,1C4 
265,956            53,101 
405,136            81.227 
250,531  ,          50,106 
34,610  I           6,922 

Per  cent. 
20 

1915 

do 

20 

1916 

do 

20 

1917 

do 

20 

1918 

do 

20 

1919 

do 

20 

»  Containing  no  alcohol  under  the  act  of  1913. 
Enfleurage  grease  and  floral  essences — Rates  of  duty. 


Act  of- 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
ad  valorem. 

1894 

568 
626 
639 
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*    *    *    Enfleuraee  grease    *    *    * 

Free. 

1897 

*    *    *    Enfleurage  grease    *    *    * 

Do. 

1909 
1913 

*  *    *    Enfleurage  grease,  liquid  and  solid  primal  flower  essences 
not  compoimded    *    *    *, 

*  *    *    Enfleurage  greases  and  floral  essences  by  whatever  method 
obtained;   *  *  *  all  the  foregoing  ^  ot  containing  alcohol    *    *   *. 

Do. 
20  per  cent. 

Court  and  Treasury  Decisions. 

There  is  conflict  in  the  decisions  upon  enfleurage  grease.  In  a 
case  under  the  act  of  1894  an  importation  described  as  ^'odorous 
pastes  containing  the  highly  concentrated  perfumes  of  various 
flowers,  suitable  for  use  only  in  the  manufacture  of  pomades  and 
perfumery''  was  declared  by  the  Board  of  General  Appraisers  to  be 
most  appropriately  designated  as  ^'enfleurage  grease.' '  The  Board 
of  General  Appraisers  relied  upon  the  definition  of  ^'enfleurage" 
given  in  the  United  States  Dispensatory,  edition  of  1894,  folio  912, 
as  being  a  term  ' '  applied  by  the  French  to  the  impregnation  of  fixed 
oils  and  fatty  matters  with  the  odors  of  certain  sweet-scented  plants." 
The  proper  classification  was  held  to  be  as  "enfleurage  oil  under 
paragraph  60  of  that  act.  (In  re  Dodge,  G.  A.  3603,  T.  D.  17412,  of 
1896.)  The  Treasury  Department  acquiesced  in  this  decision  but 
instructed  customs  officers  to  classify  future  importations  of  this 
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merchandise  as  unenumerated  manufactured  articles.     (T.  D.  17382 
of  1896.) 

The  Circuit  Court  for  the  Southern  District  of  New  York  held  that 
''odorous  pastes''  or  '^concrete  essences  of  perfumes''  classified  by 
the  collector  as  ''essential  oils"  under  the  act  of  1894  were  exempt 
from  duty  as  enfleurage  grease.  The  evidence  in  that  case  tended 
to  show  that  the  enfleurage  process  consisted  of  extracting  the  odorous 

Erinciple  or  perfume  of  flowers  not  only  by  the  use  of  animal  fats 
ut  also  by  tne  employment  of  vegetable  oils,  vaseline,  and  petroleum, 
a  variety  of  the  last  named  being  the  solvent  in  that  case ;  and  that 
there  was  no  commercial  meaning  in  the  wholesale  trade  in  the 
United  States  associated  with  the  term  '^  enfleurage  grease,"  but 
that  such  term,  according  to  its  French  meaning  and  as  understood 
by  manufacturers  and  those  dealing  in  such  products  in  the  United 
States,  covered  all  the  forms  of  fatty  or  greasv  substances  employed 
in  extracting  and  transmitting  the  perfume  of  flowers  for  use.  in  the 
manufacture  of  perfumery.  (United  States  v.  Dodge,  94  Fed.,  481, 
of  1899;  followed  in  G.  A.  4499,  T.  D.  21424,  as  to  similar  odorous 
pastes.)  The  Treasury  Department  acquiesced  in  this  decision. 
(T.  D.  21306  of  1899.) 

An  importation  invoiced  as  '^enfleuraged  pomade,  concentrated, 
not  suitable  for  toilet  use,"  classified  by  the  collector  as  an  essential 
oil  under  paragraph  3  of  the  act  of  1897  was  held  to  be  exempt  from 
duty  as  enfleurage  grease  under  paragraph  626  of  that  act.  (G.  A. 
5200,  T.  D.  23965  of  1902.) 

Concrete  essences  of  flowers,  viz,  acacia,  violet,  reseda,  lily  of  the 
A  alley,  cassia,  rose,  tuberose,  jasmine,  and  orange,  were  likewise 
held  exempt  from  duty.     (Abstract  409,  T.  D.  25023  of  1903.) 

An  importation  invoiced  as  "Concrete  Iris  de  Florence  extra'' 
was  found  not  to  be  an  enfleurage  grease  but  an  essential  oil  of  orris 
and  dutiable  accordingly  under  paragraph  3  of  the  act  of  1897. 
The  term  '^enfleurage  grease '*  was  declared  to  apply  to  the  products 
of  the  volatile  solvent  process  for  the  extraction  of  odor-bearing 
bodies  other  than  flowers.     (G.  A.  5972,  T.  D.  26181  of  1905.) 

Merchandise  invoiced  as  "pomade  lily  of  the  valley''  and  returned 
bv  the  appraiser  as  "a  combination  of  essential  oils  (muguet),"  was 
likewise  classified  under  paragraph  3  of  the' act  of  1897  (G.  A.  6024, 
T.  D.  26310  of  1905),  but  the  board's  decision  was  reversed,  without 
opinion,  by  the  Circuit  Court  for  the  Southern  District  of  New  York 
on  the  authority  of  the  Dodge  case,  supra.  (Lueders  v.  United 
States,  143  Fed.,  918;  T.  D.  26882,  of  1905.) 

The  decision  in  the  Lueders  Case  was  followed  by  the  board  as  to 
merchandise  described  as  '^Florescence  Valley  Lily"  and  '^Valley 
Lily  Enfleurage  Pomade."  (G.  A.  6219,  T  D.  26886;  T.  D.  26930, 
of  1905.)  The  record  showed  that  the  essential  oils  were  introduced 
after  the  completion  of  what  is  known  as  the  enfleurage  process  (i.  e., 
the  abstraction  of  the  odors  from  the  flowers),  but  the  board's 
decision  was  reversed  by  the  Circuit  Court  for  the  Southern  District 
of  New  York  without  opinion,  as  to  the  "Florescence  Valley  Lily." 
(United  States  v.  Ungerer,  T.  D.  28210  of  1907.) 

In  another  Lenders  case  "pomade  lily  of  the  valley"  was  held 
exempt  from  duty  as  enfleurage  grease.  (G.  A.  6483,  T.  D.  27727 
of  1906.) 
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An  importation  invoiced  as  '*  pomade  not  soluble  muguet/'  and 
reported  by  the  appraiser  in  substance  to  be  the  result  of  a  combi- 
nation of  floral  odors  containing  a  waxy  substance  carrying  the  odor 
of  ^'muguet  lily  of  the  valley''  was  held  properly  classified  hj  the 
collector  as  an  essential  oil.  (G.  A.  6798,  T.  I).  29237.)  The  board 
declared  that  the  product  was  similar  to  the  '* florescence  valley  lily'' 
only  in  that  it  was  a  combination  of  floral  odors  and  of  about  equal 
value  and  that  it  differed  in  containing  waxy  substances.  The  board 
further  said: 

The  term  "enfleurage  grease"  has  been  liberally  construed  by  the  courts,  so  that 
now  unquestionably  floral  odors,  whether  extracted  through  the  medium  of  fat  or  the 
volatile  solvent  process,  are  recognized  as  being  such  grease  and  entitled  to  free  entry; 
but  there  is  apparent  conflict  as  to  whether  combinations  of  odors  ihus  extracted 
should  be  so  classified. 

We  are  decidedly  of  the  opinion  that  where  such  odors  have  been  separately 
extracted  and  compounded  before  importation,  particularly  where  other  suDstances 
are  added  which  tend  to  give  the  combined  article  a  new  and  different  character, 
such  a  combination  is  no  longer  enfleurage  grease  within  the  meaning  of  the  term  as 
used  in  paragraph  626,  and  is  not  therefore  entitled  to  free  entr>'. 

In  the  last  case  under  the  act  of  1897,  the  merchandise  was  invoiced 
as  ^'Concrete  Muguet  de  Mai.''  The  board  based  the  affirmance  of 
the  collector's  classification  under  paragraph  3  as  an  essential  oil 
upon  the  ground  that  the  merchandise  was  in  all  essential  particulars 
the  same  as  the  ^'florescence  valley  lily."  The  Court  of  Customs 
Appeals,  however,  reached  the  conclusion  that  the  article  was  different 
ana  was  properly  classable  as  '^enfleurage  grease."  An  ''enfleurage 
grease,"  the  court  declared,  does  not  necessarily  lose  its  character, 
although  it  is  a  mixture  of  several  greases,  bearing  odors  of  flowers, 
provided,  of  course,  the  grease  remains  a  crude  product  which  can 
only  be  used  when  imported  by  washing,  or  treatment  which  will 
get  out  of  it  the  odor  principles  of  flowers.  (Burr  v.  United  States, 
1  Ct.  Cust.  Appls.,   126,   131.) 

In  a  case  uncfer  the  act  of  1909  the  Board  of  General  Appraisers 
held  that  the  insertion  of  the  words  'liquid  and  solid  primal  flower 
essences  not  compounded"  after  the  words  ''enfleurage  grease"  in 
paragraph  639  was  for  the  express  purpose  of  excluding  from  that 
that  paragraph  any  combination  of  floral  odors  whether  natural, 
synthetic,  sohd  or  liquid.  'This  restricted  paragraph  639  to  enfleurage 
grease  derived  from  a  single  flower  and  containing  only  the  odor  of 
that  particular  flower.  The  importation  was  held  properly  classified 
as  an  essential  oil  under  paragraph  3.  (G.  A.  7361,  T.  D.  32504  of 
1912.) 


FLAVORING  EXTRACTS. 

(Paragraphs  16  and  49,  Act  of  1913.) 


SUMMAEY. 


Flavoring  extracts  have  been  defined  by  the  United  States  Depart- 
ment of  Agriculture  as  alcohoUc  solutions  of  the  flavoring  and  odorous 
principles  of  plants.  They  are  obtained  by  extracting  the  fruits, 
seeds,  leaves,  and  roots  with  alcohol  or  by  dissolving  essential  oils  in 
strong  alcohol.  A  second  class  of  extracts  consists  of  solutions  of 
different  synthetic  aromatic  chemicals  which  possess  odors  and 
flavors  similar  to  the  natural  products.  The  Department  of  Agricul- 
ture requires  that  these  extracts  be  labeled  as  *^ imitations"  or 
"substitutes."  These  svnthetic  chemicals  may  be  coal-tar  products, 
such  as  coumarin,  the  flavoring  principle  of  tonka  beans,  or  methyl 
salicylate,  the  artificial  oil  of  bitter  almonds.  Other  products, 
especially  the  so-called  "fruit  ethers  and  essences,"  are  made  from 
fusel  oil  and  other  higher  alcohols.  The  United  States  is  one  of  the 
largest  producers,  if  not  the  largest,  of  flavoring  extracts.  The 
Census  of  Manufactures  in  1914  reported  an  output  valued  at 
$11,380,423.  In  addition,  there  were  considerable  quantities  of 
flavoring  materials  made  for  use  in  liquors  and  soft  drinks.  The 
output  of  vanillin,  the  basis  for  imitation  vanilla  extracts,  amounted 
in  1914  to  120,619  pounds,  valued  at  $525,219.  Domestic  production 
of  coal-tar  flavors  during  1917-1919  has  averaged  about  600,000 
povmds,  worth  in  the  neighborhood  of  $2,000,000. 

Domestic  exports  of  flavoring  extracts  and  fruit  juices  have 
increased  in  value  from  about  $100,000  in  1914,  to  $1,350,000  in  1919. 
Our  principal  customers  for  these  materials  have  been  England, 
Canada,  and  the  Latin-American  countries.  The  imports  of  flavoring 
extracts  have  averaged  less  than  1  per  cent  of  the  exports.  Non- 
alcoholic flavoring  extracts  have  been  received  in  the  largest  quantity, 
and  in  1919  the  imports  amounted  to  3,428  pounds,  valued  at  811,290. 
The  value  of  the  imports  of  all  of  the  alcoholic  flavoring  extracts 
totaled  only  about  $4,000  for  the  six-year  period  1914-1919. 

Flavoring  extracts  were  mentioned  specifically  in  the  tariff  for 
the  first  time  in  the  act  of  1913.  Compound  (speciiSc  and  ad  valorem) 
duties  were  provided  for  alcoholic  extracts,  depending  upon  their 
alcoholic  content.  For  those  containing  20  per  cent  or  less  of  alcohol 
the  rate  is  10  cents  plus  20  per  cent  ad  valorem;  for  those  containing 
more  than  20  per  cent  and  not  more  than  50  per  cent,  20  cents  per 
pound  plus  20  per  cent  ad  valorem,  and  for  tnose  containing  more 
than  50  per  cent  of  alcohol,  40  cents  per  pound  plus  20  per  cent 
ad  valorem.  Nonalcoholic  flavoring  extracts  are  dutiable  at  20  per 
cent  ad  valorem  under  paragraph  49  of  the  act  of  1913.  The  act  of 
1916  provides  a  duty  of  30  percent  ad  valorem  on  flavors  of  coal-tar 
origin. 

fii  connection  with  the  tariff  classification  for  flavoring  extracts, 
attention  is  called  to  the  apparent  conflict  between  paragraph  49 
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and  the  Department  of  Agriculture's  regulation  that  in  interstate 
commerce  these  articles  must  contain  alcohol  in  order  to  be  legiti- 
mately entitled  to  the  term  "flavoring  extracts/'  It  is  also  pointed 
out  that  the  internal-revenue  tax  on  alcohol  used  in  the  maniuacture 
of  flavoring  extracts  was  doubled  by  the  war  revenue  act  of  1918,  and 
that  there  Was  no  corresponding  tax  imposed  on  imported  flavoring 
extracts,  as  was  provided  in  the  case  of  imported  perfiunery  and 
cosmetics. 

General  Information. 

Ad  of  1913. — Paragraph  16,  '**  *  *  flavoring  and  other  ex- 
tracts and  fruit  essences,  *  *  *  if  containing  20  per  centum  of 
alcohol  or  less,  10  cents  per  pound  and  20  per  centum  ad  valorem; 
containing  more  than  20  per  centum  and  not  more  than  50  per  centum 
of  alcohol,  20  cents  per  pound  and  20  per  centum  ad  valorem;  con- 
taining more  than  50  per  centum  of  alcohol,  40  cents  per  pound  and  20 
per  centum  ad  valorem/' 

Paragraph  49,  '^*  *  *  flavoring  extracts,  *  *  *  j^ot  con- 
taining alcohol  and  not  specially  provided  for  in  this  section,  20  per 
centum  ad  valorem.'' 

Act  of  1916,— Group  III,  section  500,  '^AU  *  *  *  flavors 
*  *  *  not  otherwise  specially  provided  for  in  this  title,  when  ob- 
tained, derived,  or  manufactured  m  whole  or  in  part  from  any  of  the 
materials  provided  for  in  Groups  I  and  II  *  *  *  30  per  centum 
ad  valorem." 

Description  and  Uses. 

The  term  '' flavoring  extract"  is  defined  by  the  Department  of  Agri- 
culture, in  connection  with  its  administration  of  the  pure  food  and 
drugs  act,  in  Circular  No.  19,  dated  June  26,  1906,  and  entitled 
'* Standards  of  Purity  for  Food  Products,"  as  follows: 

A  flavoring  extract  is  a  solution  in  ethyl  alcohol  of  proper  strength  of  the  sapid  and 
odorous  principles  derived  from  an  aromatic  plant,  or  parts  of  a  plant,  with  or  without 
its  coloring  matter,  and  conform  in  name  to  the  plant  used  in  its  preparation.  (The 
flavoring  extracts  herein  described  are  intended  solely  for  food  purposes,  and  are  not 
to  be  confounded  with  similar  preparations  describea  in  the  Pharmacopoeia  for  me- 
dicinal purposes.) 

This  regulation  mentions  alcohol  as  a  constituent  of  flavoring  ex- 
tracts. Paragraph  49  of  the  act  of  1913,  on  the  other  hand,  provides 
for  flavoring  extracts  not  containing  alcohol. 

Flavoring  extracts  are  typically  American  food  products,  although 
they  are  used  to  a  considerable  extent  in  the  other  Anglo-Saxon 
countries.  The  two  most  important  flavoring  extracts  are  vanilla 
and  lemon,  and  it  has  been  estimated  by  the  Department  of  Agri- 
culture ^  that  they  represent  more  than  95  per  cent  of  the  domestic 
consumption.  Vanilla  extract  alone  probably  constitutes  between 
80  and  90  per  cent  of  the  total. 

The  other  extracts  used  for  flavoring  food  include  the  following: 
Almond,  anise,  celery  seed,  cassia,  chocolate,  cinnamon,  clove,  ginger, 
lemon,  nutmeg,  orange,  peppermint,  rose,  savory,  spearmint,  star 
anise,  sweet  basil,  sweet  marjoram,  thyme,  tonka,  and  wintergreen. 

Kessler,  an  American  authority  on  the  manufacture  of  flavoring 

1  "The  Manufacture  of  Flavoring  Extracts,"  by  E.  M.  Chace,  Department  of  Agriculture  Year  Book 
1906,  pp.  333-342. 
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extracts,  has  proposed  the  following  classification  based  on  method 

of  manufactiire:  11  i^ 

(1)  Flavoring  extracts  obtained  by  maceration  and  percolation  of  the  beans,  seeds,  It"^ 
roots,  leaves,  and  fruit  of  plants.    Important  examples  of  this  class  are  extracts  ob- 
tained from  vanilla  beans,  tonka  beans,  ginger,  and  celery  seed. 

(2)  Flavoring  extracts  obtained  by  dissolving  essential  oils  in  alcohol.'  Examples 
of  this  class  are  the  extracts  of  essential  oils  in  alcohol  such  as  the  extracts  of  lemon, 
orange,  cinnamon,  cassia,  almond,  peppermint,  and  wintergreen. 

(3)  Flavoring  extracts  obtained  Tby  the  solution  in  alcohol  of  (a)  synthetic  flavors  of 
coal-tar  origin,  such  as  vanillin  and  coumarin;  and  (6)  aromatic  chemicals  known  aa 
''fruit  ethers  and  esters.''  Exatnples  in  class  (a)  include  imitation  vanilla  extracts 
made  from  vanillin,  imitation  tonka  extracts  containing;  synthetic  coumarin,  imita- 
iton  wintergreen  extracts  from  methyl  salicylate,  and  imitation  almond  extracts 
from  benzaldehyde.  Examples  under  (6)  include  the  fruit  essences  of  pineapple, 
quince,  pear,  and  apple. 

The  Department  of  Affriculture  requires  that  ''imitation  flavors 
must  be  labeled  in  unambiguous  language,  as  'imitation'  or  'substi- 
tute,' ■'  and  this  ruling  has  tended  to  restrict  the  sale  and  use  of  these 
products. 

In  addition  to  the  well-known  uses  of  flavoring  extracts  by  the 
housewife,  these  products  are  extensively  employed  in  the  manufac- 
ture of  ice  creams  and  ices,  confectionery  of  all  kinds,  fruit  sirups,  and 
beverages,  patent  medicines,  and  medicinal  compounds,  perfumery, 
and  cosmetics,  jellies  and  gelatin,  and  in  many  other  manufactured 
food  products. 

The  industry  was  formerly  rather  closely  allied  with  the  manufac- 
ture of  various  liquors  and  cordials,  such  as  creme  de  menth,  vermuth, 
and  large  quantities  of  flavoring  extracts  are  still  used  abroad  for  this 
purpose. 

METHODS    OF   PRODUCTION.  u  i^ 

l«< 

Vanilla  extract, — There  are  a  number  of  different  kinds  and  qualities  ?  ** 

of  vanilla  beans,  and  these  are  discussed  in  considerably  more  detail  !^i; 

in  the  Tariff  Information  Survey  for  paragraph  70  of  the  act  of  1913.  '  i' 

The  vanilla  bean  contains  on  an  average  from  about  1.7  to  2.75  per  rll 

cent  of  vanillin.     In  addition  to  this  important  constituent  there  are  ;|l; 

smaller  quantities  of  resins  and  gums,  which  also  contribute  to  the  i?: 

fragrance  and  value  of  the  vanilla  extract.     Vanillin  is  prepared  syn-  i'S; 

thetically  from  eugenol,  a  product  obtained  from  oil  of  cloves.  True 
vanilla  extracts  are  obtained  from  the  beans  by  a  maceration  process. 
This  consists  of  placing  finely  divided  beans,  together  with  the  re- 
quired amount  of  strong  alcohol,  into  an  air-tight  container,  which  is 
agitated  by  mechanical  means.  After  the  beans  have  remained  in 
contact  with  the  alcohol  for  two  or  three  days  (or  for  a  considerably 
longer  period  if  mechanical  agitation  is  not  used)  the  clear  liquid  is 
decanted  and  the  residue  is  pressed  in  order  to  recover  as  much  of  the 
extract  as  possible.  Other  materials,  such  as  sugar,  glycerin,  cara- 
mel (for  coloring  purposes),  are  then  dissolved  in  the  extract  which, 
after  filtering,  is  ready  for  bottling.  The  glycerin  is  added,  supposedly 
for  the  purpose  of  acting  as  a  binder  in  baking,  but  its  value  for  this 
purpose  has  not  been  definitely  established.  Imitation  vanUla  ex- 
tracts are  dependent  largely  upon  the  use  of  vanillin.  The  odor  of 
this  product  when  used  alone,  however,  is  too  delicate  and  usually 
synthetic  coumarin  is  added.  A  proportion  of  one  part  coumarin  to 
four  to  eight  parts  of  vanillin  is  often  used. 
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A  formula  given  by  Kessler  is  as  follows:  Vanillin,  7  ounces; 
coumarin,  1  ounce;  cane  sugar,  8  pounds;  alcohol,  3  gallons;  pure 
water  to  make  10  gallons  and  caramel  to  give  desired  color. 

Lemon  extract, — licmon  extract  ranks  second  to  vanilla  in  point  of 
consumption.  According  to  the  Federal  standard  of  purity,  it  must 
contain  5  per  cent  by  volume  of  oil  of  lemon.  The  process  of  manu- 
facture is  verj^  simple,  consisting  only  in  mixing  tne  grain  alcohol 
and  essential  oil  in  proper  proportions,  filtering,  and  bottling.  Some- 
times a  small  amount  of  color  is  added  as  the  solution  has  but  a 
faint  yellow  tint.  The  chief  cost  in  the  manufacture  of  lemon  extract 
is  for  the  alcohol,  since  comparatively  strong  alcohol  (at  least  85  per 
cent)  must  be  used  in  order  to  hold  tne  lemon  oil  in  solution. 

Lemon  oil  (see  Tariff  Information  Survey  of  Essential  Oils  of  Citrus 
Fruits,  par.  46)  consists  of  a  number  of  constituents,  of  which  the 
inert  terpenes  compose  about  90  per  ceiii,t,  the  balance  being  made 
up  of  4  to  6  per  cent  of  citral  and  other  aldehydes,  and  4  to  6  per  cent 
of  alcohols,  esters,  and  other  compounds.  Terpeneless  oil  of  lemon 
is  largely  used  in  the  manufacture  of  the  so-called  terpeneless  lemon 
extract.  Since  it  possesses  the  advantage  of  being  soluble  in  dilute 
alcohol,  the  cost  of  production  is  considerably  lower  than  that  of 
lemon  extract.  According  to  the  Federal  standards  for  food  products, 
terpeneless  lemon  extract  must  contain  not  less  than  2  per  cent  by 
weight  of  citral,  derived  from  oil  of  lemon.  Cheap  lemon  extracts 
are  sometimes  made  by  repeatedly  washing  lemon  oil  with  dilute 
alcohol  (20  to  30  per  cent).  These  products  possess  the  same  odor 
as  other  lemon  extracts,  but  are  considered  entirely  worthless  for 
baking  purposes. 

Orange  extract, — Orange  extract  is  made  in  the  same  manner  as 
lemon  extract,  but  the  production  of  cheaper  grades  is  not  so  extensive, 
since  the  demand  for  orange  extract  is  comparatively  small. 

Almond  extract, — ^Almond  extract  is  prepared  by  dissolving  the 
essential  oil  of  bitter  almonds  in  strong  alcohol,  and  in  order  to  comply 
with  the  official  standards  it  must  contain  at  least  1  per  cent  by  volume 
of  this  oil.  Oil  of  bitter  almonds  (see  Tariff  Information  Survev  of 
Almond  Oils,  pars.  45  and  46)  is  derived  principally  from  the  seeds  of 
apricots  and  also  from  peach  kernels.  Artificial  almond  extracts  are 
prepared  chiefly  from  the  coal-tar  product,  benzaldehyde. 

Peppermint  and  wintergreen  extracts, — ^These  extracts  are  largely 
used  in  confectionery,  but  are  not  often  met  on  the  general  market. 
Both  are  made  by  dissolving  the  natural  essential  oils  in  alcohol. 
Since  the  pure  extracts  are  practically  colorless,  they  are  usually 
colored  artificially.  The  natural  oil  of  wintergreen  has  been  largely 
replaced  by  the  synthetic  methyl  salicylate,  which  is  extensively  used 
in  the  preparation  of  the  cheap  wintergreen  extracts.  When  so  used, 
however,  the  product  must  be  labeled  ^'imitation"  or  '^ artificial.'' 

Imitation  extracts  and  artificial  fruit  essences, — It  is  impossible  com- 
mercially to  prepare  flavoring  extracts  from  certain  common  fruits 
and  it  is  therefore  necessary  to  reproduce  their  flavors  by  artificial 
means.  This  is  usually  accomplished  by  the  use  of  certain  organic 
chemicals  known  as  the  alkyl  esters,  which  are  prepared  from  fusel 
oil  and  other  higher  alcohols.  These  materials  were  extensively  used 
in  the  past,  especially  for  manufacturing  purposes.  They  are,  how- 
ever, inferior  to  the  concentrated  juices  and  extracts  from  the  real 
fruits,  and  since  the  passage  of  the  food  and  drugs  act  their  use  has 
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largely  been  abandoned.  The  principal  artificia 
as  follows:  pineapple,  which  is  chemically  ethy 
essence,  which  is  chemically  ethyl  pelargonate 
jargonelle  pear  essence,  which  is  commercially  so 
of  banana  oil,  is  chemically  amyl  acetate;  appk 
chemically  amyl  valerate. 

The  second  class  of  synthetic  flavoring  material 
from  coal-tar  products.  Such  products  as  metl: 
zaldehyde,  and  synthetic  coumarin  have  large  b 
as  flavoring  materials.  The  principal  coal-tar 
flavoring  purposes,  according  to  Pickrell's  cla; 
follows :  Vanillin,  coumiarin,  benzaldehyde,  methi 
cinnamate,  ethyl  benzoate,  ethyl  salicylate,  and 
In  addition  to  the  above,  the  Tariff  Commissi 
Dyes  and  other  Coal  Tar  Chemicals,  has  includi 
the  coal-tar  flavors.  The  principal  flavors  of  coa 
cussed  in  greater  detail  in  Tariff  Information  Sur 
Synthetic  Substances  Used  in  the  Manufacture 
Cosmetics,  paragraph  49.     (See  pages  73ff-) 

Nonalcoholic  ^dots,— Flavors  occasionally  ap 
in  the  form  of  powders  and  pastes  not  containing  ; 
dered  form  is  usually  made  by  incorporating  ar 
cane  sugar  and  glycerin.  An  example  given  bj 
of  granmated  cane  sugar,  65  pounds;  oil  of  bitter  i 
glycerin,  C.  P.,  2  pounds. 

Flavoring  in  paste  form  is  similarly  prepared,  e 
and  glucose  are  added  in  sufficient  quantities  to  fo 
These  goods  are  packed  and  marketed  in  coUapsibli 
should  be  called  to  the  fact  that  notwithstand 
vision  for  nonalcohoHc  flavoring  extracts,  these  flai 
to  the  term  "flavoring  extracts  '  since  the  Departi 
specifies  that  an  extract  is  a  solution  in  ethyl  alec 

DOMESTIC  PBODUCTION. 

According  to  the  Census  of  Manufactures  in  19 
establishments  producing  flavoring  extracts  and 
was  valued  at  $11,380,423.  This  represented  an 
K2,500,000  over  the  output  reported  in  1909.  Of  t 
establishments  reported  in  1914,  298  were  assigned 
principally  those  designated  as  coffee,  spicte,  con 
cream,  patent  medicine  and  compounds,  periumi 
and  soap  and  baking  powder.  These  establish] 
subsidiary  products  flavoring  extracts  to  the  ve 
or  slightly  less  than  one-half  the  total  output. 

Tlie  total  capital  invested  in  the  industry  w 
$6,617,000;  1,461  wage  earners  were  employed,  ai 
paid  was  1689,000.  Cost  of  materials  was  reporte 
that  the  total  value  added  by  manufacture  repre 
New  York  was  the  principal  producing  State  with 
and  an  output  of  $2,352,000,  Illinois  ranked  sec( 
lishmcnts  and  an  output  of  $1,400,000.     Other  im 


^56 


TAKIFF  INFORMATION  SURVEYS. 


States  in  order  of  their  importance,  based  on  the  value  of  the  products, 
were  as  follows:  Massacnusetts,  Missouri,  Ohio,  New  Jersey,  and 
California. 

The  industry,  classed  by  the  census  as  '^cordials  and  flavoring  sirup 
manufacturers,''  overlaps  with  the  industry  producing  flavoring  ex- 
tracts, since  it  includes  products  reported  as  flavors  for  various 
liquors,  coco  cola,  sirup,  rock  candy,  tincture  of  ginger,  etc. 

rroduction  of  flavoring  extracts  of  coal-tar  origin  have  been  re- 
ported by  the  United  States  Tariff  Commission  as  follows : 


Year. 

Numlxjr 
of  pro- 
ducers. 

Quantity 
(pounds). 

Value. 

1917 

6 

7 

779.416 
458,256 
610,825 

SI, 862, 456 
4,925,627 

1918 

1919 

7 

1,318,654 

:!i 


FOREIGN   PRODUCTION. 

England  is  probably  the  chief  competitor  of  the  American  industry 
in  foreign  markets.  Production  statistics  for  the  British  industry 
are  not  available  nor  are  the  exports  of  flavoring  extracts  shown  in 
detail  in  official  British  statistics. 

Caixada  possesses  a  considerable  flavoring  extract  industry",  as 
shown  by  tne  survey  recently  made  by  the  dominion  bureau  of  sta- 
tistics. This  report  ^  shows  that  24  establishments  had  an  output  of 
flavoring  extracts  and  essences  valued  at  $301,242.  In  addition 
these  factories  produced  baking  powder,  spices,  jelly  powders,  yeast 
cakes,  and  a  number  of  related  products.  The  total  invested  capital 
for  the  industry  was  $2,259,753,  of  which  the  Province  of  Ontario 
contributed  $1,725,000  and  Quebec  $347,000.  Under  the  caption 
'^Materials  used''  were  noted  the  following: 

Cost  at 
factory. 

Essential  oils,  21,667  pounds $76, 547 

Alcohol,  21,179  gallons 92,  602 

Fruits,  154,563  quarts 29, 030 

Sugar,  1,406,767  pounds 124, 477 


EXPORTS. 

• 

The  domestic  exports  of  flavoring  extracts  and  fruit  juices  have 
been  shown  separately  in  Commerce  and  Navigation  only  since  1914. 
Since  that  time,  however,  exports  have  increased  in  value  from 
$106,892  in  1914,  to  $1,341,656  in  1919.  The  principal  foreign  con- 
sumers of  American  flavoring  extracts  are  Canada,  England,  Cuba, 
Mexico,  China,  Japan,  and  the  Latin  American  countries. 


I 


IMPORTS. 


Imports  of  flavoring  extracts,  which  have  shown  separately  only 
since  1914,  have  been  very  small  and  of  practically  no  significance  as 
compared  with  domestic  production  and  exports.     From  a  quanti- 


1  Commerce  Reports,  No.  199,  p.  931,  Aug.  24, 1920. 
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tative  viewgoint  the  largest  imports  of  nonalcoholic  flavoring  extracts 
were  received  in  1918  and  amounted  to  3,596  poimds,  valued  at 

,426.     In  1919,  3,428  pounds,  valued  at  $11,290,  were  received. 

The  imports  of  alcoholic  flavors  are  shown  in  three  classes,  based  on 
the  alcoholic  content.  The  imports  of  flavoring  extracts  containing 
20  per  cent  of  alcohol  or  less,  nave  been  small  and  sporadic,  and  in 
1917  reached  a  maximum  of  1,288  pounds  valued  at  $917.  Imports 
of  flavoring  extract  containing  more  than  20  but  less  than  50  per 
cent  alcohol  have  ranged  from  572  pounds  in  1918,  valued  at  $954,  to 
3  poimds  in  1919,  valued  at  $3.  Imports  of  flavors  of  coal-tar 
origin  have  been  shown  in  1917,  1918,  and  1919,  and  in  the  last- 
named  year  amoimted  to  160  pounds,  valued  at  $816.  Flavoring 
extracts  containing  more  than  50  per  cent  alcohol  have  ranged  from 
10  poimds  in  1914,  valued  at  $24,  to  338  poimds,  in  1918,  valued  at 
$411. 

TARIFF  HISTORY. 

Flavoring  extracts  were  not  mentioned  specifically  in  the  tariff 
acts  prior  to  the  act  of  1913.  In  paragraph  16  of  that  act  flavoring 
and  other  extracts  and  fruit  essences  containing  20  per  cent  alcohol 
or  less  became  dutiable  at  10  cents  per  pound  and  20  per  cent  ad 
valorem.  When  containing  more  than  20  per  cent  and  not  more 
than  50  per  cent  of  alcohol^  20  cents  per  pound  and  20  per  cent  ad 
valorem,  and  those  containing  more  than  50  per  cent,  40  cents  per 
poimd  and  20  per  cent  ad  valorem.  Paragraph  49  of  the  same  act 
includes  a  provision  for  flavoring  extracts  not  containing  alcohol 
which  are  dutiable  at  20  ner  cent  ad  valorem.  In  Group  III,  section 
500,  of  the  act  of  September  8,  1916,  all  flavors  obtained,  derived,  or 
manufactured  in  whole  or  in  part  from  products  of  coal-tar  origin, 
are  dutiable  at  30  per  cent  ad  valorem. 


t!' 


;  f 
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REFUND    OF    INTERNAL-REVENUE    TAX     FOR    ALCOHOL    USED    IN    THE  Ji 

MANUFACTURE   OF  FLAVORING   EXTRACTS   FOR   EXPORT.  \  f 

The  tariff  act  of  1913  in  paragraph  O,  Section  IV,  specifically  men-  [j 

tions  flavoring  extracts  as  materials  which,  when  manufactured  for 
export,  from  domestic  alcohol,  shall  be  allowed  a  drawback  equal  in  |« 

amount  to  the  tax  which  has  been  paid  on  the  alcohol  used.  There 
are  no  pubhshed  statistics  to  show  to  exactly  what  extent  the 
domestic  manufacturers  take  advantage  of  this  arrangement. 
Reports  of  the  Commissioner  of  Internal  Revenue  include  these 
figures  with  the  drawback  allowed  on  aU  exported  articles,  which 
includes  distilled  spirits,  perfumery,  etc.  The  total  amount  of  draw- 
back so  allowed,  however,  amounted  to  about  $350,000  during  the 
fiscal  year  1919,  and  to  about  $600,000  during  the  fiscal  year  1920. 

TARIFF   CONSIDERATIONS. 

The  Department  of  Agriculture,  in  the  administration  of  the  food 
and  drugs  act,  has  defined  a  flavoring  extract  as  a  solution  in  ethyl 
alcohol.  A  product  not  containing  alcohol  is  therefore  not  entitled 
to  the  term  ^'flavoring  extract.^'  paragraph  49  of  the  act  of  1913, 
nevertheless,  provides  for  *  ^flavoring  extract  not  containing  alcohol." 
If  Congress  desires  to. continue  the  tariff  provision  for  these-larticles 
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jested  that  the  term  "flavor"  be  substituted  for  "flavoring 

iports  of  flavorir^  extracts  of  all  kinds  have  been  very  small 
o  significance  as  compared  with  the  large  domestic  produc- 
exports.  The  value  of  the  imports  and  exports  of  flavoring 
for  the  period  1914  to  1919  is  shown  in  the  following  table: 

ImporU  and  exportt  of  flavoring  exlTocU. 


Imports. 

Fistal  years. 

Contain- 
tagno 

^™t' 

Contain- 

s 

IhsaM 
percent. 

ill 

Total 

Exports.' 

tIS5 
151 

»ei 

J71 
3 

187 

8;3g3 

^ 

K.K2 

I,fS! 

1,71! 

830 

30,SS7 

'  SxpoiU  o[  "flavoting  extrat 

is  and  Irult  juices." 

■Calendar  year. 

fesent  specific  duty  in  addition  to  the  ad  valorem  duty  on 
extracts  and  other  alcoholic  preparations  is  presumably  for 
ose  of  counterbalancing  the  internal  revenue  tax  on  alcohol 
the  domestic  manufacturers.  At  the  time  of  the  enactment 
riff  law,  the  excise  tax  was  11.10  per  proof  gallon,  which  was 
lately  equivalent  to  the  following  tax  per  pound: 

Cent!  POT 

ta  containing—  pound. 

cent  of  alconol 5J 

cent  of  alcohol 14f 

cent  of  alcohol 31i 

ar  revenue  act  of  1918  increased  the  internal  revenue  tax  on 
o  $2.20  per  proof  gallon,  or  exactly  twice  the  previous  rate. 
also  increased  the  duty  on  imported  alcoholic  perfumery  by 
•  wine  gallon,  but  it  imposed  no  additional  duty  on  alcoholic 

extracts. 

'er,  in  view  of  the  small  imports  of  flavoring  extracts,  it  is 
ible  whether  or  not  it  is  advisable,  from  an  administrative 
view,  to  continue  the  compound  rates  as  well  as  the  present 
of  duties  based  on  the  alcoholic  content.    A  single  ad  valo- 

or  different  specific  rates  based  on  alcoholic  content  might 
able, 

ariff  Commission,  in  its  report  to  Congress  recommending 
mendments  to  Title  V  of  the  act  of  191G  (see  Dyes  and  Coal- 
meals,  pp.  52-P3,  U.  S.  Tariff  Commission,  191S),  called  at- 
o  the  advisability  of  mentioning  specifically  certain  coal-tar 
lueh  as  saccharin,  methyl  salicylate,  and  coumarin.  These 
ire  within  the  scope  of  the  act  of  1916  eis  well  as  provided 
3  act  of  1913,  but  under  the  decisions  the  two  acts  are  to  be 
ether  respecting  provisions  of  the  1913  act  not  expressly 

m  1916,  and  the  more  specific  provision  given  controlling 
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effect.  The  case  of  coumarin  has  been  discussed  in  detail  in  the 
tariff  information  survey  for  "Natiiral  and  Synthetic  Substances, 
Preparations,  and  Mixtures  Used  in  the  Manufacture  of  Perfumery,'' 
paragraph  49.     (See  page  86.) 

Flavoring  extracts — Production  in  United  States, 
[From  Federal  Census.] 


Year. 


1899. 
1904. 


Number 
of  estab- 
lish- 
ments. 


350 
377 


Value  of 
products. 


I6,30R,000 
7,772,000 


Year. 


1909. 
1914. 


Number 
of  estab- 
lish, 
ments. 


420 
424 


Value  of 
products. 


S8, 828, 000 
11,380,000 


Flavoring  extracts — Production  in  United  States^  by  States, 

[From  Federal  Census.] 


States. 


California 

Colorado 

Georgia 

Illinois 

Iowa 

Louisiana 

Maryland 

Massachusetts 

Michigan 

Missouri 


1914 


Number 

of  estab- 

Value of 

lish- 

products. 

ments. 

23 

$439, 193 

3 

14,202 

4 

53,703 

27 

1,400,777 

8 

114.316 

3 

51,452 

15 

166,944 

35 

1,164,733 

10 

180,837 

12 

1,008,583 

States. 


New  Jersey... 

New  York 

Ohio 

Oregon 

Pennsylvania 
Rhode  Island. 

Wisconsin 

All  other 

Total... 


1914 


Number 
of  estab- 
lish- 
ments. 


19 
119 

34 
4 

34 
6 
7 

61 


424 


Value  of 
products. 


1828,303 

2,352,035 

908,011 

10,463 

379,224 

60.673 

217,319 

2,029,655 


11,380,423 


.1 


Fiscal  year. 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Flavoring  extracts — Imports  for  consumption — Revenue. 

NOT  CONTAINING  ALCOHOL. 


Rate  of  duty. 


20  per  cent . 

do 

do 

do 

do 

do 


Quantity. 


Pounds. 

489 

102 

973 

2,895 

3,596 

3,428 


Value. 


$185 

151 

619 

7,691 

6,426 

11,290 


Duty 
collected. 


$37 
30 

123 
1,538 
1,285 
2,258 


Value  per 

unit  of 
quantity. 


$0,378 
1.480 
.636 
2.657 
1.787 
3.293 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


s 


CONTAINING  20  PER  CENT  ALCOHOL  OR  LESS. 


1914 

10  cents  per  pound 
plus  20  per  cent. 
do 

81 

56 

1,288 

442 

$81 

63 
917 
692 

$24 

18 
312 
162 

$1.00 

1.13 

.71 

1.34 

30.00 

1915 

28.89 

1917 

do 

34.05 

1918 

do 

27.47 

TARIFF  INFORMATION  SURVEYS. 
Flavoring  extracU — Import)  for  contwnption — Revenue — Continued. 

S  BO  PER  CENT  OF 


rear. 

Hate  of  duty. 

Quantity. 

Value. 

Duly 
collected. 

quantity. 

Actual  and 

adTilocBm 

rate. 

20  cenljper  pound 
plus  20  per  cent. 

•i 

■      PI 

i 

i 

II.  W 

il 

Facml. 
36.06 

,li 

WI.OO 

Flavoring  extracts  andfiuit  juiceg — Domestic  exports  (fiscal  yean). 


'  Calendar  years. 
Flavoring  extnKta— Rates  of  duty. 


CONTAlNINf;  MORE  THAN  60  PER  CENT  OF  ALCOHOL. 

*"X,X?^t^ 

10 

IJ4 

IS 

12.10 

28.  «7 



FLAVORS  OF  COAL-TAR  ORIGIN. 

ActotlOlO 

do. 

180 

IHO 

8ie 

2« 

(!io 

li 

sported  to- 

rn* 

,91S 

1918 

1917 

1918 

1918' 

1919' 

1199 
£0,201 

1,834 

1S5 
32;770 

tis 

333 
58,768 

i;095 
4,527 

2,713 
8,707 
5,999 

'2I8 

|16fifl5 

12,990 
98,13S 

Its 

29,94a 

1 

9;4S4 

129,919 

131,851 

J31  ws 

> 
j 

5 

989 
149 

345 
859 

1 

3; 

J 

308,3  8 

17;0S2 
35,8  2 
79,7  0 
1>,245 
14; 277 
13,004 

15;  329 

9,3oa 

10^341 
13,477 

12,408 

16,186 
112,900 

10e,S92 

136,742 

581,550 

1,01S,102 

967,421 

.,. 

Hate    ol  duty, 
specific  and  »d 
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Flavoring  extracts — Rates  of  dutif — Continued. 


Act  of— 

Par. 

1913 

16 

49 

1916 

Sec. 

50O, 

Gr/ 

in. 

TarlfT  classification  or  description. 


♦  *  ♦  flavoring  and  other  extracts  and  fruit  essences,  *  *  *  if  con- 
taining 20  per  cent  of  alcohol  or  less. 

Ckmtaining  more  than  20  i)er  cent  land  not  more  than  50  i>er  cent 
.of  alcohol. 


Containing  more  than  50  per  cent  of  alcohol. 


*  *  *  flavoring  extracts,  *  *  *  not  containing  alcohol  and  not 
specially  provided  for  in  this  section. 

All  *  *  *  flavors  *  *  *  not  otherwise  specially  provided  for  in  this 
title,  when  obtained,  derived,  or  manufactured  in  whole  or  in  part 
from  any  of  the  products  provided  for  in  Groups  I  and  II  *    *    *. 

(Note.— Group  I  provides  for  distillates  and  other  coal-tar 
"crudes"  and  Group  II  for  coal-tar  chemicals  and  "intermedi- 
ates" for  the  manufactiu'e  of  coal-tar  dyes,  stains,  medicinals. 
photographic  chemicals,  flavors,  and  other  related  finished 
products. 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


10  cents  per  pound. 
20  per  cent^>d 
valorem. 

20  cents  per  pound 
and  20  per  cent 
ad  valorem. 

40  cents  per  pound 
and  20  per  cent 
ad  valorem. 

20  per  cent  ad 
valorem. 

30  per  cent  ad 
valorem. 


Court  and  Treasury  Decisions. 

Under  the  construction  against  implied  repeal  (Vandegrift  v.  United 
States,  9  Ct.  Gust.  Appls.  112;  Decs.  Treas.  Dept.,  Oct.  5  and  Nov.  7, 
1916),  saccharin  is  dutiable  under  the  specific  provision  in  paragraph 
179  of  the  act  of  1913  rather  than  under  the  provision  for  coal-tar 
medicinals  or  flavors  in  the  act  of  September  8,  1916. 

Coumarin  shown  bj  the  evidence  to  be  used  chiefly  in  making 
flavoring  extracts,  was  held  dutiable  as  a  chemical  compound  under 
paragraph  5  and  not  under  paragraph  49  of  the  act  of  1913  (Abstract 
41691).  (For  further  discussion  oi  coumarin  see  survey  upon  per- 
fumery materials.)  But  the  provision  for  coal-tar  flavors  m  Group 
III  of  section  500  of  the  act  of  September  8,  1916,  was  held  to  con- 
trol over  the  general  provision  for  chemical  compounds  in  paragraph 
5  of  the  act  of  1913  (Abstract  43265). 

Lavender  flowers  consisting  of  flowers  of  the  lavender  plant  stripped 
from  the  stem  and  dried  and  used  in  part  for  the  flavoring  of  tobacc  o, 
were  held  exempt  from  duty  as  crude  drugs  under  paragraph  477  and 
not  under  paragraph  49  of  the  act  of  1913  (Abstract  39004;  followed 
in  cases  not  involving  use  for  flavoring  tobacco,  in  Abstracts  40327, 
41191  and  41192). 

Miscellaneous. 

DRAWBACK  PEOVISION  IN  THE  ACT  OP  1913  RELATING  TO  THE  MANUFACTURE  OP  PLAVOR- 

ING   EXTRACTS  POR   EXPORTATION. 

Section  IV,  par.  0. 

That  on  the  exportation  of  flavoring  extracts,  medicinal  or  toilet  preparations 
(including  perfumery)  hereafter  manufactured  or  produced  in  the  United  States  in 
part  from  domestic  alcohol  on  which  an  internal-revenue  tax  ha^  been  paid,  Uiere 
shall  be  allowed  a  drawback  equal  in  amount  to  the  tax  found  to  have  been  paid  on 
the  alcohol  so  used:  Provided^  That  no  other  than  domestic  tax-paid  alcohol  shall 
have  been  used  in  the  manufacture  or  production  of  such  preparations.  Such  draw- 
back shall  be  determined  and  paid  under  such  rules  and  regulations,  and  upon  the 
fiUng  of  such  notices,  bonds,  bins  of  lading,  and  other  evidence  of  payment  of  tax  and 
exportation,  as  the  Secretary  of  the  Treasury  shaji  pre^scribe. 
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MUSK,  NATURAL  AND  SYNTHETIC. 

(Par.  4B,  Act  of  1913,  20  per  cent  ftd  vBlonm.) 


Summary, 

sk  is  the  secretion  of  a  certain  gland  of  the  male  musk  deer  and 
ied  form  it  is  used  in  the  manufacture  of  perfumes  and  to  a 
id  extent  in  medicine.  Tonquin  (or  Tonkin),  a  French  protec- 
)  in  Indo-China,  is  the  chief  source  of  supply,  although  occasional 
titles  are  obtained  frouL  Russia  and  India.  Musk  enters  oom- 
)  in  two  forms,  either  in  the  dried  aacs  or  pods  as  taken  from  the 
or  the  pods  are  opened  and  the  musk  removed,  when  it  is  known 
a.in  mvsk.  The  musk  pod  sometimes  contains  as  much  as  2 
B  of  pure  musk,  but  the  average  is  considerably  less  than  an 
!.  The  chemical  compound  to  which  the  odor  of  musk  is  due  has 
een  definitely  identified,  although  a  product  of  coal-tar  origin, 
n  as  synthetic  or  artificial  musk,  possesses  a  similar  odor  and  is 
J  usea  as  a  substitute  for  the  natural  product.     The  sacs  taken 

the  common  muskrat  are  sometimes  known  as  "American 
,"  and  although  possessed  of  a  different  odor  can  be  substituted 
usk  in  certain  uses.  Musk  is  one  of  the  higher-priced  perfume 
"ials  and  normally  sells  for  $15  to  S30  per  ounce.  For  this 
a  it  is  frequently  adulterated. 

na  annually  exports  about  a  half  million  dollars'  worth  of  crude 
,  France  has  usually  been  the  largest  importer  of  Chinese  musk, 
\  1915  the  United  States  was  the  largest  consumer,  taking  about 
jurth  of  the  year's  product.  Imports  of  musk  into  the  United 
3  have  shown  wide  variation.  The  maximum  import  of  musk 
in  recent  years  occurred  in  1913,  when  12,994  ounces,  valued  at 
855,  were  received.  In  1914  only  3,209  ounces  were  imported, 
he  imports  exceeded  10,000  ounces  in  1915,  1917,  and  1919. 
mportation  of  grain  musk  in  1917  was  valued  at  $03,304.     Im- 

in  1918  were  valued  at  $29,246,  but  with  the  exception  of  these 
rears  the  value  of  the  annual  imports  of  grain  musk  has  never 
ded  $8,000.     In  1914  imports  of  synthetic  musk  amounted  to 

Sounds,  valued  at  $9,351. 
a  musk  in  the  natural  pods  was  given  specific  enumeration  in 
■ee  lists  of  the  acts  of  1883,  1890,  1894,  1897,  and  1909.  Grain 
,  however,  was  not  included  in  this  provision  and  imports  were 
dutiable  as  a  nonenumerated  unmanufactured  article  at  10  per 
id  valorem.  Paragraph  49  of  the  act  of  1913  provided  for  both 
pods  and  grain  musk  at  the  uniform  rate  of  20  per  cent  ad 
3m.  Synthetic  or  artificial  musk  was  held  dutiable  as  a  chemical 
ound  under  the  act  of  1897,  but  in  the  act  of  1913,  lacking 
io  enumeration,  it  would  presumably  fall  in  the  class  of  "syn- 
1  odoriferous  substances  *  *  *  used  in  the  manufacture  of, 
Lot  marketable  as,  perfumes  or  cosmetics,"  dutiable  at  20  per 
id  valorem. 
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Natural  musk  is  not  produced  in  the  United  States  and  the  duty 
imposed  by  the  act  of  1913  was  evidently  for  revenue  purposes.  The 
maximum  annual  revenue  from  both  varieties  of  musk  was  obtained 
in  1917  and  amounted  to  $28,665. 

General  Information, 
provisions  in  the  act  of  1913. 

"49.  *  *  *  musk,  grained  or  in  pods,  *  *  *  and  all  *  *  * 
synthetic  odoriferous  or  aromatic  substances,  *  *  *  used  in  the 
manufacture  of,  but  not  marketable  as,  perfumes  or  cosmetics;  all  of 
the  foregoing  not  containing  alcohol  and  not  specially  provided  for  in 
this  section,  20  per  centum  ad  valorem.'' 

DESCRIPTION  AND  USES. 

Musk,  the  oldest  of  the  perfume  materials,  is  the  dried  secretion  of 
the  preputial  follicles  of  tha  male  musk  deer  (Moschus  moscJiifems 
Linn6;  lamily,  Moschidae).  Grained  musk,  which  is  one  of  the  com- 
mon forms  in  which  this  material  enters  commerce,  consists  of  *' small 
irre^lar  granules,  not  more  than  eight-hundredths  of  an  inch  in 
thicKness,  blackish  with  a  few  brown  fragments  and  becoming  some- 
what grayish  on  ageing,  glistening,  and  slightlv  oUy,  and  with  a  pe- 
culiar, penetrating,  powerful,  and  persistent  oaor.''  *  Musk  is  often 
marketed  in  its  original  form,  in  what  is  known  as  a  pod,  which  is  a 
small,  contracted  skin  pouch,  seldom  larger  than  a  walnut.  The 
average  weight  of  a  musk  sac  is  394  grains  (0.93  ounce),  of  which  about 
157  grains  are  musk.  Sometimes,  however,  a  pod  may  contain  as 
much  as  2  ounces  of  musk.  The  musks  of  Tonkm  and  Nakin  are  the 
finest.     That  of  India  has  an  odor  like  civet  and  is  less  esteemed,  | 

while  the  Russian  or  Siberian  musk  (called  cabardine)  is  the  least  i 

valuable.  f 

Musk  is  of  chief  value  as  an  ingredient  of  perfumes;  its  scent  is  I 

more  penetrating  and  persistent  than  that  of  any  other  known  sub- 
stance. It  adds  strength  and  persistency  to  vegetable  essences,  and 
is  an  ingredient  in  many  compounded  perfumes.  The  odor  is  so 
strong  that  one  part  of  musk  communicates  its  odor  to  3,000  parts  of 
inodorous  powder.  Musk  was  f ormerljr  considered  a  valuable  remedy 
in  hiccoughs  and  some  laryngeal  affections,  but  owing  to  its  variable 
quality  and  high  price  it  is  falling  into  disuse  in  medicine.  It  is  a 
favorite  Chinese  remedy  and  is  also  used  in  China  to  keep  moths  out 
of  furs  and  clothing.  Musk  is  official  in  the  United  States  Pharma- 
copoeia, IX. 

Synthetic  or  artificial  musk  is  a  white  crystalline  powder  made  by 
a  patented  process.  Although  it  possesses  the  musk  odor  it  is  not  of 
the  same  cnemical  constitution;  the  chemical  substance  to  which 
musk  owes  its  odor  has  not  been  identified.  Original  synthetic  musk 
was  a  trinitro  derivative  of  toluene  and  later  a  similar  preparation 
from  xylene  was  used.  Related  substances  such  as  dinitrobutylxyl- 
ylazoimide  and  trinitroisobutyltoluene  are  also  sold  as  artificial  musK.* 

»  U.  8.  Phannacopceia,  IX.  p.  277. 

s  Reference  should  be  maae  to  the  later  survey  dealing  with  "Natural  and  synthetic  odoriferous  sub- 
stances, preparations,  and  mixtures."    (See  page  83.) 
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Musk,  owing  to  its  l^gh  price,  is  one  of  the  most  frequently  adul- 
terated perfume  materials,  and  the  variety  of  substances  used  as 
adulterants  is  too  wide  to  catalogue  here.  Artificial  ''musk  sacs" 
are  frequently  ma  de  from  hides  and  filled  with  a  little  genuine  musk 
and  much  factitious  substance.  Certain  kinds  of  adulteration  can 
hardly  be  detected  by  casual  examination,  and  in  conseauence  it  is 
considered  a  good  average  if  in  a  yearns  purchases  as  mucn  as  80  per 
cent  of  pure  musk  is  obtained. 

PRODUCTION  AND  TRADE. 


The  musk  deer  is  a  small  animal  found  in  the  mountains  and  table- 
lands of  Central  Asia,  from  Anam  in  Farther  India,  northwestward 
to  Tibet,  and  northward  in  China  and  Tartary  to  Manchuria  and 
Southern  Siberia.  The  animal  is  taken  for  its  hide  and  musk,  chiefly 
for  the  latter.  Only  male  animals  produce  musk,  and  young  and 
very  old  ones  produce  little  or  none.  The  musk  deer  is  usually  cap- 
tured by  the  natives  in  traps;  the  sac  or  "pod"  is  removed  and 
dried.     Four  principal  varieties  are  recognized. 

Tonkin  or  Tonqum  musk,  the  most  valued  and  principal  sort,  is  a 
product  of  Tibet;  it  enters  commerce  almost  wholly  through  China, 
blueskin  musk  is  a  variety  of  this. 

Cabardine  musk  is  markedly  inferior  to  the  Tonkin;  there  are  two 
varieties  of  this.  The  Chinese  comes  from  China;  it  is  a  better  prod- 
uct than  Russian  musk,  which  comes  from  Siberia  via  Petrograd. 

Nepaul  and  Assam  musk  are  very  rare  in  Occidental  commerce, 
occurring  occasionally  in  England. 

Chinese  musk  trade. — ^The  chief  center  of  the  world^s  musk  market 
is  at  Tachienlu,  West  Szechuan,  the  musk  being  collected  principally 
on  the  Tibetau-Chinese  frontier.  Tachienlu  is  credited  witn  handling 
in  the  neighborhood  of  a  half  million  dollars^  worth  of  musk  annually. 
The  nearest  customs  port  is  Chungking,  from  which  the  average  export 
is  about  3,000  poimds.  Most  of  the  export  goes  to  France,  and  cer- 
tain of  the  large  French  perfume  manufacturers  have  representatives 
stationed  at  Tachienlu  m  order  to  secure  the  best  quaUty  of  the 
material. 

The  musk  deer  are  becoming  more  scarce  each  year,  and  at  the 
present  rate  of  destruction  their  extermination  is  not  far  distant. 
Each  musk  pod  means  that  a  male  musk  deer  has  been  killed.  How- 
ever, in  taking  the  animals  the  females  and  yoimg  deer  are  killed 
indiscriminately,  and  it  is  estimated  that  more  than  100,000  deer  are 
slaughtered  annually  to  supply  the  musk  market  of  the  towns  along 
the  Tibet  border.  The  exports  of  musk  from  China,  according  to 
United  States  consular  reports,  has  been  as  follows: 


Year. 


1914 
1915 
1916 
1917 


Quantity. 


Ounces. 
23,331 
26,367 
25,190 
21,272 


Value. 


$250,310 
263,365 
427,354 
544,592 


^ 
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Although  France  has*  usually  been  the  largest  importer  of  Chinese 
musk,  in  1915  the  United  States  stood  first,  taking  about  one-fourth 
of  the  entire  yearns  production. 

Domestic  production, — There  is  no  domestic  production  of  natural 
musk.     Sacs  taken  from  the  common  muskrat  have  been  used  as  a 
substitute.     This  product,  known  as  ''American  musk, ^'   possesses, 
certain  of  the  properties  of  the  genuine  musk,  and  although  its  odor  is, 
not  identical  it  can  be  used  in  perfumery  to  a  limited  extent. 

Imports. — The  import  of  crude  musk  in  natural  pods  in  1913  was 
12,994  ounces,  valued  at  $124,855;  in  1918  it  was  5,516  ounces, 
valued  at  $33,970,  and  yielded  a  revenue  of  $8,794.  The  import  of 
grain  musk  in  1913  was  valued  at  $7,699  and  yielded  a  revenue  of 
$769;  in  1917  it  increased  to  $63,304  and  the  revenue  amounted  to 
$12,660.  Imports  of  grain  musk  fell  to  $29,246  in  1918  and  in  1919 
still  further  decreased  to  6,269  ounces,  yalued  at  $7,158.  The  im- 
ports of  musk  in  pods  during  1919  amounted  to  10,240  ounces,  but 
the  value  increased  to  $176,108  ($17.20  per  ounce). 

The  imports  in  1914,  according  to  the  Census  of  Chemical  Imports 
(Dept.  of  Commerce,  Misc.  Series  82) ,  were  received  from  the  following 
sources: 

Natural  mush. 


In  pods:  Percent. 

Canada 95.  6 

England 4. 4 


In  grain: 

Germany.. 
Hongkong. 


Per  cent. 

. .     98.  & 
..       1.4 


Artificial  musk. 

Tri-nitro-meta-butyl-toluene pounds. 

Switzerland per  cent. 

France do. . . 

Belgium do . . . 

Germany do. . . 

Tri-nitro-meta-butyl-xylene pounds. 

France per  cent. 

Artificial  musk,  extra  soluble pounds. 

Switzerland per  cent. 


Value. 
6,667    $6,174 
60.5 
20.7 
9.8 
9.0     ' 
1,907      1,684 
100.0 

388      1, 493 
100.0 


Prices. — Wholesale  prices  are  quoted  for  several  varieties  of  natural 
musk,  among  the  most  important  of  which  are  Tonquin  and  Gabardine 
pods  and  grains.  Tonquin  or  Chinese  musk  pods  sold  for  $13-$15 
per  ounce  from  1912  until  the  beginning  of  1917,  when  the  price  rose 
to  $17.50.  Since  that  time  there  has  been  a  gradual  increase  until 
in  July,  1920,  quotations  had  reached  $32-$34.  Tonquin  grain  musk 
has  followed  somewhat  the  same  trend.  In  January,  1917,  it  rose 
from  $16  to  $25  and  continued  to  increase  until  in  July,  1920,  it  had 
reached  $50  per  ounce.  Gabardine  musk  is  less  expensive.  The  pods 
sold  for  about  $8  per  ounce  prior  to  1917,  but  have  since  increased  to 
about  $20.  Grain  Gabardine  musk  increased  from  $12  to  $16  in  Jan- 
uary, 1917,  and  during  the  last  quarter  of  1919  and  the  first  half  of  1920 
it  further  increased  to  $28  per  ounce.  Synthetic  musk  sold  for  $1.75- 
$3  per  poimd  prior  to  the  outbreak  of  the  European  war.  During 
the  last  quarter  of  1914  the  price  jumped  to  about  $5  per  pound,  and 
this  price  was  practically  doubled  during  1915.  In  January,  1918,» 
the  price  suddenly  rose  from  $11.50  to  $30,  and  this  price  was  main- 
tained during  most  of  1918  and  1919.  During  the  last  quarter  of 
1919  the  price  dropped  to  $13-$15  and  this  price  has  been  main- 
tained during  the  first  three  quarters  of  1920. 

35284— 21— A-14 5 
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ftverace  prices  which  have  prevailed  in  Tachienlu  id  recent 
re  as  mllows : ' 


Y8.r. 

ounce. 

Vttueol 

^"Zi"" 

1 

11-1 

ia^« 

l!03 

nss 

TABIFF  HISTOBY. 

)  musk  in  natural  pods  waa  mentioned  specifically  on  the  free 
he  act  of  1883,  and  this  provision  remained  unchanged  in  the 
1890,_  1894,  1897,  and  1909.  Musk  in  grain  was  held  not  to 
ided  in  this  provision,  but  claaaable  as  a  nonenumerated  un- 
jtured  article  and  dutiable  at  10  per  cent  ad  valorem.  {See 
962.)  The  act  of  1913  included  specific  provisions  for  both 
ned  musk  and  that  in  pods  and  provided  a  uniform  rate  of 
ent  ad  valorem. 

sial  musk  was  held  to  be  a  chemical  compound  n.  s.  p.  f.  under 
pb  3  of  the  act  of  1897,  dutiable  at  25  per  cent  ad  valorem. 
D.  26693.)  This  rate  was  not  changed  until  the  act  of  1913 
p?apb  5  reduced  it  to  15  per  cent. 

TARIFF   CON8IDEBATIONS. 

■al  musk  ia  not  obtainable  from  domestic  sources  and  the  duty 
i  by  the  act  of  1913  was  presumably  for  the  purpose  of 
■evenue.  The  maximum  annual  revenue  from  musk  grained 
>ods  was  obtained  in  1917  and  amounted  to  $28,665. 

Muik,  crude,  in  tMtwal  podt. — ImporUfor  ottMumption— Revenue. 


„. 

Bale  ol  duty. 

Quantity. 

Value. 

JA. 

Veluepm 
quBtitity. 

Ss 

9,  MS 

,5:| 

181,599 

46;  SO 

so; 02ft 
33,970 
1-6, 10* 

tR-TS 

a!  00 
S.IS 

.   g 

S.40 
9.44 
6.1.1 

Permil. 

do 

do 

«,7W 

M 

SO 

:» ItepOTts,  p.  162,  Jan.  14, 19!0. 
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Mtisk  in  grain — ImporU/or  consumption — Revenue. 


Fiscal  year. 


190S 

1909... 
1910... 
1911... 
1912... 
1913 . . . 
1914... 
1914... 
1915... 
1916... 
1917... 
1918... 
1919... 


Rate  o(  duty. 


10  per  cent. 

do 

do 

do 

do , 

do 

do 

20  per  cent. 

do 

do 

do 

do 

do 


Quantity. 


Ouncet. 


6,269 


1 

Value. 

1 

Duty 
collected. 

1             $3,505 

S350 

1              2,208 

220 

1,169 

116 

1              4,119 

411 

1              4,964 

496 

1               7,699 

769 

61 

6 

3,980 

786 

665 

133 

r34 

106 

63,304 

12,660 

29,246 

5,849 

7;  158 

1,431 

Value  per 

unit  of 
quantity. 


SI.  15 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


10 
10 
10 
10 
10 
10 
10 
20 
20 
20 
20 
20 
20 


Mtuh  podSy  Tonquin — Prices  per  ounce^  wholesale,  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan,  1,1012 $13. 

Apr.  1,1912 13. 

Julv  1,1912 13. 

S«pt.  30,1912 13. 

I>ec.  30, 1912 13. 

Mar.  29,1913 13. 

June  30, 1913 13. 

Pept.  29,1913 13. 

Dec.  29, 1913 13. 

Mar.  30,1914 13. 

June  29, 1914 13. 

August.  1914 13. 

Oct.  1,1914 13. 

January,  1915 13. 

April,  1915 13. 

July,  1915 13. 

October,  1915 13. 

January,  1916 13. 

April,  1916 13. 


00-$16.00 
00-  16.00 
00-  16. 00 
00-  15.00 
00-  15. 00 
00-  15. 00 
00-  15.00 
00-  15.00 
00-  15.00 
00-  15.00 
00-  15.00 
00-  15. 00 
00-  15.00 
00-  15. 00 
00-  15.00 
00-  15.00 
00-  15. 00 
15.00 
15.00 


00 
00- 


July,  1916..... 
October,  1916. 
January,  1917. 
April,  1917.. 

Julv,  1917 

October,  1917. 
Dec.  31, 1917.. 
Jan.  5, 1918... 
Apr.  1,1918... 
Julv  1,1918... 
Oct.  7, 1918... 
Jan.  6, 1919... 
Apr.  7, 1919... 
Julv  7, 1919... 
Oct.  6, 1919... 
Jan.  5, 1920... 
Apr.  5, 1920... 
Julys,  1920... 


$13.00-$15.00 
13. 00-  15. 00 
15.50-  16.00 
16.50-  17.50 
20.00-  20.60 
20.00-  20.50 
20.00-  20.50 
20.00-  20.60 
22. 00-  22. 50 
24.00-  26.00 
25. 00-  26. 50 
25.00-  26.50 
27. 50-  28. 00 
28.00-  29.00 
30. 00-  32. 00 
30. 00-  32. 00 
30. 00-  32. 00 
30.00-32.00 


Musk  grain,  Tonquin — Prices  per  ounce,  wholesale,  New  York,  spot. 


[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1912 $16. 00-$19. 00 

Apr.  1,1912 16.00-  19.00 

Julv  1,1912 16.00-  19.00 

Sept.30,1912 16.00-  19.00 

Dec.30,1912 16.00-  19.00 

Mar.29,1913 16.00-  19.00 

June  30, 1913 16.00-  19.00 

8ept.29,1913 16.00-  19.00 

Dec.  29, 1913 16.00-  19.00 

Mar.  30, 1914 16.00-  19.00 

June29,1914 16.00-  19.00 

Au^st,  1914 16.00-  19.00 

Oct.1,1914 16.00-  19.00 

January,  1915 16. 00-  19, 00 

April,  1915 16.00-  19.00 

July,1915 16.00-  19.00 

Julv,1915 16.00-  19.00 

Octooer,  1915 , 16. 00-  19. 00 

January,  1916 16. 00-  19. 00 


April,  1916 $16.00-$19.00 

Julv,1916 16.00-  19.00 

October,  1916 16. 00-  19. 00 

Januarv,  1917 25. 00-  26. 00 

April,  1917 25.00-  26.00 

Julv,1917 29.50-  30.00 

October,  1917 29. 50-  30. 00 

Dec.  31,  1917 21.50-  32.00 

Jan.5,1918 31.50-  32.00 

Apr.  1,1918 33.50-  34.00 

Julv  1,  1918 38. 00-  40. 00 

Oct.  7,  1918 38.00-  40.00 

Jan.  6, 1919 42.00-  43.00 

Apr.  7, 1919 38.00-  42.00 

Julv7,  1919 42.00-  45.00 

Oct.  6,  1919 12. 00-  13. 00 

Jan.  5,  1920 46. 00-  50. 00 

Apr.5,  1920 48.00-  50.00 

July  5,  1920 46, 00-  50. 00 


•  t 


I; 
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b  podt,  Cabardait — Pricet  per  ounce,  wkoUtaU,  New  Ybrk,  ipot. 
[From  Oil,  Paint,  and  Drug  Beporter.) 

July.lBia I 


.00-  s'.S) 
.00-10.  SO 


OdDber.  1BI7.. 
Doe.  31, 1917.... 
Jan.  S.  IBIS 


July  7, 1919... 

Jan.'6|l9a)!!; 
.*pr.5,IB30... 


)  grain,  Cabardint — Prieee  per  ounce,  wholesaU,  Mew  Tori,  spot. 
[From  Oil,  Faint,  anit  Drug  Reporter.] 


I  Julj  1911 
Ottabm, 


1918 I12.00-S15.I 


jBn.5,191R-.. 
Apr.  1,  1918... 
July  1, 191S... 
Oct.7,1918... 


la.SO-  10.00 


lit  podg  dniffgiiti' — Prieee  per  ounce,  wholesale,  New  Yorh,  epot. 

[From  Oil,  Paint,  sad  Drug  Reporter.) 

January,  191*. 116  00 


July, 'lBt7,".  ■.'.■.■ 
Cctol)er,19l7... 


iO      JiUy  1,1918... 


i  pods,  syntftetto — Prices  per  pound,  wholesale,  New  Yorl:,  spot. 

[From  Oil,  Paint,  aad  Drug  Reporter.) 


TARIFF   INFORMATION   SURVEYS. 
Mv»h,  natural  and  tyntketic — Rata  oj  duty. 


Act  of— 

Par. 

Rates  of  du 

US.- 

SOS 

831 
49 

SiSE:S::SSa?a:::::::::::::::::::::::::: 

Free. 

1913 

»    *    •    must,  Brained  or  in  nods,    ■    *    •    all  naturai  «■  ByntliBtii 
odonleroos  or  aromatic  substances,  prerraraMon-i,  and  mixtures 

metlcs:  all  the  (ore^oin?  not  contalnini:  alcotaol  and  not  specially 
prodded  to  iQ  tuts  section. 

20  pm  cenl. 

Court  and  Treasury  Decisions. 


Musk  in  the  grain  is  held  dutiable  as  an  unenumerated  unm 
factured  article  and  not  as  crude  musk  in  the  natural  pod  undei 
act  of  1883.     {T.  D.  8962.) 

Artificial  musk,  which  chemically  is  tri-nitro-iso  butylxylol,  I: 
the  result  of  the  combination  of  106  parts  of  xylol,  74  parts  o 
butyl  alcohol,  and  189  parts  of  nitric  acid,  the  xylol  being  the 
coal-tar  derivative  in  the  body,  was  held  properly  classified 
chemical  compound  imder  paragraph  3  of  the  act  of  1897,  and 
as  a  coal-tar  product  or  preparation  under  paragraph  15.  (G 
6148,  T.  D.  26693;  T.  D.  28582,  suit  4123.) 

In  another  case,  in  which  additional  evidence  was  offered  on  b( 
of  the  importers,  the  artificial  musk  was  similarly  classified.  (C 
7161,  T.  D.  31269;  Magnus  v.  1  C».  CuPt.  Appls.,  166.) 


General  Information. 

PROTiaiON   IN  THE   ACT  OP  1913. 

*  *    civet,    *    *    *    all  the  foregoing  not  containing  alco- 

*  *    20  per  centum  ad  valorem. 

DESCRIFnON   AND  USES. 

is  an  odorous  substance  obtained  as  a  secretion  from  both  the 
d  female  of  the  civet  cat.  The  civet  cat  of  Africa  {Viverra 
md  the  species  found  in  the  East  Indies  { V.  zibetha)  furnish 
t  of  the  civet  of  commerce,  although  occasionally  supplies 
ived  from  Java,  China,  and  the  Malabar  coast.  Civet  is  an 
s,  semiliguid  substance,  yellowish  in  color,  becoming  brown 
sure  to  air,  and  of  an  unpleasant  and  bitter  tastel  The  con- 
d  material  has  a  very  objectionable  odor,  but  when  diluted 
greeable  odor  disappears,  and  it  becomes  a  valuable  fixative 
imery. 

lercial  civet  is  occasionally  adulterated  with  vaseline  or  a 
betance  such  as  coconut  butter.  Substitutes  are  now  pro- 
Cnthetically  which  resemble  civet  in  odor  or  in  its  fixative 
es.  These  are  available  in  liquid  or  crystalline  form. 
is  used  exclusively  in  the  manufacture  of  perfumery  and  cos- 
It  was  formerly  used  to  some  extent  in  medicine. 
rticle  shown  in  the  import  statistics  under  the  caption  "  civet 
mdoubtedly  the  same  sort  of  material  elsewhere  classed  as 
Civet  itself  is  an  oily  semihquid  substance,  but  "civet  oil" 
lown  to  commerce  or  to  science. 

PRODUCTION    AND   TRADE. 

are  a  number  of  species  of  civet  cats,  of  which  the  following 
more  important:  Viverra  dvella  (African),  V.  zihetha  (In- 
V.  dvellina  (Malabar  coast),  V.  TuegaspeU  (Burmese),  V. 
^o  (Javan),  and  V.  malaccenses  (Chinese).  The  African 
t  furnishes  the  largest  proportion  of  civet  of  commerce;  its 

is  exported  principally  from  Abyssinia.  London,  Paris, 
g,  and  New  York  are  the  principal  markets, 
ivet  cat  has  two  well-defined  civet  glands  forming  a  deep 
I  the  posterior  portion  of  the  abdomen.  The  pouch  is  divided 
■  sacs,  each  the  size  of  a  marble,  in  which  the  civet  is  secreted 
i  are  kept  in  confinement  for  the  purpose  of  collecting  their 
dich  is  removed  from  the  cats  by  means  of  a  small  spatula 
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at  intervals  of  about  four  days.  The  male  yields  1  to  1 J  drams  and 
the  female  J  to  1  dram.  Civet  is  packed  in  horns  holding  about  30 
ounces. 

IMPORTS. 

Imports  of  civet  in  1911  amounted  to  27,086  ounces,  valued  at 
$7,850,  and  were  admitted  free  of  duty.  In  1913  the  quantity  of 
civet  imported  was  considerably  less  than  in  1911,  although  the  total 
value  was  more  than  double  that  in  1911.  In  1914  and  1915  imports 
fell  to  about  2,200  ounces;  in  1916,  1917,  and  1918  the  average 
annual  import  was  about  9,500  ounces.  During  1919  15,315  ounces, 
valued  at  $17,253,  were  received. 

Imports  classified  as  *' civet  oil''  were  reported  during  1912,  1913, 
1914,  1915,  1918,  and  1919,  and  ranged  between  250  ounces,  valued 
at  $392,  in  1914  and  5,181  ounces,  valued  at  $7,365,  in  1915. 

As  previously  noted  these  imports  are  believed  to  be  no  different 
from  the  material  elsewhere  classed  as  ** civet." 

PRICES. 

The  price  of  civet  has  been  remarkably  stable  for  an  imported 
perfume  material.  From  Januarv,  1912,  until  the  outbreak  of  the 
European  war  civet  was  quoted  at  $1.50  to  $2  per  ounce.  Thfe 
price  then  rose  to  $2  and  $2.25,  and  this  price  obtained  for  three 
years.  Since  January,  1918,  there  has  been  a  slight  increase  and 
prices  have  ranged  between  $2.25  and  $3.25. 

TARIFF   HISTORY. 

Crude  civet  was  mentioned  specifically  on  the  free  list  of  the 
act  of  1883,  and  this  provision  was  included  in  the  free  list  of  suc- 
ceeding tariff  acts  until  1913.  In  the  act  of  1913  civet  became 
dutiable  at  20  per  cent  ad  valorem.  I 

t 

TARIFF    CONSIDERATIONS.  j 


0 
0 


Civet  presents  no  particular  tariff  problem.     The  natural  material  $ 

is   not  obtainable  from  domestic  sources,  and  although  synthetic  \ 

substitutes  are  manufactured  in  this  country  they  can  not  replace  the 
genuine  civet  in  all  of  its  uses.  The  article  is  also  unimportant  from 
a  revenue  viewpoint;  the  maximum  annual  revenue  received  in 
1919  amounted  to  $3,451. 

Attention  should  be  called  to  the  provision  for  ''civet  oil.^'  This 
material  is  not  a  recognized  article  of  commerce,  but  is  believed  to 
be  identical  with  civet  itself.  Both  provisions  carry  the  same  rate  of 
duty  and  accordingly  there  is  no  loss  of  revenue.  To  simplify  and 
correct  the  classification  for  civet,  however,  the  provision  for  ''civet 
oiP'  might  be  omitted  in  future  tariff  revisions. 
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Civet  J  crude — Imports  for  consumption — Revenue, 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918, 
1919. 


Rate  of  duty. 


Free.. 
do. 

do. 


do 

do 

do 

do 

20  per  cent  *. 

do 

do 

do 

do 

do 


Quantity. 


Ounces. 

13,415 
2,584 
5,888 

27,086 
5,039 

11,269 
2,004 
757 
1,820 
9,600 
9,230 
9,766 

15,315 


Value. 


S18,182 

2,717 

5,715 

7,850 

6,725 

15,557 

3,150 

828 

2,086 

12,099 

13,148 

11,877 

17,253 


S165 
417 
2,419 
2,629 
2,375 
3,451 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


SI.  35 
1.05 
.97 
.29 
1.33 
1.38 
1.57 
1.09 
1.14 
1.26 
1.42 
1.21 
1.12 


Per  cent. 


I 


20 
20 
20 
20 
20 
20 


1  Not  containing  alcohol  and  n.  s.  p.  f. 
Civet  oil — Imports  for  consumption — Revenue. 


Fiscal  year. 


1912. 
1913. 
1914. 
1914. 
1915. 
1918. 
1919. 


Rate  of  duty. 


Free 

do 

do 

20  per  cent . 

do 

do 

do 


Quantity. 


Ounces. 

992 
1,155 

130 

120 
5,181 
3,277 

361 


Value. 


Duty 
collected. 


SI,  225 

1,688 

170 

222 

7,365 

5,136 

890 


$44 

1,473 

1,027 

178 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


SI.  23 

1.46 
1.30 
1.85 
1.42 
1.56 
2.47 


Per  cent. 


20 
20 
20 
20 


i 

V 
ii' 

i: 


Civet — Prices  per  ounce,  wholesale,  New  York,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1912... 
Apr.  1, 1912... 
July  1.1912... 
Sept.  30, 1912. 
Dec.  30, 1912.. 
Mar.  29,  1913.. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913.. 
Mar.  30, 1914.. 
June  29, 1914. 
Aug.,  1914.... 
Oct.  1,  1914... 
January,  1915. 
April,  1915... 
July,  1915.... 
October,  1915. 
January,  1916. 
April,  1916... 


Sl.50-S2.00 
1. 50-  2. 00 
1.50-  2.00 
1.50-  2.00 
1.50-  3.00 
1.50-  2.00 
1.60-  2.00 
1.50-  2.00 
1.50-2.00 
1.50-  2.00 
1.50-  2.00 
1.50-  2.00 
2.00-  2.23 
2.00-  2.25 
2.0O-  2.25 
2.00-  2.25 
2.0O-  2.25 
2. 00-  2. 25 
2. 00-  2. 25 


July,  1916 S2.00-S2.25 

October,  1916 2.00-  2.25 

January,  1917 2.00-  2.25 

April,  1917 2.00-  2.25 

July,  1917 2.0O-  2.25 

October,  1917 2.00-  2.25 

Dec.31,  1917 2.25-  2.35 

January,  1918 2.25-  2.35 

April,  1918 2.50-  2.75 

July,  1918 2.50-  2.75 

October,  1918 2.50=2.75 

January,1919 3.00-  3.25 

April,  1919 3.00-3.25 

July,  1919 3.00-  3.25 

October,  1919 3.0O-  3.25 

January,  1920 2.50-  3.25 

April,  1920 2.75-3.00 

July,  1920 3.00-3.25 


Civet — Rates  of  duty. 


Act  of— 

Par. 

1883 

607 

1890 

534 

1894 

437 

1897 

521 

1909 

533 

1913 

49 

Tariff  classification  or  description. 


Civet,  crude. 
do , 


do 

do 

do 

*  *  *  civet, 


*  *  *  all  the  foregoing  not  containing  alcohol  *  *  *. 


Rates  of  duty, 
specific  and 
ad  valorem. 


Free. 

Do. 

Do. 

Do. 

Do. 
20  per  cent. 


^  • 


ll('' 


M 

X, 
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quantities  include  those  of  the  rose,  violet,  jasmine,  hyacinth,  carna- 
tion, geranium,  and  may-blossom  types. 

The  aromatic  chemicals  may  be  divided  into  two  classes;  (1)  Those 
obtained  as  the  result  of  organic  synthesis  from  distillates  or  other 
products  of  coal-tar  origin  and  (2)  those  obtained  directly  from  the 
essential  oils  or  prepared  from  such  products  by  further  manufacture. 
An  example  of  a  coal-tar  aromatic  chemical  is  artificial  musk  obtained 
from  toluol  (the  base  for  the  important  explosive  T.  N.  T.),  by  con- 
densing it  with  isobutyl  alcohol  and  subseauent  nitration.     Benzalde- 
hyde,  which  is  commonly  known  as  artincial  oil  of  bitter  almonds, 
is  a  much  simpler  product  of  the  same  class  and  is  also  prepared  from 
toluol.    Other  important  coal-tar  perfumes  are  benzyl  acetate,  an 
important  odorous  principle  of  the  jasmine  flower;  diphenyl  oxide, 
the  artificial  geranium  odor;  coumarin,  the  flavoring  principle  of 
tonka  beans,  and  methyl  salicylate,  or  artificial  oil  oi  wintergreen. 
Aromatic  chemicals  derived  from  the  essential  oils  form  the  basis 
for  the  synthesis  of  many  other  perfume  materials.    Thus,  citral, 
the  odorous  principle  of  lemon  and  lemongrass  oils  is  isolated  from 
the  latter  and  by  condensation  with  acetone  is  changed  into  another 
substance  known  as  ionone.    lonone  and  its  derivatives  are  widely 
used  for  reproducing  the  odor  of  violets.     Heliotropin,  the  basis  for 
odors  of  the  heliotrope  type,  is  prepared  from  sairol,  a  substance 
obtained  from  camphor  and  sassafras  oils.     Vanillin,  which  is  the 
flavoring  principle  of  vanilla  extract,  was  at  one  time  obtained 
exclusively  from  vanilla  beans.     It  is  now  produced  in  large  quanti- 
ties by  the  oxidation  of  an  aromatic  chemical  obtained  from  oil  of 
cloves  or  it  can  be  produced  from  guaiacol,  a  coal-tar  product.     The 
aromatic  chemicals  range  in  price  from  about  $1  per  pound,  as  in 
the  case  of  methyl  salicylate;  to  $50  per  pound  for  artificial  musk. 
Sales  of  other  compounds  at  $100  per  pound  are  not  uncommon. 

Since  many  of  the  mixtures  and  comoinations  contain  some  natural 
flower  products,  it  is  natural  that  France  should  attain  supremacy 
in  this  particular  field.  The  aromatic  chemicals,  however,  were  pro- 
duced most  largely  in  Germany  where  their  manufacture  became 
closely  allied  with  that  coimtry's  coal-tar  dyestuff  and  chemical 
industries. 

Certain  products,  such  as  vanillin,  which  are  consumed  on  a  large 
scale,  were  produced  in  the  United  States  in  tjonsiderable  quantities 
before  1914.  Several  firms  were  also  engaged  in  the  manufacture 
of  a  number  of  other  aromatic  chemicals,  but  their  total  output  was 
of  little  importance  as  compared  with  the  imports  of  these  materials. 
Production  statistics  for  most  of  these  materials  have  not  been 
published.  The  census  in  1914  reported*  the  output  of  vanillin  and 
amyl  acetate,  but  other  synthetic  products  were  not  shown  in  detail. 
Since  1917,  the  Tariff  Commission  has  published  an  annual  census 
of  dyes  and  other  coal-tar  products  which  has  included  the  perfumes 
and  flavors  of  coal-tar  origin.  The  output  of  coal-tar  flavors  in 
1917  was  779,416  pounds  valued  at  $1,862,456;  in  1918,  458,256 
pounds  valued  at  $4,925,627;  and  in  1919,  610,825  pounds  valued 
at  $1,318,654.  Coal-tar  perfumes  in  1917  were  reported  as  19,545 
pounds  valued  at  $125,961;  in  1918,  as  116,263  pounds  valued  at 
$584,695,  and  in  1919,  41,419  pounds  valued  at  $164,302.  In  the 
case  of  both  flavors  and  perfumes,  the  large  increase  in  1918  was 
caused  by  demand  for  certain  articles  for  military  purposes. 


: 
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from  coal-tar  or  other  chemical  products,  or  (2)  they  may  be  derived 
in  whole  or  in  part  from  natural  sources,  such  as  the  essentail  oils. 
For  example,  benzdldehydey  the  main  constituent  of  oil  of  bitter 
almonds  is  prepared  from  the  coal-tar  distillate,  toluoly  while  ionone, 
the  basis  of  all  synthetic  violet  perfumes,  is  manufactured  from  dtraZ, 
a  definite  chemical  substance  isolated  from  oil  of  lemon  grass. 

The  most  important  synthetic  aromatic  chemicals  are  discussed  in 
detail  in  a  later  part  of  this  report.     (See  pp.  82  to  93.) 

2.  The  second  of  the  two  classes  referred  to  above,  namely,  the 
natural  and  synthetic  mixtures,  can  not  be  so  easily  defined.     The 
first  class  is  made  up  of  definite  chemical  substances,  which  may  be 
identified  readily  by  means  of  well-known  chemical  and  physical  prop- 
erties.    The  second  class,  on  the  other  hand,  consists  of  mixtures  and 
combinations,  each  of  which  may  be  made  up  of  a  half  dozen  or  more 
different  natural  or  chemical  constituents.     Certain  of  these  mixtures 
are  of  known  composition,  but  in  most  cases  they  are  marketed  under 
trade  names  and  their  composition  is  guarded  as  trade  secrets.    There 
are  a  number  of  flowers,  such  as  the  lily  of  the  valley,  honeysuckle, 
sweet  pea,  and  lilac,  from  which  the  odorous  principles  can  not  be 
extracted  commercially,  and  for  which  the  perfumer  is  dependent 
upon  artificial  means  of  reproduction.     However,  practically  every 
flower  odor  and  natural  essential  oil  is  imitated  by  a  so-called  ^'syn- 
thetic flower  oil,'^  which  for  certain  purposes  may  be  regarded  as  a 
more  or  less  satisfactory  substitute.     The  term  ^' synthetic'^  as  thus 
used  is  a  misnomer,  since  these  synthetic  oils  are  usually  mixtures  of 
different  constituents,  some  of  which  may  themselves  be  synthesized, 
while  others  may  have  been  isolated  from  essential  oils  or  extracted 
from   flowers.     One   class  of   these  preparations  of  especial  tariflf 
interest  is  made  up  of  highly  manufactured  products  in  which  a  lar^e 
number  of  both  natural  and  synthetic  materials  have  been  skilfully 
compounded  to  produce  a  product  which  can  be  converted  into  a  fin- 
ished perfume  by  the  simple  addition  of  alcohol.     In  other  cases 
perhaps  two  or  more  of  these  preparations  may  be  required  for  the 
finished  perfume,  but  even  then  the  preparation  of  the  final  product 
requii'es  comparatively  little  skill. 

HISTORY   AND   PRODUCTION   OF    SYNTHETIC   PERFUMES. 

The  cultivation  of  natural  perfume  materials,  because  of  climatic 
conditions  and  the  large  amount  of  actual  hand  labor  involved  has 
necessarily  been  limited  to  the  few  countries  where  these  require- 
ments can  be  met.  Moreover,  the  flower  crops  vary  widely  from  year 
to  year  and  for  this  and  other  reasons  supplies  are  irregular  and  the 
market  is  easily  influenced.  While  the  synthetic  industry  had  its 
origin  in  the  chemists'  attempt  to  imitate  flower  odors  which  could  not 
be  extracted  from  the  natural  sources,  it  has  led  to  the  synthesis  of 
'  I]  numerous  chemical  compounds  capable  of  replacing  natural  perfume 

and  flavoring  materials.  As  the  methods  of  production  were  im- 
proved, in  many  cases  synthetic  products  were  developed  which  were 
not  only  cheaper,  but  because  of  greater  purity  and  uniformity  were 
actually  superior  to  the  natural  products. 

The  first  synthetic  aromatic  chemical  was  probably  oil  of  myrbane 
(nitrobenzol),  introduced  by  Collas  about  1850  and  still  used  to  some 
extent  as  a  substitute  for  benzaldehyde,  the  artificial  oil  of  bitter 
almonds.     Coumarin,  the  active  principle  of  tonka  beans  and  an  im- 


TARIFF  INFORMATION  SURVEYS. 

portant  base  for  the  odor  of  new-mown  hay,  was  syntbesi 
W.  H.  Perkin  in  1867,  and  was  followed  later  by  heliotrof 
was  prepared  by  oxidation  of  safrol,  a  substance  found  i 
oil.  The  synthesis  in  1876  of  vanillin  by  Tiemann  and 
may,  however,  be  said  to  have  marked  the  real  beginn 
synthetic  industry.  These  chemists  used  the  sap  of  a  pine 
basis  of  their  synthesis,  but  it  has  since  been  shown  that  v 
be  more  cheaplv  prepared  by  the  oxidation  of  eugenol,  a  con 
oil  of  cloves.  Musk,  one  of  the  oldest  and  most  importar 
materials,  was  synthesized  by  Dr.  Albert  Bauer  in  1888. 
artificial  musk  was  prepared  from  toluene,  isobutyl  alcohol, 
acid  and,  although  of  entirely  different  chemical  comp 
possessed  an  odor  practically  identical  with  that  of  tl 
product.  This  synthesis  may  be  regarded  as  one  of  the  m 
tant  accomplishments  in  the  mdusfcry,  and  it  has  been  folloi 
discoveiT  and  development  of  a  great  many  more  syntheti 
chemicals.  The  present  list  includes  several  hundred  diffei 
ical  compounds,  and  new  products  are  constantly  being  add 

FOREIGN   PRODUCTION. 

The  manufacture  of  synthetics  on  a  commercial  scale  ' 
by  de  Laire,  who  established  a  factory  near  Paris  in  li 
short  while  the  industry  spread  to  Germany,  where  it  mai 

f progress.  There  the  industry  became  closely  allied  with 
acture  of  dyostuiTs,  pharmaceuticals,  and  photographic 
thus  forming  a  unit  in  Germany's  great  coal-tar  industry, 
soon  began  to  export  large  quantities  of  synthetics  to  En 
America  for  use  m  the  manufacture  of  toilet  soaps  and  i 
"radea  of  perfumery.  France  consumed  the  bulk  of  her 
auction  in  the  manufacture  of  finished  perfumery,  which  shi 
to  practically  every  country  in  the  world.  Both  France 
zertand  have  speciahzed  to  some  extent  in  the  manufacti 
more  expensive  mixtures  and  preparations,  which  wei 
exported  to  the  United  States  ana  Canada. 

Justin  du  Pont,  a  French  authority,  in  referring  to  the 
perfume  industry  at  the  outbreak  of  the  war,  made  the 
statement: 

At  present  all,  or  nearly  all,  of  the  larce  aynthetic  perfume  factories  ■ 
are  located  in  France,  Germany,  Switzerland,  and  Holland.  There  are 
12  in  Germany,  4  in  Switzerland,  and  2  in  Holland.  England  has  me 
success  in  the  industry,  but  her  factories  are  largely  concerned  with  th( 
food  materials.  In  Germany  the  synthetic  perfume  industry  is  closely  I 
the  manufacture  of  dyestuffs,  pharmaceuticals,  and  photographic  chemic 

It  is  very  easy  to  obtain  an  incorrect  idea  of  the  importance  of  the  Fret 
if  one  rehea  upon  the  official  statistics  of  the  country's  commerce.  The 
imports  for  the  last  three  vears  before  the  war  are  given  aa  follows:  191 
francs.  1913,  1,429,000  francs;  and  1914,  742,000  franca.  The  value  of 
are  given  aa  follows:  1912,  192,000  francs;  1913,  165,000  francs;  and  1! 
franca  It  is  verv  obvious  that  these  olHcial  figures,  at  least  for  the 
incnrrect,  aince  th'e  least  pretentious  French  factory  annuallv  exports  mt 
total  indicated  for  the  industry.  This  is  due  primarily  to  the  fact  that  ] 
exported,  not  as  "synthetic  perfumes"  but  as  "raw  materials  for  perfumer 
iwl  pmducla,"  and  "perfume  chemicals."  I  estimate,  and  1  bdieve  vei 
lively,  that  the  official  export  flgnres  for  aynthetic  perfumes  can  be  multip 
25  to  30  in  order  to  obtain  the  correct  idea  of  the  importance  of  lie  Frenct 

Nora. — Import  and  export  figures  tor  Germany  and  France  are  shown 
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DOMESTIO  PRODUCTION. 

Prior  to  the  war  the  domestic  manufacture  of  synthetic  perfume 
'Chemicals  was  carried  on  only  to  a  very  limited  extent,  and  this 
^country  was  dependent  upon  Germany  for  the  larger  proportion  of 
our  consumption  of  these  articles,  rroducts  such  as  vanillin  and 
.comnarin,  which  are  used  in  large  quantities,  were  being  manufac- 
;tured  on  a  considerable  scale  before  1914,  and  there  were  also  several 
£rms  producing  a  number  of  synthetic  perfume  chemicals,  but  their 
rtotal  production  contributed  only  a  small  part  of  our  consumption. 
The  production  of  vanillin  was  reported  by  the  Census  of  Manufac- 
tures in  1914  to  be  120,619  pounds,  valued  at  $525,219.  Other 
synthetic  perfume  materials  are  not  shown  in  detail  in  the  Census  of 
Manufactures. 

The  United  States  Tariff  Commission,  in  its  census  of  dyes  and  coal- 
tar  chemicals,  has  pubUshed  the  following  totals  for  the  domestic 
jproduction  of  the  synthetic  aromatic  chemicals  of  coal-tar  origin : 


Year. 


IT: 


*    1 


1917 
1918 
a919 


Description. 


Flavors  (coumarin,  saccharin  and  methyl  salicylate; 

Perfume  materials 

Flavors  (coumarin,  saccharin,  ethyl  benzoate) , 

Perfume  materials. , 

Flavors  (coumarin,  ethyl  benzoate,  ethyl  salicylate  and  saccharin) 
Perfume  materials. , 


Quantity.    Value. 


Pounds. 
779,416 

19,545 
458,256 
116,263 
610,825 

41,419 


$1,862,456 

125,961 

4,925,627 

»  584, 695 

1,310-654 

164,302 


1  The  large  production  during  1918  was  caused  by  the  fact  that  certain  perfUme  chemicals,  such  as  benzyl 
:Acetate  (see  p.  21)  were  used  in  considerable  quantities  for  military  purp'>ses. 

The  synthetic  aromatic  chemicals  of  coal-tar  origin  produced  in 
the  United  States  during  1917,  1918,  and  1919,  are  shown  on  page 
94  in  as  great  detail  as  can  be  published  without  revealing  con- 
fidential information. 

TRADE  IN  SYNTHETIC  PERFUMES. 

Imports. — Imports  of  these  materials  have  been  shown  separately 
in  the  import  statistics  only  since  1914,  and  are  classed  under  the 
following  head:  ''Substances,  preparations,  and  mixtures,  odoriferous 
or  aromatic,  used  in  the  preparation  of  perfumes  or  cosmetics, 
n.  s.  p.  f.,  not  containing  alcohol.^' 

From  October  3,  1913,  to  June  30,  1914,  the  imports  so  classified 
were  valued  at  $280,461.  In  the  fiscal  year  1915  this  increased  to 
$552,579,  and  in  1916  reached  the  maximum  of  $637,839.     For  the 

?eriod  1917-1919  the  average  annual  import  was  about  $500,000. 
he  quantity  of  the  imports  was  shown  for  the  first  time  in  1919  and 
amounted  to  34,451  pounds. 

The  average  revenue  yielded  by  this  classification  has  been  in  the 
neighborhood  of  $100,000  per  annum. 

Detailed  statistics  for  all  of  the  materials  included  under  the 
various  heads  were  shown  for  the  first  time  by  Dr.  E.  R.  Pickrell  in 
the  census  of  chemicals  and  allied  products  imported  during  the 
fiscal  year  1914.^  This  census  shows  that  synthetic  coal-tar  per- 
fumes imported  in  1914  amounted  to  68,374  pounds  valued  at  $65,404, 
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During  this  same  period  coumarin  fell  from  $22  to  $4.75  per  pound 
and  aubepine  from  $22  to  $5.65  per  pound. 

TARIFF  HISTORY. 

The  provision  for  natural  and  synthetic,  odoriferous  substances  ^ 
preparations,  and  mixtures  used  in  the  manufacture  of  perfumes  and 
cosmetics  appeared  for  the  first  time  in  the  tariff  act  oi  1913,  and  a 
duty  of  20  per  cent  ad  valorem  was  provided.     Under  previous 
tariff  acts  these  materials  were  rather  diversely  classified.^     The  arti- 
ficial essential  oils  were  usually  held  dutiable  under  the  provisions 
for  the  natuial  oils.     (wSee  G.  A.  5535,  T.  D.  24905,  and  G.  A.  5732, 
T.  D.  25438.)     Certain  combinations  of  floral  odors,  such  as  muguet 
concretes,  were  held  to  be  mixtures  and  combinations  of  essential  oils, 
which  provision  from  1883  to  1909  was  dutiable  at  25  per  cent  ad 
valorem.     The  synthetic  aromatic  chemicals  were  usually  classified 
as    '^chemical   compounds    *     *     *     not  specially  provided  for/' 
dutiable  at  25  per  cent  ad  valorem. 

Certain  aromatic  chemicals  of  coal-tar  origin,  such  as  aubepine 
(Abstract  21062,  T.  D.  29700;  G.  A.  1859,  T.  D.  13587)  were  held  to 
be  coal-tar  preparations  not  colors  or  dyes,  not  medicinals,  n.  s.  p.  f ., 
dutiable  at  20  per  cent  ad  valorem  under  the  tariff  acts  of  1883  and 
1890,  free  under  the  act  of  1894,  and  dutiable  at  20  per  cent  in  1897 
and  1909.  Flavors  of  coal-tar  origin  are  dutiable  under  Title  V, 
section  500,  Group  III  of  the  act  of  September  8,  1916,  which  provides 
a  duty  of  30  per  cent  ad  valorem  for  flavors  of  coal-tar  origin.  Certain 
other  aromatic  coal-tar  chemicals,  such  as  benzaldehyde  and  benzyl 
chloride,  which  are  used  as  intermediates  for  dye  manufacture,  as 
well  as  in  perfumery,  are  dutiable  under  Group  II  of  the  same  act  at 
15  per  cent  ad  valorem,  plus  2^  cents  per  pound. 

TARIFF   CONSIDERATIONS. 

Act  of  1913,  par.  49.  "*  *  *  all  natural  or  sjmthetic  odoriferous  or  aromatic  substances,  prepara- 
tions, and  mixtures  used  in  the  manufacture  of,  but  not  marketable  as,  perfumes  or  cosmetics;  all 
the  foregoing  not  containing  alcohol  and  not  provided  for  in  this  section   *   ♦    *." 

The  above  provision  presents  several  tariff  problems  of  importance. 
As  previously  noted  in  this  report,  this  provision  includes  a  large 
number  of  materials  of  widely  different  character  which  can,  however, 
be  divided  into  two  separate  and  distinct  groups,  representing  the 
products  of  two  branches  of  the  perfume  industry. 

Aromatic  chemicals. — The  first  group  consists  of  the  definite  chemical 
bodies  known  as  aromatic  chemicals.  Should  it  be  desired  to  provide 
separately  for  these  two  classes  of  perfume  materials,  the  material 
in  the  first  group  might  be  described  for  tariff  purposes  as  follows: 

Odoriferous  or  aromatic  chemical  substances,  uncompounded,  obtained  from 
essential  oils  or  from  natural  or  chemical  products. 

These  materials  are  now  produced  on  a  substantial  scale  in  the 
United  States  and  during  the  war  the  bulk  of  our  consumption  was 
supplied  by  domestic  production.     The  manufacture  of  the  aromatic 

iFor  more  detailed  discussion,  see  Court  and  Treasury  Decisions, -p.  90,  infra. 
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chemicals  of  coal-tar  origin  forms  a  well-defined  branch  of  the  new  dye- 
stufF  industry,  since  it  consumes,  as  its  raw  materials  the  same  chemi* 
cals  which  are  used  for  the  production  of  intermediates,  dyes,  and  sya* 
thetic  pharmaceuticals.  These  perfume  materials  were  practically 
the  only  coal-tar  products  not  provided  for  as  a  group  in  the  act  of 
September  8,  1916,  although  tnis  act  included  provisions  for  the 
closely  related  coal-tar  flavors  and  for  a  numoei  of  individual 
articles  used  for  both  dye  and  perfume  manufacture  (e.  g.,  benzalde* 
hyde,  benzyl  chloride,  and  nitrooenzol) .  In  the  proposed  amendment 
to  the  act  of  September  8,  1916  (H.  R.  8078,  popularly  known  as  the 
Longworth  bill) ,  as  passed  by  the  House  of  Representatives  September 
29, 1 9 1 9 ,  these  synthetic  perfume  materials  were  not  included,  although 
their  incorporation  in  tne.bill  had  been  considered  in  the  hearings 
before  the  Ways  and  Means  Committee.  (See  hearings  on  H.  R.  8078 
before  the  Ways  and  Means  Committee,  pp.  518-53  4.) 

When  the  Longworth  bill  came  before  the  Senate  Finance  Coin- 
mittee,  however,  another  effort  was  made  to  extend  its  provisions  in 
order  to  cover  the  synthetic  perfume  materials  of  coal-tar  origin • 
(See  hearings  on  H.  K.  8078  before  Senate  Finance  Committee,  pp, 
207—216  and  614,  615.)  In  this  connection  the  following  statement 
by  the  United  States  Tariff  Commission,  in  a  letter  addressed  to 
Con^essman  Longworth  on  August*  5,  1919,  was  introduced  in  the 
hearings: 

In  the  preparation  of  the  report  of  the  Tariff  Commisftion,  dated  r/ecember  12,  1918,. 
Buggeating:  a  revision  of  title  5  of  the  act  of  September  8^  1910,  perfuinerv  mat<»rialB 
were  pnrpofsely  left  out  because  Congress  had  apparently  clearly  expressed  an  intent 
to  leave  them  dutiable  under  the  tariff  act  of  1913.  Perfume  materials  of  coal-tar 
origin  are,  however,  so  closely  allied  to  drugs  and  flavors  of  similar  origin  that  they 
might  logically  be  included  with  them.  There  are  materials,  such  as  methyl  sali- 
cylate, which  may  be  used  an  drugs,  flavors,  or  perfumes.  Benzyl  benzoate  and 
benzyl  acetate  are  worthy  of  special  mention  by  name  because  in  addition  to  their 
use  as  drugs  and  perfumes  they  were  found  during  the  war  to  be  useful  as  a  solvent 
for  the  vai'nish  used  on  airplane  wings,  and  large  amounts  were  made  for  this  purpose. 
The  mfiteriul  used  iot  this  iifuq>08e  does  not  require  to  be  of  the  high  quality  necessary 
for  use  in  medicine  or  perfumery,  and,  therefore,  it  is  suggested  that  these  two  sub- 
stances be  mentioned  by  name  in  order  to  forestall  a  claim  bj"  an  importer  that  the 
materials  are  not  perfume  materials,  but  solvents  for  airplane  varnish. 

If  Congress  desires  to  include  perfiune  materials  in  Group  III,  the  following  amend- 
ments to  H.  K.  8078  will  accomplisli  this  purpose: 

liisert,  on  page  5,  line  7,  of  H.  K.  8078,  after  the  word  "flavors,"  the  follow- 
ing: *'*  *  *  benzyl  acetate,  benzyl  benzoate,  synthetic  odoriferous  or  aromatic 
eiib«?tances,  preparations,  and  mixtures,  used  in  the  manufacture  of,  but  not  niar- 
ketalde  as,  perfumes  and  cosmetics  and  not  containing  alcohol." 

Add  to  the  repealing  clause,  page  8,  line  8,  after  the  figure  ''46,"  the  figure  *M0." 

On  page  5,  line  2,  after  the  word  'flavors,"  insert  the  words  ^'synthetic  materialer 
for  perfumes  and  co-imotics."  .    ,        . 

In  the  bill  as  reported  by  the  Finance  Committee,  however,  the 
proposed  amendment  to  cover  synthetic  perfume  materials  was  not 
incorporated. 

Mixtures  and  preparations. — ^The  second  group  includes  the  mixtures 
and  combinations  of  aromatic  chemicals,  with  or  without  the  addition 
of  essential  oils  and  other  natural  floral  products.  These  compounded 
semifinished  materials  for  tariff  purposes  might  be  described  as 
follows: 

All  compmmded' preparations,  mixtures,  and  combinations  of  essential  and  distilled 
oils.  o<loriferou8  or  aromatic  substances,  and  natural  floral  products,  used  in  the  manu- 
iacture  of,  but  not  marketable  as,  perfumes  or  cosmetics,  and  not  containing  alcohol- 
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This  provision  wotild  indtide  all  of  the  soncalled  "artificial  floMrer 
Oils/'  ad  w^ll  as  eompoutid^  preparations  obtained  by  coihbiiling 
and  blending  a  number  of  odors  of  either  natural  Or  chemical  Origin. 
These  preparations,  as  previously  noted  in  this  report,  are  more 
highly  manufactured  than  are  the  straight  aromatic  cnemieals.  The 
<^mpounding  and  blending  requires  considerable  technical  skill  and 
experience,  and  in  some  cases  is  carried  almost  to  the  sti^e  of  the 
finished  perfumes.  The  composition  of  these  mixtures  is  known  only 
to  their  manufacturers,  who  market  them  imder  trade  names,  which 
usually  offer  little  or  no  clue  as  to  their  character.  Many  of  these 
preparations  may  represent  a  compounding  of  a  large  number  of 
constituents  and  by  a  simple  addition  of  alcohol  may  become  market- 
able as  finished  perfumes.  By  importing  these  semimanufactured 
preparations  and  completing  the  compounding  in  this  country  there 
IS  tnus  a  possible  means  of  evading  the  higher  duties  imposed  on 
finished  perfumes  and  toilet  waters. 

Obneral  In^obmation  fob  Individual  Articles. 


ABOMATIG   chemicals. 


Of  coal-iar  origin  (those  marked  with  an  asterisk  are  discussed  in 
detail) : 


*Acetophenone  or  hypnone. 

Amyl  dtinamate. 

Amyl  phenyl  acetate. 

Amyl  salicylate. 
•Artificial  musk. 

Musk  xyline  crystals. 
Musk  ketone. 
Musk,  ambrette. 
*Aubepine  or  anisic  aidehydie  (methyl 

paradxybenzaldehyde) . 
•Benzaldenyde. 
♦Benzyl  alcohol. 
*Benzyl  acetat)9. 

Benzyl  butyrate. 
*Benzyl  chloride. 

Benzyl  cinnamate. 
♦Benzyl  benzoate. 

Benzyl  fonnate. 

Benzyl  phenyl  acetate. 

Benzyl  propionate. 

Benzyl  isovalerate. 

Belizyline  acetone. 

.Bromelia  or  neroline  (ethyl  ether  of  beta- 

.  naphthol.) 
♦Bromst^Tol. 
♦Cinnanric  aldehyde. 

Cinnamene  chloride. 
♦Coumarin. 

Diethyl  phthalate. 

Dimethyl  anthranilate. 
♦Diphenyl  oxide  or  artificial  geraniunCi. 

Diphenyl  methan6. 

Ethyl  anthranilate. 

Ethyl  benzoate. 

Ethyl  cinnamate. 

Ethyl  phenyl  acetate. 


Hydratropic  Aldehyde. 

Indt>l. 

Isobutyl  anthranilate. 

Isobiityl  benzoate. 

Isobutyl  cinnamate. 

Melilot  (parametbyl  acetophenond). 

Methyl  acetophebone. 
*Methyl  anthranilate. 

Methyl  benzoate. 

Methyl  cinnamate. 

Methyl  i^enyl  acetate. 

Methyl  phthalol. 
*Methyl  salicylate. 

Methyl  para  crfesol. 
*MuBk,  see  Artificial  musk. 
*Nerolin  (ethyl  ether  of  beta^naphthoi)^ 

Orchidee  or  sanforie  (iso  amvl  salicyli^) . 

Orchidone  (iso-butyl  saiicyldte). 

Phenet(^  (ethyl  phenyl  euier). 
♦Phenyl  acetaldehyde. 

Phenyl  acetic  acid. 
♦Phenyl  ethyl  acetate. 
♦Phenyl  ethyl  alcohol. 

Phenyl  ethyl  benzoate. 

Phenyl  ethyl  formate. 

Phenyl  ethyl  phenyl  acetate. 

Phenyl  ethyl  propionate. 

Phenyl  propyl  alcohol. 

Phenyl  propyl  acetate. 

Propyl  phenyl  acetate. 
♦Salicylic  aldehyde. 

Skatol. 

Vanillin   (when   made  from  synthetic 

guaicol). 
♦Yara  Ya»i  (niethyl  dther  of  beta-naph- 
thol). 
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Of  noncoil^tar  oHgin  (those  marked  with  an  asterisk  are  later 
discussed  in  detail)  : 


1.  From  easential  oils  of  other  natural 
aoui^ces: 
♦An^tbol. 
*AiilBlc  aMcliyde  (from  an^thd). 

Bomeol. 

Bomyl  acetate. 

CatVdl. 
*Citral. 
tOitfbAellAl. 
*^txotielloL 

Gucalyptol. 
*Eug<eiiol. 
*(3eFfiniiol. 

OtftAiiyl  bcelAte. 

Goraiiyl  )>utytate. 
,  Geranyl  formate^ 
*H'eliotropih. 
*l6iiobe. 

Iralol — alpha  and  beta. 

Isoborneol. 
laoeugehol. 
*l.iiialool. 

inaLyl  focmate. 

finalyi  valerate. 

"enthbl. 
Methyl  Iralol. 
OieHAnthlc  ethet. 
»Rhodiaol. 


1.  From  eflaential  oils  of  other  natuml 

sources — Con  tinued . 
♦Safrol. 

Santalol. 
*Terpineol. 

Ter^Layl  acetate. 
*  Vanillin  (when  made  from  eugenol ). 

2.  From  chetnical  sources: 

*Amyi  aoeiate. 
Attiyl  valerate. 
Decyl  aldehyde. 

gecyl  alcohol, 
thyl  acetate, 
fithyl  butyrate. 
Ethyl  citrate. 
E^yl  formate. 
Ethyl  oxalate. 
Ethyl  propionate, 
^thyt  valerate. 
Heptyl  alcohol, 
laoamyl  acetate. 
Isobutyl  acetate . 
Isobatyl  valerate. 
Noiiyl  alcohol. 
Nonyl  aldehyde. 
Octyl  alcohol. 
Octyl  aldehjrde. 
ProJ)ioiiic  acid. 
Valeric  acid. 
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CHAMICAL6. 

Of  €oal-4ar  oripin. — 1.  Acetophenoney  or  hypnone,  is  chenodcalhr 
ki^cswB  ad  a  ketone  and  corresponds  to  the  fomiula  O^HsCO  CH^.  It 
is  prepared  synthetically  by  treating  benzol  with  acetyl  chloride.  It 
h«6  a  stroiig  odor,  somewhat  resembling  that  c^  acacia  fiowei^y  and  is 
used  principally  in  pierfuming  soaps.  It  is  now  produced  on  a  com- 
mercial scale  in  the  United  States.  Imports  during  the  fiscal  year 
1914  amounted  to  236  pounds,  valued  at  S469;  80  per  cent  coming 
from  Germany. 

2»  Aii'^dal  musk  of  commerce  is  chiefly  trinitro-iBO-butyl-xvIene 
(CisHisCNO,))!))  although  similar  and  related  products,  duca  as 
trinitro-iso-butyI*tolu€ne  and  trinitro-butyl-tolyl-azoimide,  are  also 
marketed  under. the  name  of  ''artificial  musk.''  The  original  niusk, 
discovered  by  Bauer  in  1888,  was  the  toluene  derivative  and  was 
prepared  by. treating  toluene  with  isobutyl  chloride  by  meafis  of 
aluminum  chloride  (a  process  Well  known  to  chemists  as  the  "Friedel 
and  Crrfts  reaction").  Xhe  isobutyl  toluene  thus  prepared  is  care- 
fully purified  and  then  treated  with  a  mixture  of  sulphuric  and  nitric 
aeids.  The  purified  artificial  musk  cousists  of  small,  yellowish, 
needle-shapea  crystals  havii^  the  peculiar  odor  of  musk.  It  is 
utilized  largely  in  the  manufiacture  of  scented  toilet  soaps  and,  to  a 
lesser  extent,  in  perfumes.  Musk  ketone  is  a  derivative  of  artificial 
musk  which  possesses  a  slightly  difl^erent  odor.  Ambrette  musk  and 
similar  derivatives  are  products  of  more  complicated  syntheses  from 
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rlene  and  meta  cresol,  aod  are  valued  for  their  particular 
JUS  properties  and  their  greater  solubility, 
'iiited  States  is  one  of  thelai^est  consumers  of  artificial  musk, 
arently  its  manufacture  has  not  as  yet  been  established  on  a 
lie  in  this  country.  This  slow  development  has  been  caused 
lly  by  the  difficulty  in  securing  such  raw  Joaterials  as  meta 
i  meta  cresol  of  the  desired  purity.  The  demand  for  these  ma- 
small  and  their  purification  wbuld  require  the  installation  of 
special  equipment. 

nports  01  synthetic  musk  in  1914  amounted  to  9,686  pounds 
•e  valued  at  $14,901.  Switzerland,  France,  and  Gennany 
t  principal  sources  of  supply, 

etic  musk  was  quoted  at  $1.75  per  pound  in  August,  1914; 
January,  1915;  $8.50  in  January,  1916;  $11.50  in  January, 
rhe  price  rose  to  $30  in  January,  1919,  but  during  the  year 
off  about  50  per  cent,  and  in  January,  1920,  synthetic  musk 
ted  at  $13  to  $15  per  pound.  This  price  has  obtained  during 
three  quarters  or  1920, 

hefine,  or  anisic  aldehyde,  is  paramethoxybenzaldehyde 
CH,)CHO).  It  is  the  basis  for  perfumes  of  the  hawthome 
'blossom  types.  It  is  prepared  in  either  of  two  ways:  (1)  By 
tylatioH  of  paraoxybenzaldehyde  which  is  obtained  as  a  by- 
in  Uie  manufacture  of  salicylic  aldehyde  (ortho  oxybenzalde- 
ir  (2)  by  the  oxidation  with  (chromic  acid)  of  anethol,  an 
obtMned  from  anise  oil.  Aubepine  was  produoed  in  the 
)tates  during  1918  and  1919,  but  the  production  statistics  can 
published  without  revealing  confidential  information.  The 
during  the  fiscal  year  1914  were  4,140  pounds,  valued  at 
and  came  principally  from  Germany. 

isaldehyde,  or  artificial  oil  of  bitter  almonds,  is  a  colorless 
oil  corresponding  to  the  formula  CgHBCHO.  It  has  the 
odor  characteristic  of  almonds.  Benzaldehyde  is  usually 
I  from  toluol  by  chlorinating  to  form  benzal  chloride  which 
i  under  pressure  with  milk  of  lime  and  calcium  carbonate, 
id  as  an  mtermediate  in  some  dyes,  in  organic  synthesis,  in 
I  compounds,  in  perfumery,  and  to  a  limited  extent  in  medi- 
nere  are  three  grades  of  benzaldehyde,  viz.,  technical,  f.  f.  c. 
m  chlorine),  and  U.  S.  P.  Only  the  latter  two  grades  are 
for  U36  in  perfumes  and  flavors, 

1  Tariff  Commission's  statistics  for  the  domestic  production 
Idehyde  no  effort  has  been  made  to  differentiate  between  the 
grades.  In  1917  there  were  seven  manufacturers  of  benzal- 
and  their  production  was  132,336  pounds  valued  at  $2.72 
id.  In  1918,  11  producers  reported  an  output  of  360,591 
valued  at  $2.40  per  pound.  The  1919  census  of  production 
3  manufacturers  with  a  combined  production  of  518,634 
valued  at  $0.78  per  pound.  The  lower  price  in  1919  was 
lue  to  the  release  of  toluol  from  military  requirements.  The 
of  benzaldehyde  in  1914  consisted  of  only  5,640  poimds  of 
i]ica]  product  valued  at  25  cents  per  poimd  and  876  pounds 
ire  product  valued  at  43  cents  per  pound.  The  small  imports 
area  with  the  present  domestic  production  is  explained  by  the 
t  prior  to  1914  oiu"  consumption  was  very  small.  With  the 
iment  of  the  dye  industry  on  a  large  scale,  however,  large" 
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quantities  of  benzaldehyde  were  required  for  the  manufacture  of 
certain  important  colors,  such  as  the  malachite  and  brilliant  greens. 

Senzaideliyde  was  mentioned  specifically  in  Group  II  of  the  act  of 
1916,  and  lias  been  dutiable  since  that  time  at  15  per  cent  ad  valorem 
plus  2i  cents  per  pound. 

5.  Bervzyl  alcohol  is  a  colorless  liquid  with  a  faint  aromatic  odor  and 
is  used  in  peifxmie  mixtures  as  a  fixative  and  also  as  an  intermediate 
material  for  other  aromatic  chemicals.  It  is  prepared  by  chlorinating 
toluol  to  benzylchloride  and  replacing  the  chlonne  with  an  hydroxjrl 
group.      Its  chemical  formula  is  CoHgCHjOH. 

The  domestic  production  of  technical  benzyl  alcohol  has  been 
reported  by  the  Tariff  Commission  to  have  been  as  follows: 


Year. 


1917.,- 
1918- . . 
1919. .  - 


Number  of 
manii- 

facttirers. 


4 

6 


Production. 


Pounds. 
10,403 
L3,950 
15,678 


Value. 


$47,383 
87,138 
33,770 


Value  per 
pound. 


$4.33 
6.25 
2.15 


Tbie  imports  in  1914  were  3,020  pounds  valued  at  $1;733  and  came 
eh  11  fly  from  Germany. 

f>  iBenzyl  acetate  (CeHsCHjCjHjOj)  is  perhaps  the  most  important 
of  the  benzyl  esters  used  as  such  in  perfumery.  It  is  a  very  important 
eotiHtituent  of  natural  oil  of  jasmine  and  is  found  in  ylang-ylaW  and 
other  natural  flower  oils.  It  has  a  fruity  odor  and  is  used  m  coinbina- 
tion  with  other  materials  in  soap  manufacture.  The  pure  ester  is 
most  largely  used  in  artificial  jasmine  products. 

The  production  of  benzyl  acetate  in  this  coimtry,  shown  for  the 
first  time  in  the  Tariff  Commission's  census  for  1918,  amounted  to 
30,193  pounds  valued  at  $101,284.  There  were  seven  producers.  In 
1919  the  total  production  was  17,049  poimds  valued  at  $39,137.  The 
decrease  in  output  during  1919  is  explained  by  the  fact  that  during 
1918  benzyl  acetate  (and  oenzyl  benzoate)  were  largely  used  as  high- 
T3oiling  solvents  for  the  waterproofing  used  on  airplane  wings. 

Imports  in  1914  were  reported  to  be  12,197  pounds  valued  at 
4(5,893,  of  which  Germany  furnished  83.1  per  cent. 

7.  Benzyl  chloride  (C^HsCHjCl),  like  benzaldehyde,  is  not  primarily 
a  synthetic  perfume  material  but  is  important  in  that  it  is  the 
intermediate  material  from  which  the  important  benzyl  esters  are 
produced.  It  is  a  colorless  liquid  with  an  aromatic  odor  and  is 
prepared  by  toluene  with  chlorine.  In  addition  to  the  technical 
grade  a  pure  product  is  sold  for  medicinal  use. 

The  production  as  reported  by  the  Tariff  Commission  includes  all 
:grades  of  benzyl  chloride.    The  output  has  been  as  follows: 


Year. 


1917. 
1W9. 


Number  of  • 
manufactur- 
ers. 

(Mtput. 

Value. 

11 
11 

8 

•- 

Pounds. 
136,179 
690,980 
720,953 

1163,998 
463,071 
166,182 

Value  per 
pound. 


$1.20 
.66 
.23 


♦  -.  r 
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;  The  imports  of  benzyl  chloride  in  1914  amounted  to  4,261  pounds, 
valued  %t  $12,074,  all  of  which  came  from  Germany.  Durmg  the 
ealeadar  year  1919,  1,000  pounds  of  benzyl  ohloride,  valued  at  $430, 
were  imported. 

Benzyl  chloride  was  mentioned  specifically  in  the  act  of  September 
8y  1916,  and  a  duty  of  15  per  cent  ad  valorem  plus  2i  cents  per  pound 
was  provided. 

8.  Benzyl  henzoate  (CeHsCHjCOOC^jHg),  although  not  fo;iind  in 
nature^  is  used  largely  in  perfumery  as  a  fixative  and  as  a  solvent  for 
other  constituents.  It  is  a  colorless,  oily  liquid  with  but  a  very 
faintly  aromatic  odor.  Benzyl  benzoate  haa  recently  been  used  in 
medicine  with  considerable  success  as  a  nonnarcotic  antispasmodic. 
During  the  war  it  was  found  that  benzyl  benzoate  and  benzylacetate 
were  well  adapted  for  use  as  solvents  for  the  ^'dope''  used  for  fire- 
proofing  and  waterproofing  the  wings  of  airplanes. 

Production  of  benzyl  benzoate  was  shown  for  the  first  time  in  the 
Tariff  Commission  census  for  1918,  which  showed  that  five  firms 
produced  a  total  of  62,318  pounds,  valued  at  $5.46  per  pound.  In 
1919  it  was  produced  in  a  much  smaller  quantity  by  three  firms,  bijt 
the  output  can  not  be  published  without  revealing  confidential 
information. 

Imports  of  benzyl  benzoate  during  the  fiscal  year  1914  amounted 
to  10,102  pounds,  valued  at  $5,291,  of  which  over  30  per  cent  came 
from  Germany. 

9.  Bromstyroly  which  is  the  bromine  derivative  of  the  hydrocarbon 
styrene  (phenyl-ethylene),  corresponds  to  the  chemical  formula 
C0H5  — CH~CHBr.  It  is  a  heavy-,  pale  amber-colored  oil  with  a 
sweet  odor,  resembling  that  of  the  jacinth.  It  is  used  extensively  in 
perfuming  soap  and  with  other  products  in  compounding  perfumes. 
Styrene,  or  styrol,  occurs  naturally  in  styrax,  the  oriental  sweet 
gum  from  Liquid  ambar  orientaUs,  It  can,  however,  be  prepared 
synthetically  from  cinnamic  acid. 

Bromstyrol  has  been  produced  in  the  United  States  since  1917  by 
three  firms,  but  statistics  can  not  be  published  without  revealing 
confidential  information. 

The  imports  of  bromstyrol  in  1914  amounted  to  165  pounds,  valued 
at  $610,  83  per  cent  of  which  came  from  France. 

10.  Cinnamic  aldehyde  (CeHg  — CH  =  (X)H)  is  the  odorous  principle 
of  oil  of  cassia  (Chinese  cinnamon  oil),  making  up  at  least  80  per  cent 
of  this  product.  It  may  be  obtained  by  distillation  from  cassia  or 
cinnamon  oils  or  may  be  prepared  synthetically  by  the  condensation 
of  benzaldehyde  with  acetaldehyde.  The  synthetic  product  is  a 
pale  lemon-colored  Uquid  of  great  purity.  Cinnamic  aldehyde  is 
used  principally  in  flavoring  extracts  and  to  some  extent  in  the 
manuiacture  of  toilet  soaps  and  cosmetics,  such  as  tooth  pastes. 

Statistics  are  not  available  for  the  domestic  production.  Imports 
classified  as  cinnamic  aldehyde  in  1914  amounted  to  6,066  pounds 
valued  at  $4,934.  It  is  believed  that  considerably  larger  quantities 
were  imported  and  classified  as  artificial  cassia  or  cinnamon  oils. 

11.  Coumarin  (CqH^Oj)  is  a  white  crystalline  solid  occurring 
naturally  in  tonka  beans,  dear-tongue  leaves,  and  other  plants. 
Chemically,  coumarin  is  the  d-lactone  of  coumaric  acid.  It  was  first 
prepared  synthetically  by  Sir  W.  H.  Perkin  in  1867  by  heating  salicylic 
aldehyde  with  acetic  anhydride  and  sodium  acetate — the  method  still 
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in  use.  The  .synthetic  {nnoduot  hns  fmtcticfklljr  driven  the  natural 
coumarm  from  the  market.  Its  chief  commercial  use  ie  aa  a  flavor, 
but  it  is  used  to  some  extent  in  perfumery  aa  a  fixative  for  other 
odors. 

The  Tariff  Oommission  census  of  coal-tar  chemicals  has  never  heen 
able  to  publish  the  figurea  for  the  ouput  of  coumarin,  although  pro- 
duction has  been  reported  on  a  large  and  increasing  scale  in  1917, 
1918,  and  1919.  Imports  of  coumarin  duripg  1914  amqunted  to 
43,714  pounds  valued  at  1104,852. 

Tde  act  of  September  8,  1916,  provided  a  duty  of  30  per  cent  ad 
valorem  on  flavors  of  coal-tar  origin.  There  has  been  considerably 
litigation  as  to  whether  or  not  coumarin  was  dutiable  under  (1)  the 
provision  for  coal-tar  flavors,  or  (2)  under  Group  II  of  the  act  of  1916 
at  15  per  cent,  as  a  coal-tar  intermediate  for  the  manuf^ture  of 
flavors,  or  (3)  under  the  provision  in  paraeraph  49  of  the  act  of  1913 
for  materials  used  in  the  manufacture  of  perfumes.  The  Court  of 
Customs  Appeals  has  recently  reversed  a  decision  of  a  lower  court, 
and  lias  held  that  coumarin  is  more  accurately  de^ribed  by  the  pro- 
vision in  paragrs^di  49  and,  therefore,  dutiable  at  20  per  cent  ad 
valorem. 

12,  Diphenyl  oxide  (CeHj-O-CeHj),  or  artificial  geranium,  is  a 
white  crystalline  material  obtained  by  the  oxidation  of  diphenyl  by 
means  of  chromic  acid.  It  possesses  the  odor  of  geranium  leaves  and 
is  an  important  synthetic  base  for  producing  different  geranium 
preparations. 

l>iphenyl  oxide  has  been  produced  in  the  United  States  since  the 
outbreak  of  the  war  but  figures  for  its  production  can  not  be  pub- 
lished without  revealing  the  operations  of  individual  producers. 

TTie  imports  into  the  United  States  in  1914  amounted  to  5,982 
pounds  valued  at  $5,944.  The  price  in  the  United  States  during  1920 
nas  been  about  $1.50  to  $2  per  pound. 

13.  Methyl  anthranilate  (CeH^-NHL-COaCHa),  or  artificial  neroli, 
is  a  white  crvstalline  matea*ial  which  occurs  naturally  in  jasmine, 
neroli,  and  tuberose  oik.  It  has  a  penetrating  orange-blpssom  odor 
and  is  one  of  the  most  important  synthetic  perfume  materials.  It  is 
also  used  to  some  extent  in  flavoring.  One  peculiar  property  of 
methyl  anthranilate  is  caused  by  the  fact  that  when  brought  in 
contact  with  certain  other  substances  such  as  aldehydes  and  ketones, 
it  combines  chemically  with  them  to  form  colored  products.    THius,  its 

.  use  is  limited  to  some  extent  to  products  in  which  this  color  reaction 
is  not  detrimental.  If,  instead  of  methyl  anthranilate,  the  perfumer 
uses  the  methyl  ester  of  methyl  anthranilic  acid  (methyl  methyl  oj 
dimethyl  antmranilate)  the  formation  of  a  color  is  avoided,  but  at  tho 
expense  of  the  odor.  Methyl  anthranilate  is  prepared  by  hcatiuiS 
anthranilic  acid  with  methyl  alcohol  in  the  presence  of  hydroohioric 
acid. 

Domestic  production  of  methyl  anthranilate  was  reported  by  the 
Tariff  Commission  1918,  but  statistics  could  not  be  published  without 
revealmg  the  operations  of  the  single  producer.  In  1919  three 
manufacturers  reported  an  output  of  695  pounds  vah#d  at  $11. 9Q 
per  pound. 

In  1914  the  imports  amounted  to  779  pounds  valued  at  $1,537. 

14.  Methyl  salicylate  (HOC^jH^OO^CH,),  oar  artificial  oil  of  winter- 
green,  is  a  colorless  oily  liquid  with  a  strong  odor  of  wintergreen. 
It  is  largely  used  as  a  substitute  for  oil  of  wintergreen  and  in  fact 
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has  to  a  large  extent  replaced  the  natural  product  as  a  flavoruxg 
material  for  extracts,  confectionery,  and  liniments  and  other  medicine. 
Methyl  salicylate  is  official  in  the  United  States  Pharmacopoeia  (IX) 
although  when  used  as  a  medicine  the  label  must  indicate  whether 
it  has  been  produced  ^nthetically;  or  is  obtained  by  distillation  from 
the  natural  plants.  The  synthetic  product  is  prepared  by  heating 
methyl  alcohol  and  salicylic  acid  in  the  presence  of  sulphuric  acid. 

Methyl  salicylate  was  produced  by  four  firms  in  1917  and  by  the 
same  number  in  1918,  but  in  neither  year  could  the  figures  be  published 
without  revealing  individual  operations.  In  1919  the  output 
amounted  to  879,820  pounds,  valued  at  $332,123.  Production  of 
natural  oil  of  wintergreen  was  quoted  at  about  26  cents  per  pound  in 
August,  1914,  and  by  January  1,  1915,  the  price  had  risen  to  55  cents. 
The  rise  continued  throughout  1915  and  1916,  and  at  the  beginning  of 
1917  had  reached  $1.20  per  pound.  Since  that  time  the  price  nas 
fallen  off,  and  during  1919  and  1920  methyl  salicylate  has  been  quoted 
in  the  neighborhood  of  75  cents. 

Imports  of  methyl  salicylate  have  been  small,  even  before  the  war. 
The  1914  import  amounted  to  12,147  poimds,  valued  at  $2,513,  of 
which  over  90  per  cent  came  from  France.  For  tariff  purposes  it  has 
heen  classified  under  the  same  provision  as  natural  oil  of  wintergreen, 
dutiable  at  20  per  cent  ad  valorem. 

15.  Nerolin,  the  ethyl  ether  of  beta-naphthol  (C10H7OC2H5),  is  a 
white  crystalline  solid  with  a  strong  aromatic  or  fruity  odor.  It  is 
used  extensively  in  perfuming  cheaper  grades  of  soap  and  also  to  some 
extent  in  perfumes  and  cosmetics.  It  is  prepared  by  heating  beta- 
naphthol  with  ethyl  iodide  and  alkah. 

Domestic  production  of  nerolin  was  reported  to  the  Tariff  Commis- 
sion for  the  first  time  in  1919,  but  the  figures  can  not  be  published 
without  revealing  individual  operations.  Imports  in  1914  amounted 
to  but  352  pounds,  valued  at  $613. 

Yarayara  (C10H7CO2CH3),  the  methyl  ether  of  beta-naphthol,  is 
closely  related  to  nerolin,  differing  from  it  only  in  that  methyl 
instead  of  ethyl  alcohol  is  used  in  its  preparation.  Its  odor  is  some- 
what more  powerful  and  persistent,  but  in  general  is  used  for  the  same 
purposes  as  is  nerolin.  Production  has  been  reported  in  1919  by  a 
single  domestic  firm.  The  imports,  which  have  been  small,  amounted 
in  1914  to  374  pounds,  valued  at  $435. 

16.  Phenyl  dcetaldehyde  (CeHgCHzCHO)  is  a  colorless  liquid  with  a 
strong  hyacinth  odor.  In  conjunction  with  bromstyrol,  phenyl 
acetaldehyde  forms  the  basis  of  most  of  the  commercial  jacinth  or 
hyacinth  preparations.  It  is  prepared  by  the  action  of  sodium 
hydroxide  on  phenyl-alpha-chloro-acetic  acid  or  by  heating  phenyl 
lactic  acid  with  dilute  sulphuric  acid. 

Production  of  phenyl  acetaldehyde  was  reported  to  the  Tariff  Com- 
mission by  one  firm  in  1919.  The  imports  m  1914  amounted  to  358 
pounds,  valued  at  $2,169,  and  70  per  cent  came  from  Switzerland. 

17.  Phenyl  ethyl  acetate  (CcHgCjH^CCgHgOa)  is  found  in  nature  in 
oil  of  roses  and  in  conjunction  with  other  materials  is  used  in  making 
synthetic  rose  preparations.  It  is  a  colorless  oil  with  a  decidedly  fruity 
odor.     It  is  prepared  synthetically  from  phenyl  ethyl  alcohol. 

Production  was  reported  to  the  Tariff  Commission  in  1919  by  two 
firms,  but  the  figures  can  not  be  published.  The  Pickrell  census  of 
imports  in  1914  did  not  show  any  importation  of  phenyl  ethyl  acetate. 
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18.  Phenyl  ethyl  alcohol  (CeHsCH,CH,OH)  forms  nearly  60  per  ceat 
of  the  oil  extracted  from  rose  blossoms  and  acoordinsly  is  a  very 
valuable  material  for  the  preparation  of  artifioial  penumes  of  the 
rose  type.  The  pure  product  is  a  colorless  heavy  oil  with  a  character- 
istic roselike  odor,  it  is  extensively  used  either  as  such  or  in  the 
form  of  its  esters  (acetate,  formate,  benzoate,  etc.)  for  compounding 
many  floral  odors. 

Phenyl  ethyl  alcohol  was  reported  to  the  Tariff  Commission  in  191 9, 
but  the  output  could  not  be  published  without  revealing  confidential 
information.  The  imports  in  1914  were  reported  to  be  1,198  pounds, 
valued  at  $6,404.  In  addition  considerable  quantities  were  probably 
•claesified  as  s^thetic  rose  preparations. 

19.  Snlicyhc  aldehyde,  sometimes  known  as  salicylous  acid,  is 
chemically  ortho-oxy-benzaldehyde  (CeH40HCH0).  It  can  be  pre- 
pared by  oxidation  of  salicin,  a  glucoside  from  the  bark  of  8alix,  hut 
IS  usually  prepared  synthetically  by  treating  phenol  with  chloroform 
in  the  presence  of  sooium  hydroxide.  It  is  a  yellow  oil  with  an  aro- 
matic odor  and  is  used  in  perfumery,  where  it  is  known  as  "reine  des 
pres "  (meadow  sweet) .    It  can  be  used  for  the  synthesis  of  coumarin. 

Salicj'Uc  aldehyde  was  reported  for  the  first  time  in  the  Tariff  Com- 
mission's  census  of  production  for  1919  and  by  a  single  producer. 
The  imports  in  1914  consisted  of  but  23  pounds — 14  pounds  invoiced 
as  "synthetic''  and  valued  at  $1.50  per  pound,  and  9  pounds  invoiced 
as  ''genuine"  and  valued  at  $13.75  per  pound. 

SYNTHETIO  AROMATIC   CHEMICALS   OF  NONCOAIXTAR   ORIGIN. 

20.  Anethol  is  a  camphorlike  body,  which  makes  up  the  larger  part 
of  the  oil  obtained  from  anise  seed.  It  is  chemically  para-meth-oxy- 
propenyl-benzene  and  is  represented  by  the  formula  — C3H5  —  CeH4 
(OCHg).  Anethol  is  obtained  from  anise  and  fennel  oils,  usually  by 
-crystallization,  although  it  can  be  obtained  by  distillation.  The  pure 
product  is  a  spUd  at  ordinary  temperature  (m.  p.  22.5°  C.)  and  crys- 
tallizes in  snow-white  leaflets.  It  nas  a  strong  aniselike  odor  and  an 
intensely  sweet  taste. 

Anethol  is  of  principal  importance  in  that  it  serves  as  the  basis  for 
the  manufacture  of  anisic  aldehyde,  which  is  sold  in  commerce  as 
aubepine.  This  so-oaUed  aubepine,  which  may  also  be  prepared  from 
coal  tar,  is  the  principal  constituent  in  all  artificial  nawthorne  or 
may-blossom  perfumes. 

The  domestioproduction  of  anethol  has  not  been  reported  in  official 
pubUcations.  The  imports  of  anise-seed  oil  have  averaged  about 
120,000  pounds  per  year,  but  it  is  not  known  what  proportion  of  this 
quantity  is  usea  for, the  production  of  anethol.  The  imports  of 
anethol  into  the  United  States  were  shown  in  1914  and  amounted  to 
only  495  pounds,  valued  at  $S9Q,  all  of  which  came  from  Germanv. 

2 1 .  Anisic  aldehyde  is  discussed  under  the  aromatic  chemicals  of 
coal-tar  origin,  although  it  is  usually  prepared  from  anethol  by 
oxidation  with  chromic  acid. 

22.  Citralis  an  aliphatic  aldehyde  (C^oHieO),  which  is  one  of  the 
active  prmciples  of  lemon  oil  and  also  a  major  constituent  of  oil  of 
lemon  grass.  It  is  largely  responsible  for  the  flavor  of  lemon  oil, 
and  is  therefore  of  some  value  as  a  concentrated  lemon  flavor.  From 
the  point  of  view  of  the  perfumer  it  is  of  most  interest  as  a  raw  ma- 
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torial  which  can  be  con  verted  into  valuable  perfumes  by  synthetic 
jMPocesses.  Of  most  importance,  perhaps,  is  the  derivative,  ionon^y 
'Wllich  is  the  b^is  for  all  synthetic  violet  perfumes. 
'^ Statistics  for  the  domestic  production  oi  oitral  are  hot  available, 
although  it  is  known  that  considerable  quantities  of  lemon-grass  oil 
«e  imported  for  their  citral  content. 

The  imports  of  citral  in  1914  were  1,771  pounds,  valued  at  $3,867, 
^f  which  76  per  cent  came  from  Germany. 

For  tariff  purposes  citral  has  been  classified  as  oil  of  lemon.  (In 
re  Fritzsche,  56  Fed.,  819,  affirming  G.  A.  909  (T.  D'.  12137).) 

23.  OUroneUal  is  an  aldehyde  closely  related  to  citral  and  is  one  of 
the  principal  constituents  of  citronella  oil.  Citronella  corresponds 
to  the  formula  CioHjgO,  and  is  lately  used  as  a  raw  material  for  other 
synthetic  perfume  materials.  Citronella  oil  is  imported  into  the 
tJnited  States  in  considerable  quantity  for  the  production  of  citro- 
nellol  and  the  terpene  alcohol  geraniol  (see  later). 

The  imports  of  citronellol  in  1914  amounted  to  but  464  pounds, 
valued  at  $2,465. 

24.  CitroneUol  is  a  terpene  alcohol  corresponding  to  the  formula 
CioHjqO,  which  is  found  associated  with  geraniol  in  the  oils  of  rose, 
geranium,  palmarosa,  and  citronella.  Citronellol  does  not  exist  bv 
itself  in  any  of  the  flower  oils,  and  since  its  separation  from  geraniol 
can  be  accomplished  only  by  destroying  a  large  proportion  of  this 
valuable  material,  it  is  often  sold  as  a  mixture  oi  geraniol,  citronellol, 
and  other  related  alcohols  present  in  oil  of  roses.  This  mixture  is 
known  in  the  trade  as  rhodinol  (see  later).  Citronellol  can  be  pro- 
duced synthetically  from  citronellal.  The  synthetic  product  is  a 
colorless  liquid  with  a  rose-like  odor,  although  used  largely  in  com- 
pounding sweet-pea  and  orange-flower  preparations. 

The  domestic  production  of  citronellol  is  not  known.  In  1914  the 
imports  of  citronellol  were  reported  to  be  1,526  pounds,  valued  at 
$4,318.  France  and  Germany  supplied  the  bulk  of  this  quantity. 
Imports  of  rhodinol,  which  were  corisiderably  smaller,  are  discussed 
in  connection  with  that  article. 

25.  Eugenol  (C3H.CpH3(OH)OCH3)  is  a  phenol  which  makes  up 
about  90  per  cent  of  oil  of  cloves.  It  is  extracted  by  agitating  the 
oil  with  a  soda  solution,  followed  by  treatment  with  an  acid.  It  is 
purified  by  distillation  in  a  stream  of  carbon  dioxide  gas.  Eugenol 
when  treated  with  an  alcoholic  potash  is  changed  to  its  isomer  isoeu- 
genol,  and  this  product  is  the  basis  for  the  manufacture  of  vanillin, 
the  most  important  of  the  flavoring  principles.  This  is  the  principal 
use  for  eugenol,  and  will  be  discussed  later  in  connection  with  vanillin. 

The  production  of  eugenol  is  carried  on  to  a  Jarffe  extent  in  this 
country.  Statistics  showing  the  output  of  eugenpT  have  not  been 
published,  but  in  1914  the  Census  of  Manufactures  reported  that  the 
domestic  production  of  vanillin  amounted  to  120,619  pounds,  valued 
at  $525,219. 

Imports  of  eugenol,  even  before  the  war,  were  small  and  in  1914 
totaled  only  490  pounds,  valued  at  $991. 

26.  Geraniol  is  an  alcohol  corresponding  to  the  formula  CioHjgO, 
which,  as  such  or  in  the  form  of  its  esters,  constitutes  a  lai^e  propor- 
tion of  palma  rosa  or  Indian  geranium  oil.  It  is  isolated  from  this 
oil  and  finds  considerable  application  in  synthetic  geranium  and  rose 
preparations.     Geraniol  has  been  found  to  be  one  of  the  principal 
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coiistiti|.eiit8  of  oil  of  rose,  which  accounts  for  its  extensive  use  in 
artificiail  rose  oils.  It  is  also  one  of  the  alcohols  contained  in  the 
mix  true  known  as  rhodinol.  (See  p.  92.)  In  addition  to  palma 
ri>sa  oil,  geranipl  occurs  in  citronella  and  African  geranium  oils.  It 
C«tn  also  be  prepared  chemically  from  citronellal  and  from  linalool, 
an  alcob.ol  from  oil  of  linalol. 

Of  th.6  esters  pf  ger^-niol  usod  in  perfumery,  the  following  are  the 
most  important:  Geraniol  acetate,  geraniof  formate,  and  geraniol 
but-rrate. 

DoiEiestic  production  of  geraniol  has  not  been  reported.  Imports 
in  1914  amounted  to  2,727  pounds,  valued  at  $6,838.  Imports  of 
^raixiol  acetate  amoxmted  to  IdS  pounds,  valued  at  S634. 

27.  Heliotropirij  or  piperonylic  aldehyde,  is  a  white  crystalline 
material  vUose  chemical  composition  is  represented  by  the  formula 
CH^O^CaHjCHO.  It  possesses  the  odor  of  heliotrope  and  is  probably 
tlie  natural  constituent  responsible  for  the  odor  of  that  flower. 
Hello  tropin  is  obtained,  however,  from  an  entirely  different  source. 
Tte  substance  aafroi,  which  forms  80  per  cent  of  the  oil  of  sassafras 
axid  is  also  pr^ent  in  camphor  oil  (from  which  the  bulk  of  the  safrol 
is  obtained),  is  treated  with  a  solution  of  a  potassium  salt  to  form 
iso-safrol  and  this  product  is  oxidized  with  chromic  acid  or  vdth 
ozone  to  form  heliotropin. 

Helio tropin  cr,  stals  are  used  in  perfumery-  as  a  synthetic  base  for 
lieliotrope  odor,  "and  also  as  a  constituent  in  lilac,  lily,  violet,  and 
otlier  preparations.  Some  heliotropin  is  also  used  in  flavoring 
confectionery. 

The  domestic  production  of  heliotropin  is  not  known  although  the 
manufacture  is  carried  on  on  a  substantial  scale  in  this  country. 

The  imports  of  heliotropin  cr>  stals  in  1914  amounted  to  10,219 
pounds,  valued  at  $8,715.  The  domestic  product  during  1919  and 
1920  has  been  quoted  at  $3.50  to  $5  per  pound. 

28.  lonone  (C13H2O)  and  its  derivatives  form  the  basis  for  the 
manufacture  of  practically  all  artificial  violet  perfumes  and  cosmetic 
preparations.  The  odor  of  iris  (or  orris)  root,  which  is  similar  to 
that  of  the  violet,  has  been  found  to  be  due  to  the  ketone  irone,  which 
possesses  the  same  formula  and  is  therefore  isomeric  with  ionone. 
As  pointed  out  in  the  discussion  of  citral,  ionone  is  prepared  from 
that  product  by  condensing  it  with  acetone  to  form  the  substance 
known  as  pseudo-ionone.  By  treatment  with  acids  this  material  is 
converted  into  ionone*  Ionone  exists  in  two  isomeric  forms  (an 
aipha  and  beta  ionone),  each  of  which  has  a  slightly  different  odor. 
Of  the  several  derivatives  of  ionone,  the  most  important,  perhaps, 
are  the  methyl  ionones  known  as  a-iralol  and  b-iralol.  The  violet 
ketones  and  their  derivatives  are  marketed  under  a  number  of  trade 
names. 

Considerable  ionone  is  manufactured  in  this  country,  but  the  total 
domestic  production  has  not  been  published.  The  census  of  imports 
for  1914  reported  only  190  pounds  of  ionone,  valued  at  $1,178.  In 
addition,  however,  the  followmg  quantities  of  artificial  violet  prepa- 
rations were  also  imported: 
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Name. 


Alefol  Tlolet 

Atonone  (synthetic  violet) 

Do 

Cynthlal  (artificial  violet) . 

Folione,  green  violet 

lonirone  (artificial  violet). 

Iraldiol 

Tralia  (orris  violet) 

Irenia 

Irisolette 

Irisolette,  for  soap 

Irisone 

Do 

Violet,  crystal 

Violet  oil,  svnthetic 

Violette  for  soap 

Total 


Value. 


$270 
147 
681 
431 
1,049* 
218 
875 
490 
318 
4,919 
2,466 
6,671 
2:023 
11,426 
5,586 
2,816 


40,292 


29.  lAnalool  (CjoH^OH)  is  an  alcohol  which  constitutes  a  lar^e 
proportion  of  the  oils  of  linaloe  and  rosemary.  It  also  exists  either  in 
a  free  state  or  in  combination,  in  bei^amot,  lavender,  neroli,  petit- 
grain,  ylang  ylang,  and  other  oils.  The  pure  product  is  a  colorless 
liquid  with  an  odor  similar  to  bergamot  oil  and  French  lavender.  It 
is  produced  on  a  commercial  scale  in  the  United  States  from  linaloe 
oil,  of  which  Mexico  is  the  principal  source. 

Imports  of  linaloe  oil  in  1914  amounted  to  4,067  pounds  valued  at 
$10,443.  In  addition,  there  were  104  poimds  of  terpeneless  oil  valued 
at  $488.  Imports  of  linalool  during  tne  same  year  amounted  to  406 
pounds  valued  at  $1,406.  Linalyl  acetate,  the  principal  ester  of 
linalool,  was  imported  in  the  following  amount:  Four  hundred  and 
seventy-one  pounds  valued  at  $2,206. 

30.  Alenihol  is  a  camphor-like  material  obtained  from  oil  of  pepper- 
mint. Although  by  nature  and  use  menthol  belongs  to  the  class  of 
aromatic  chemicals,  it  is  elsewhere  mentioned  specifically  in  the  tariff 
law  and  is  given  detailed  discussion  in  that  connection. 

31.  Rhodinol  of  commerce,  as  pointed  out  Under  the  discussion  of 
citronellol  (see  p.  90),  is  a  mixture  of  geraniol,  citronellol,  and  other 
related  alcohols  present  in  oil  of  rose.  Chemically  rhodinol  is  laevo- 
citronellol  (C^oHjoO),  but  this  product  is  not  the  ordinary  article  oi 
commerce.  Statistics  for  domestic  production  of  rhodinol  are  not 
available,  although  it  is  believed  that  considerable  quantities  are 
produced  for  the  preparation  of  synthetic  rose  perfumes.  The 
impoits  in  1913  consisted  of  181  pounds  valued  at  $1,493.  In  addi- 
tion there  were  received  303  pounds  of  ^^Reunia,'^  which  is  also  a 
mixture  of  geraniol  and  citronellol.  Considerably  larger  quantities 
of  rhodinol  were  probably  received  in  the  form  of  the  various  syn- 
thetic or  artificial  rose  preparations. 

32.  Safrol,  previously  referred  to  under  hehotropin,  is  chemically 
represented  by  the  formula  CgHBCeHgOjCHg.  It  is  a  colorless  or  pale 
yellow  liquid  oil  possessing  the  strong  odor  of  oil  of  sassafras  of  which 
it  is  the  odorous  principle.  Safrol  is  also  present  in  camphor  oil, 
from  which  the  bulk  of  the  commercial  article  is  obtained.  For  the 
preparation  of  safrol,  camphor  oU — which  is  incorrectly  known  as 
^^  artificial  sassafras  oil'' — is  cooled  to  a  low  temperature,  whereupon 
the  safrol  separates  out  in  the  form  of  crystals.  It  is  carefully  puri- 
fied by  fractional  distillation.     Safrol  has  been  quoted  during  1920 
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at  about  80  cents  per  pound.     The  imports  in  1914  amounted  to 
161,194  pounds  valued  at  $35,031^  all  of  which  came  from  Germany. 

33.  Terpineol  (CioH^OH)  is  a  terpene  alcohol  obtained  from  ter- 
pine  hydrate  which,  in  turn,  is  derived  from  oil  of  turpentine.  Ter- 
pineol is  a  colorless  liauid  with  a  lilac  odor  and  is  largely  used  as  a 
basis  for  perfumes  of  tne  lilac  and  lily-of-the-valley  types.  It  is  also 
of  some  value  as  a  soap  perfume.  The  principal  terpineol  ester  used 
in  perfumeiy  is  terpinyl  acetate  (CioH^COjCHj). 

Terpineol  is  produced  on  a  large  scale  in  the  United  States,  but 
statistics  of  its  production  are  not  available.  Imports  of  terpineol 
in  1914  amounted  to  141,745  pounds,  valued  at  $32,962,  of  which 
over  95  per  cent  came  from  Germany.  Imports  of  terpinyl  acetate 
during  the  same  year  amounted  to  19,473  pounds,  valued  at  $10,412. 

34.  VamTln  (CeH.(0H)(0CH8)CH0),  chemically  the  methyl  ether 
of  protocatechuic  aldeh>  de,  is  the  most  important  flavoring  principle 
of  vaniDa  beans.  It  is  prepared  synthetically  by  the  oxidation  of 
eugenol  (see  p.  90),  which  is  a  phenol  obtained  from  oil  of  cloves, 
or  it  may  be  prepared  from  guaiacol,  a  coal-tar  product.  Vanillin 
is  mentioned  specifically  in  paragraph  70  of  the  act  of  1913  at  10 
cents  per  ounce,  and  for  a  more  complete  discussion  reference  should 
be  made  to  the  Tariff  Information  Survey  on  Vanilla  Beans  and 
Vanillin.  The  domestic  production  of  vanillin  in  1914  was  reported 
by  the  Census  of  Manufactures  to  be  120,619  pounds,  valued  at 
$685,219.  The  imports  of  vanillin  have  been  very  sporadic,  ranging 
from  140  ounces,  valued  at  $34,  to  33,668  ounces  in  1914,  valued  at 
$7,446.     No  imports  were  reported  during  1916,  1917,  and  1918. 

36.   Amyl  acetate^  sometimes  known  as  banana  oil,  is  the  acetic  ester 
of  amjl  alcohol.     It  occurs  in  two  distinct  grades:  (1)  The  purified 

{)roduct  is  a  colorless  limpid  liquid  with  a  rather  agreeable  oanana 
ike  odor,  which  is  used  to  a  considerable  extent  in  the  preparation 
of  fruit  flavors,  flavoring  essences,  confections,  and  soft  drinks;  and 
(2)  the  grade  known  as  a  technical  product,  which  is  used  in  very 
large  quantities  as  a  solvent  for  pyroxylin. 

Am>l  acetate  is  prepared  from  pure  amyl  alcohol  (fusel  oil)  by  the 
addition  of  a  mixture  of  sulphuric  and  acetic  acids  with  subsequent 
recovery  by  distillation.  The  domestic  production  of  amyl  acetate  in 
1914  was  1,300,052  pounds,  valued  at  $465,664.  The  production  of 
amyl  acetate  in  this  country  supplies  the  domestic  consumption,  since 

Bractically  no  imports  of  this  article  are  shown  in  official  publications, 
^f  this  quantity,  however,  only  a  relatively  small  proportion  was 
purified  sufficiently  for  use  in  perfumes  ana  flavors.  A  number  of 
other  amyl  esters  are  also  used  as  flavoring  materials  in  the  so-called 
fruit  ethers  and  esters. 
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S^ffHihBtic  oroihAiic  chemieali  oj  ookt-tnir  ongvu—ProduotUm  in  UniUd  Stktiit. 
[Kram  GolBiU  of  DyM  tatA  Cael-Tftr  GhekblcidS,  1017, 1918,  and  1919.    V.  S.  tariff  OottiiiiissUito.) 


Perfumes: 

Benzyl  acetate 

Benzyl  Dentate . . . . . 

Methyl  ailthranflate.. 

MeUiyl  aceto)>hetioxie 
Flavors: 

Saccharin 

Methyl  salicylate 


1917 


Quantity.    Value. 


1918 


Quantity. 


Pounds. 
30,193 
62,318 

0) 

425,000 
0) 


Vahie. 


S101,2i84 
8iO,14B 

4,489,617 


1919 


QfiBiitlty. 


Pounds. 
17,049 

696 
(0 

547,988 
879,888 


VtAm, 


$30,137 

(>) 
8,260 

(t) 
l,0l7,0dt 


1  Not  showA  separately. 

In  addition  to  the  above,  the  following  coal-tar  aromatic  chemicals  were  produced  in  the  United  StatcM, 
but  their  paroductlon  oould  not  be  published  Without  revealing  confidential  tnformatloti: 

Acetophenohe,  amy  1  salicylate,  aubepine  (anisic  aldehvde),isobutyl  benzoate,  bencyl  butJtate,  heozfl 
forinate,  bfomstyrdl,  6inhamic  alcohol,  clnnamic  acid,  diethyl  phthalate,  diphehyl  oxide,  dipheny] 
methaiie,  methyl  benzoate>  neroljn,  ethyl  benzoate)  methyl  phenyl  acetate,  hkcfthyl  ph^alate,  suicyBb 
fildehyae,  phenyl  acetic  aldehyde,  benzyl  propionate,  benzyl  valeriate,  phenyl  ethyl  acetate,  phenyl  ethyl 
Alcohol,  yura  ]rara. 

Flavors:  Coumarin  (synthetic),  ethyl  salicylate. 


Year. 


Coal-tar  perfumes: 

1917.^7. 

1918 

1919 

<kBl-tar  flavors: 

1917 

1918 

1919 


Value. 


$125, 9W 
684,695 
164,302 

1,862,436 

4, 92$,  6^ 
1,318,664 


i  Includes  over  90,000  pound?  of  crude  benzyl  acetate  and  benzoate  which  were  used  as  solvents  in  cea- 
ncjotion  with  idr|>Iatie  pixtductitm  program  dilriiog  1918. 

'Getman  imports  and  exports  of  synthetic  ver/ume  materials  (vanillinf  coumarin,  aneUkolf 

hdiolTopin,  ana  similar  products).^ 


Year. 

imports. 

Exports. 

Quantity. 

Value. 

Quantity. 

Valtle. 

1909 

Pounds. 
36,494 
39,462 
38,140 
40,565 
49,603 

$76,271 
82,8d8 
80,610 
85,520 

107,280 

Pounds. 

919,600 

941,270 

1.087,000 

1,276,000 

1,483,600 

$990,400 

1910 '. 

1,221,500 

1911 

1,168,400 

1912 

1,220,000 

1913 

1,498,000 

1  Source:  Viertelji^u^hiefte  zur  Statistik  des  deutsdien  Relchs,  Berlin  (1914). 

French  imports  and  exports  of  synthetic  or  artificial  perfumes. 


Year. 

Imports. 

Exports. 

Quantity. 

Value. 

Quantity. 

Value. 

1912 

Pounds. 
218,400 
254,346 
116,260 

97,060 
108,090 
101,470 

VV,435 

$274,830 
276,800 
143,200 
222,340 
5?8,800 
624,800 
860,600 

Pounds. 

114,490 

32,426 

63, 6"^ 

48,750 

170,500 

125.738 

156,620 

$37,056 

1913 

31,847 

1914 

71,998 
48,920 

1915 

1916 

196,660 

1917 

303,980 

1918 

443,500 

1  Source:  Documents  Statislisqu&s  sur  le  C^ommerce  de  la  France  (monthly). 


1 

{ 
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Frendi  imports  and  \tsgp&Hi  qf  lynl^Me  or 


p9t;fkmi9,  ^  countries.^ 


Coimtry. 


IltPOitTS. 


f^eamuknT 

cnirit«d  States. 

AlioOier 


' 


Total 254,346 


EXPORTS. 


Onsoat  Britain. 

Italy 

Belgitiiil 

BiiSJ*  India.. 
UiiltQa  States. 
IndoOiina... 
All  other 


Ihova}. 


1913 


Quantity- 


P&nind9. 

178,880 

48,532 


..^ 


27,134 


7,500 


5,516 
2647 

$,309 


32,426 


Valu«. 


1275,800 


31,847 


1917 


Quantity. 


Pounda. 

14,335 

fi8,4«0 

26,028 

2,647 


101,470 


36,178 
14,335 


1,324 
22,941 


50,960 


125,738 


Vahl. 


1624, 8iW 


303,980 


>  SdortHa:  Tabkaa  General  dti  Odnxme^ce  et  de  la  Kan^tion  (annoal). 

Su^«tonMt,  preparatiaM,  tmjd  mixiiotSf  od&riferoui  or  aromuic^  rued  in  t^  wepardtioft 
q/'  perfumea  or  oogmetic8,  n.  t.  p.  /.,  not  coniaining  alcohol,  (Act  oj  1913?) — Impofu 
fir  comtumption — Revenu£, 


tfical  year. 


1914. 
1916. 
1916. 
1917. 
1918. 
1919. 


tiateofdffty. 


20  percent. 

do 

do 

do 

do 

do 


Quantity. 


Pounds. 


34,451 


Valdd. 


1280,461 
552,61^ 
637,839 
418,774 
510,466 
616,868 


Duty 
eolleoted. 


856,092 
110,516 
127,567 
83,754 
102,093 
123,373 


Value  per 

unit  of 
Quantity. 


117.90 


Aromatic  chemicals^  prioet  per  pound, 
[From  Drug  and  Chemical  Markets.] 


Actual  and 

computed 

advHorem 

rate. 


PereelU, 
20 

30 
20 
20 
20 


Kinds  or  grades. 


Acetophenone. 

Amy  I  salicylate 

Imported 

Anethol ..^.... 

Anisic  aldehyde,  C.  P. . . 

Benzaldehy  de 

Free  from  chlorine 

Benzyl  acetate 

Imported 

Benctl  alcohol 

Imported 

Benzyl  benzoate. 


Imiwrted 

Benzyl  chloride  (pure) . 

Bomeol 

Bromoaty  rol 

Castoreum , 

Cinnamic  acid 

Cinnamic  alcohol 


1919 


August. 


$8.00-18.2518 
2.25-    2.5D 


2.50-    2.75 

12.00-  14.00 

1.00-    1.10 


2.00-    2.25 


2.50-    2.75 


8.25-    3.60 


4.00-    4.25 
12.00 


7.25-    750 
40.00-45.00 


October. 


:S 


-$10.00 
-    2.50 


2.60 
2.00 


-  2.75 
7.50 

-  2.50 


2.25 
2.50 
3.'25* 


2.50 
5.75 
2.75 


3.50 
C.0O 


4.00  ^ 


'4.2^ 
12.00 


7.25 

40.00 


7.56 
45.00 


1920 


January. 


$4.50- $5.75 
1.85-    2.00] 


2.75-    3.00 
7.00-    7.25 


1.75-    2.00 


2.25-    2.76 


3.50-    4.50 


3.50 
11.50-  12.00 


April. 


$6.25- 
1.85- 
2.75- 
2.50- 

1.00- 

1.75- 
3.75- 
1.75- 
3.00- 


$6.75 
2.00 
3.00 
3.00 

15.00 
1.25 
2.00 
2.50 
4.00 
2.00 
3,25 
4.25 
6.  SO 


5.00-   6.oq 
40.00-  45.001 


3.50 
9.0O-    9.50 

6.00 

5.50-    6.00 

36.00 


July. 


86.25- 
3.00- 
2.75- 
2.60- 

1.00- 

1.75- 
4.00- 
1.75- 
3.0O- 
3.10- 


9.00- 
5.75- 
5.50*- 


$6.50 
4.00 
3.00 
3.00 
8.00 
1.25 
2.00 
2.50 
4.50 
2.00 
3.25 
3.26 
6.60 
.50 
3.50 
9.50 
6.00 
6.50 

36.001 


October. 


$6.25- 
1.75- 
2.75- 
2.50- 
8.00- 
1.00- 

2.00- 
3.0O- 
1.75- 
8.00- 
3.75- 


8.60- 


$6.50 
2.0O 
3.00 
3.00 

10.00 
1.25 
2.00 
2.50 
3.25 
2.00 
3.25 
4.25 
6.50 
.60 
3.50 
9.0O 


5.60-    6.50 
30.00-  40. 0(^ 
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Ar(ymatic  ckemicalSy  prices  per  potind-'-Ckmtiiiued. 


Kinds  or  grades. 


Cixmamlc  aldehyde 

Citral 

Citronellol 

Imported 

Coumarin 

Ethyl  benzoate. 

Ethyl  cinnamate 

Eucalyptol 

EugODOi 

Geraniol   (from  citron- 

ella) 

Imported 

Oeranyl  acetate 

Heliotropin 

Indol.C.  P.i 

Imported 

Iso^ugenol 

Imported 

LInalol 

Linalyl  acetate 

Linayl  benzoate 

Menthol 

Methyl  anthranilate 

Imported 

Methyl  cinnamate ^ . . 

Methyl  paracresol 

Methyl  salicylate 

Mlrbane,  rect.  drums 

Musk  ambrette 

Musk  ketone 

Musk  xylene 

Phenylaoetaldehyde 

Phenylethjrhc-alcohol. . . 

Phenylacetio-acid 

Rhodinol 

Trrported 

Safrol 

TerpenolC.  P 

Imported 

Thymol 

Vanillin » 

Violet,  artificial 


1919 


August. 


October. 


15.50  $5.60 

S3.50-    3.65t4.00-    4.25 
16.00-  18.0016.00  -  18.00 

3a  00 
6.76-    7.00 


6.50-    6.75 


8.00-10.00 
1.10-  1.20 
3.76-    4.00 

5.00-    5.25 


7.25 

3.75-    4.00 

15.00 


8.50-    9.00 


7.60-    7.75 
9.00-  13.00 


7.65-    8.00 
16.00-  18.00 


7.25 

16.00 

.45-     .601 

.10-      .21 


&00- 10,00 
1.20-  1.25 
3.76-    4.00 

3.50-    6.00 


3.75- 


8.50- 


7.25 

4.00 

20.00 

30.00 

8.76 


8.00-    9.00 
9.00  -  13.00 


8.75-    9.00 
15.00-  17.00 


.7.25 

16.00 

.601 

. 13J-      .  14 


92.00-100.0092.00  -100.00 


14.00-  16.00113.00-  15.00 
40.00-  45.00,35.00  -  40.00 
40. 00-  42. 00  35. 00  -  42. 00 
14.00-  16.0014.00  -  16.00 
24.0020.00-  22.00 
30.00 


.90-    1.00 


6.00-    6.50 

.65-      .69 

12.00-  18.00 


6.50- 
.75- 


1. 
1. 

7. 


25 
70 
00 
80 


12.00-  18.00 


1920 


January. 


April. 


July. 


$7.25-97.50 
4.50-    4.75 

16.00-18.00 

30.00 

7.75-    8.00 


6.00-  8.00 

1.40-  1.65 

5.50-  6.50 

3.60-  5.00 


6.75-    6.50 

4.35-    4.60 

2000 

30.00 

10.00-  12.00 


7.00-  12.00 
13.50-  16.00 

18.00 
12.50-  12.75 

14.00 


7.00-    7.25 

16.00 

.80 

.16-     .17 

92.00-100.00 

45.00 

12.00-  14.00 

50.00-  55.00 

38.00-40^00 

12.00-  20.00 

20.00-22.00 

30.00 


1.25 

1.70 

12.50 

.95-    1.05 

12.00-  18.00 


$&.50 

$7.25-    7.501 

16.00 

3000 

7.60 

2.00 

6.00-    8.00 

1.60-    1.601 

6.00-    6.50j 

4.50-    5.00, 


5.75- 
4.50- 


6.oo; 

5.00: 

15.001 

30.00 

9.26-    9.75' 

15.00-  16.00: 

7.00-  12.001 

13.50-  15.00' 

18.00 

13.00-  13.251 

11.00-  11.50, 

17.00-2000 

7.50-    8.00, 

16.00 

.75-     .80 

.  16-      .  18| 

100.00-11000 

50.00 

13.00-  14.00, 

40  00- 45.001. 

38.00-40.00! 

8.00-    9.00! 

20.00-  22.00; 

22.00-24.00 

.80-      .90 

1.50 

2.00 

12.50-  13.00 

.95-    1.00 

12.00-  18.00 


$5.50' 

$9.00-9.26' 

16.00, 

30.00-40.00 

6.50-7.00 

2.00 

7.00-  8.00; 

1.25-  1.30 

6.0O-6.50 

3.50-4.00 

6.00 

6.00-7.00 

5.00-6.60 

15.00 

30.00 

9. 50-10  00 

15.00-16.00 

1000-12.00 

16.00-18.00 

18.00 

6.00-6.50 

1050-11.00 

13.00-14.00 

9.00-  9.50 

16.001 

.76-    .80 

.18-    .10. 

90.00-95.00 

50.00 

12.50-13.00 

'36.*6o^.'66, 

5.50-  6.00! 
24.00-26.00 


October. 


$5.50 

$8. 00-  9. 00 

16.00 

24.00-30.00 

6.60-  7.00 

2.00 

7. 50-  8. 00 

1.10-  1.15 

6.  GO-    .50 

3.50-  4.00 
6.00 
7.00-  8.0O 
5.00-  5.50 
15.00 
20.00 
9. 50-10. 00 
15. 00-16. 00 
10. 00-12. 00 
16.00-18.00 
18.00 
6.00-  6.25 
9. 75-10. 00 
13.00-14.00 
10.00-12.00 
16.00 
.76 
.  16-    .  16.i 
80.00-90.00 
45.00 
11.00-11.50 
40.00-45.00 
25. 00-40. 0(r 
5.00-  5.5( 
24. 00-26.  Oi 


.80-      .90; 

1.50-    2.00, 

2.0O-    2.50i 

12.50-  13.00; 

.95-    1.00' 

M5.00 


.80-     .90 

1.15-  1.25 

2.00-  2.50 

11.00-11.60 

.85-     .90 

n5.00 


1  Per  ounce. 


*  lonone. 


Siibstmices  preparaiianSf  and  mixtures  i^.^sed  in  the  manufacture  of  perjuinery — Rates  of 

dntjf. 


Act  of— 


Year. 


1913 


Tariff  classification  or  description. 


(**  *  *  and  all  natural  or  synthetic  odoriferous  or  aromatic  substances, 
preparations,  and  mixtures  used  in  the  manufacture  of,  but  not 
marketable  as,  perfumes  or  cosmetics;  all  the  foregoing  not  contain- 
ing alcohol  and  not  specially  provided  for  in  this  section." 


Rates  of  duty, 
specific  ana 
ad  valorem. 


20  per  cent. 


Court  and  Treasury  Decisions. 

Coumarin,  shown  by  the  evidence  to  be  chiefly  used  in  making 
flavoring  extracts,  was  held  dutiable  as  a  chemical  compound  under 
paragraph  5,  and  not  to  come  within  paragraph  49  of  that  act. 
(Abstract  41691.)  But  the  provision  for  cod-tar  flavors  in  Group 
III  of  section  500  of  the  act  of  September  8,  1916,  was  held  to  con- 
trol over  the  provision  for  chemical  compounds  in  paragraph  5  of  the 
act  of  1913.     (Abstract  43265.) 
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In   another  case,  however,  synthetic  coximarin,  classified  by  the 
collector  as  a  coal-tar  flavor  at  30  per  cent  ad  valorem  under  Group 
III,  section  500  of  the  act  of  1916,  and  claimed  by  the  importer  to 
come  i?vithin  Group  II  at  15  per  cent  plus  2^  cents  per  pound,  was 
foTind  "by  the  Board  of  General  Appraisers  from  the  testimony  in 
that  case  to  be  used  in  substantial  quantities  both  for  flavoring  and 
for  perfumery  purposes,  but  not  as  a  flavor  in  its  condition  as  im- 
ported and  was  held  dutiable  at  the  rates  claimed  by  the  importer. 
(Abstract  43261.)     But  a  different  conclusion  was  reached  by  the 
Gonrt  of  Customs  Appeals.     Because  shown  by  the  record  not  to  be 
used   as  a  flavor  in  its  imported  condition  but  as  a  material  in  the 
manufacture  of  flavoring  extracts,  synthetic  coumarin  was  held  not 
to  come  wi thing  the  provision  for  flavors  in  Group  III  as  classified 
"by  tlie  collector  nor  within  the  provision  for  "all  similar  products" 
in  Group  II  as  claimed  by  the  importer  and  held  bv  the  Board  of 
General  Appraisers,  but  being  substantially  used  in  the  manufacture 
of  perfumery,  though  chiefly  used  in  tjhte  manufacture  of  flavoring 
extracts  ana  concededly  odoriferous  or  aromatic  it  was  dutiable 
under  the  provision  in  paragraph  49  of  the  act  of  1913  for  ''all  natu- 
ral   or  synthetic  odoriferous  or  aromatic  substances,  preparations, 
and  mixtures  used  in  the  manufacture  of,  but  not  marketable  as, 
perfumes  or  cosmetics.''    The  court  said  that  paragraph  49  does  not 
require  for  classification  thereimder,  that  the  merchandise  should 
"be  chiefly  used  in  the  manufacture  of  perfumery  or  cosmetics,  but 
tliat  a  substantial  use  in  such  manufacture  was  suflBlcient.     (United 
States  V.  Lehn,  9  Ct.  Oust.  Appls.  309.) 

Compoimd  oils  which  must  be  diluted  with*  alcohol  and  further 
processed  before  becoming  practically  and  commercially  perfumery 
-were  held  dutiable  at  20  per  cent  ad  valorem  under  the  provision  in 
paragraph  49  of  the  tariff  act  of  1913  for  ^'all  natural  or  synthetic 
odoriferous  or  aromatic  substances,  preparations,  and  mixtures 
used  in  the  manufacture  of,  but  not  marketable  as,  perfumes  or 
cosmetics,"  and  not  at  the  60  per  cent  rate  imposed  in  paragraph 
48  on  perfumery.     (G.  A.  8352,  T.  D.  38446;  Abstract  43940.) 

Synthetic  Febpume  Materials — Miscellaneous. 

Synthetic  perfume  preparations  importedinto  the  United  States  during  the  fiscal  year  1914. 

[Data  presented  are  taken  from  the  census  of  chemicals  and  allied  products  imported  into  the  United  States 

in  1914,  Department  of  Commerce,  Miscellaneous  Series  No.  82.] 

coal-tar  perfumes. 


Article. 


Acetophenone  (hypnone  or 
phenylmethyl  ketone) 

Benzyl,  acetate 

Benzyl  alcohol,  commercial. . . 

Cinnamic  aldehvde 

Diphenyloxide  (gerEmium  oil, 
artificial) 

Beliotropln  (piperonal  methy- 
lene procatechine  aldehyde) 
c^stEds 

Methylanthianilate 

\fnslr* 

Artificial  and  ambrettol. . 


Quantity. 

Value. 

Pounds. 

236 

12,197 

3,012 

6,066 

S469 
5,893 
1,669 
4,934 

5,982 

5,944 

10,219 
779 

8,715 
1,637 

724 

5,560 

Article. 


Musk— Continued. 

Trinitro-meta-hutyl    tol- 
uene  

Xylene 

Nerolin  (bota-naphthol  me- 

thylic  ether) , 

Orchldee  (isoamyl  salicylate) 

Phenylethyl  alcohol , 

Phenyl  acetic  aldehyde 

Phthalic  ester  (ether) , 

Yara      yara     (methyl-beta- 

naphthyl  ether) 

All  other 

Total 


Quantity. 


Pounds. 
6,667 
1,907 

352 
1,410 
1,198 

358 
6,625 

374 
10,268 


68,374 


Value. 


18,174 
1,684 

813 

991 

6,404 

2,169 

3,412 

435 
8,611 


65,404 


36284— 21— A-14r 
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Synthetic  per/y^me  prepcmtWM  imported  inio  the  UnUed  States  during  the  fiscal  year 

t914—Cont5jxuei. 

COAlrrTAR  yLAVORS. 


Quantity. 

Value. 

Quantity. 

viavA. 

Coumann: 

Powdered ,... 

P^ikdi. 

2,303 

14,205 

27,206 

$4,914 
31,562 
68,376 

VaaliUn-methyl  protocatech- 
Ine  aldehyde 

Poundfi. 
138,472 

17534 

Vlfik^ 

Total 

Crystals 

46,119 

112,406 

'# 

1  Ounces. 


SUBSTANCES,  PREPARATIONS.  AND  MIXTURES,  ODOmFEROUS  OR  AROMATIC,  U8EP 
IN  THE  PREPARATION  OF  PERFUMES  AND  COSMETICS  (NOT  CONTAINING  ALCO- 
HOL). 

[Only  most  important  articles  shown  separately.] 


Article. 


Anethol 

Anisic  aldehyde 

Atonone  (synthetic  violet) 

Av^bepine: 

Technical 

Liquid 

Crystals 

Perfumery,  aromatic  bouquet. 

Biromostyrol 

Carnation 

Oinaalin ^ 

Citral 

Citronellol 

CitronellolA 

Cyclosia 

Cyclamen 

Ddanthol 

Ergam^l  crystals 

fthylg^raniol 
ugenol,  crude  and  other 

G«raniol  (T.  R.  and  pure  C.) . . 

Cteranyl  acetate 

Geramum  leaves  (artificial). . . 

Gilly  flower,  quarantine 

Hyacinth  (lOO  per  cent,  new 

and  blossom) . . .  .^ 

Hyadnthin 

Iralia  {an  orris  violet  of  lui- 

usual  strength) 

ttrisolette 

For  soap 

iCrisone 

.Jasmine 

Lilac  (for  soaps) 

Xilac  nowers,  artificial 


Quantity. 


Value. 


Pmtnds. 

495 

SS90 

507 

695 

120 

828 

1,302 

864 

2,101 

2,901 

230 

793 

249 

1,616 

165 

610 

596 

2,007 

27 

1,896 

1,771 

3,867 

1,062 

1,853 

464 

2,4(65 

106 

3,829 

32 

1,175 

175 

2,907 

505 

753 

-   1,476 

4,356 

490 

991 

2,727 

6,338 

198 

634 

2,497 

2,867 

369 

1,076 

1,037 

7,035 

303 

853 

160 

3,634 

915 

4,919 

800 

2,466 

2,041 

8,594 

813 

18,581 

325 

2,722 

191 

4.238 

Article. 


Liladne 

Lily-of-the-valley 

Linalool 

Linalyl  acetate 

Muguet. 

Musk,  artificial,  extra  soluble. 

Orange  flower 

Orris  oil 

Parquerette  (daisy)  essence... 

Pelargon  (geranium,  artificial) 

Raldeine  violet 

Reunia  (combination  of  gera- 
niol  and  citronellol) 

Rhodinal  (alcohol  with  odor 
of  roses;  sometimes  applied 
togeraniol) 

Rosaldeine , 

Rosalin 

Rose...., , 

Safrol 

Syringa. 

Tantal  essence 

Terpineol 

Terpineol  acetate 

UrcUol 

Verveine  essence 

Violet,  crystal,  etc 

Violet  oil  (synthetic  and  arti- 
ficial).  

Violette  (for  soap,  etc.) 

Ylang  Ylang  (essence  of) 

All  other - 

Total 


Quantity. 


Pounds. 

3,328 

3,084 

406 

471 

355 

388 

25 

1,087 

35 

1,021 

68 

303 


181 

95 

421 

8,300 

161, 194 

324 

4,444 

141,745 

19,473 

634 

500 

1,962 

1,105 

15,693 

246 

64,667 


455,704 


Value, 


$1,378 
7,691 
1,406 
2,206 
6,431 
1,493 
1,810 
3,177 
832 
1,728 
1,089 

576 


1,493 

2,185 

1,624 

10»999 

35,001 

6,733 

9,766 

32,^2 

10,412 

12,165 

1,820 

11,426 

5,586 

2,816 

3,439 

139,424 


416,231 


mSAUNG  AND  COUET  FOSTERS. 


[Par.  50,  Act  of  1913, 15  per  cent  ad  val.] 
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DESCRIPTION  AND   USES. 

•  Heafing  and  curative  plasters  are  intended  for  external  application. 
They  are  usually  pliable  at  the  temperature  of  the  body.  The 
plastic  material  may  be  ''lead  plaster''  (a  lead  soap  made  by  beating 
together  equal  parts  of  lead  oxide,  olive  oil,  and  lard),  some  mjxture 
(Containing  crude  rubber,  or  a  mixture  of  resinous  substances  with  fats 
-and  waxes.  The  substances  are  spread  upon  linen,  mushn,  paper,  or 
leather  before  using.  The  active  principle  used  in  the  plaster  depends 
upon  the  curative  action  desired. 

Adhesive  plasters  are  used  in  surgery  to  keep  dressings  in  place,  to 
cover  ulcers,  and  to  strengthen  weak  muscles.  Court-plaster  is  made 
by  applying  to  silk  a  coating  of  isinglass  and  tincture  of  benzoin. 

Plasters,  healing  or  curative ,  and  court-plaster — Imports  Jor  cfmsurtiption — Revemie, 

[Under  general  tariff.] 


Fiscal  years: 

1908 

1909 


1910. 

1911. 
1912. 
1913. 

1914. 


1915 

1916 

1917 

1918 

Calendar  years: 

1918 

1919 


Rate  of  duty. 


{: 


{ 


35  per  cent. 

do 

.do 

25  per  cent. 

..do 

..do 

..do 

..do 

15  per  cent. 

^do 

.do 

.do 

.do 


.do. 
.do. 


Quantity. 


Value. 


19,460 
8,279 
918 
4,493 
3,964 
4,589 
4,639 
1,408 
9,521 
7,171 
8,094 
7,571 
5,531 

7,363 
6,137 


Duty 
collected. 


S3, 
2, 

1, 

}; 
}; 

1, 


311 
897 
321 
123 
991 
147 
159 
352 
428 
075 
214 
135 
829 


1,103 
921 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


PercerU. 
36 
35 
35 
25 
25 
25 
25 
25 
15 
15 
15 
15 
15 

15 
15 


Court  and  Treasury  Decisions. 


Volcanic  earth  dried  and  ground  in  a  mill  and  used  for  external 
application  to  the  human  body  is  not  within  this  provision.  (4  Ct. 
Cust.  Appls.,  15,  of  1913.) 

Court-plaster  cut  into  diminitive  forms  such  as  stars,  etc.,  although 
reported  to  be  used  for  adornment  of  the  face  and  not  medicinalty, 
was  held  to  be  dutiable  under  the  eo  nomine  provision  for  court-plaster 
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rather  than  under  the  provision  for  toilet  preparations.     (Abstract. 
26049,  T.  D.  31757,  of  1911.)     However,  cotton  velvet  articles,  one  side* 

fununed,  known  as  beauty  spots,  used  on  the  face  to  enhance  the 
rilliance  of  the  complexion,  and  not  as  coverings  for  wounds,  are- 
properly  dutiable  at.  the  rate  of  40  per  cent  as  articles  of  cotton 
velvet  under  paragraph  257,  act  of  1913,  rather  than  as  court-plaster^ 
(G.  A.  8226,  T.  D.  37887,  of  1919.) 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee  on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
conmiodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combmed  in  one 
pamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wkere  the  paragraph  appears 
in  nimierical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series 
and  the  general  metnod  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the 
tariff  act  of  1913,  showing  the  paragraph  of  the  act  in  which  the 
article  is  provided  for  and,  if  discussed  imder  a  different  para- 
graph, the  number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  m  each  pamphlet. 

Thus,  by  use  of  this  ''Introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  E.  E.  Stanford  and  JDr.  Grinnell  Jones,  of  the  chemical 
division  of  the  commission's  staff,  and  of  others. 
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OPIUM. 

(Paragraph  47,  Act  of  1913.) 


Summary. 


Description. — Opium  is  a  drug  consisting  of  the  air-dried  juice  of 
the  opium  poppy.  It  is  used  to  induce  sleep  and  insensibility  to 
pain  and  in  the  manufacture  of  its  alkaloids,  chiefly  morphine  and 
codeine.  (See  Opium,  derivatives  of.)  One  poimd  supplies  about 
7,000  medicinal  doses.  The  vicious  use  of  opium  and  its  prepara- 
tions by  drug  addicts  has  become  a  widespread  and  serious  public 
menace  and  nas  resulted  in  various  State  and  Federal  restrictive 
legislation  and  international  treaties  and  agreements,  which  are 
discussed  imder  '^ General  Information''  and  '^ Court  and  Treasury 
decisions.''  The  International  Opium  Convention,  an  important 
international  agreement  restricting  the  opium  trade,  is  discussed  on 
pages  12  and  13. 

Domestic  production, — Opium  has  often  been  experimentally  pro- 
duced within  the  United  States,  but  costs  are  at  present  considered 
prohibitive.  The  poppy  is  extensively  raised  for  seed  in  California. 
Because  of  the  moral  dangers  attending  the  production  of  the  drug, 
poppy  cultiu'e  in  our  tropical  possessions  has  oeen  discouraged. 

Foreign  production.—CommeTcial  opium  is  derived  mainly  from 
Asiatic  Turkey  and  Persia.  There  it  is  produced  by  cheap  labor, 
under  exceptionally  favorable  climatic  conditions.  The  alkaloid 
content  of  Turkish  and  Persian  opium  is  higher  than  that  of  other 
important  producii^  countries.  The  high  percentage  (over  9  per 
cent  morphine)  unfits  it  for  smoking  purposes.  India  and  China 
formerly  produced  enormous  quantities  of  opium,  of  low  alkaloidal 
content,  used  chiefly  or  wholly  by  opium  addicts.  East  Indian 
cultivation  of  the  poppy  has  recently  been  much  restricted,  and  the 
formerly  extensive  trade  between  India  and  China  has  been  stopped. 
Opium  production  in  China  has  been  prohibited  for  some  years; 
recent  reports  indicate  that  the  present  Government  has  taken  a 
firm  stand  to  eradicate  it. 

Greece,  Bulgaria,  and  a  number  of  other  countries  produce  varying 
amounts  of  opium,  but  under  normal  conditions  their  product  is 
commercially  imimportant. 

Imports, — American  imports  of  opium  are  contributed  in  normal 
times  chiefly  by  Turkey,  and  under  war  conditions  principally  by 
Persia.  Opium  from  other  sources  has  usually  been  barred  because 
of  its  low  alkaloidal  content.  Trade  is  chiefly  direct;  but  considerable 
quantities  have  come  via  England  and  Germany. 

Three  principal  trade  classes  of  opium  may  be  distinguished. 

(1)  Crude  opium  containing  9  per  cent  and  over  of  morphine; 
(2)  dried  or  advanced  opium;  and  (3)  opium  containing  less  than  9 
per  cent  of  morphine.  The  latter  includes  smoking  opium.  Nor- 
mally the  trade  in  the  first  grade  largely  predominates,  but  under 
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war  conditions  the  more  concentrated  product  has  passed  it  in  value 
Importations  of  low-grade  opium  prior  to  1909  were  used  wholly 
for  smoking  purposes;  smoking  opium  was  barred  absolutely  by  act 
of  Congress  effective  April  1,  1909.     Since  that  date  no  low-grade 
opium  has  entered  the  customs. 

American  imports  are  used  both  for  consumption  and  manufacture 
of  alkaloids.     Statistics  of  the  relative  amounts  used  for  each  pur- 

})ose    have    not    been    available.     Alkaloid    production    doubtless 
ai^ely  predominates. 

Imports  of  crude  opium  for  the  3'ears  1909  ^-1915  were  very  con- 
stant in  amount.  For  these  years  the  average  annual  amount  is 
428,634  pounds  and  the  average  annual  value  $1,787,162.  The 
marked  decreases  of  the  three  succeeding  years  may  be  held  due 
solely  to  war  conditions,  of  which  severance  of  supplies  and  conti- 
nental demand  for  Army  use  are  of  chief  importance.  In  1918  only 
21,342  pounds,  valued  at  $265,283,  are  reported.  Imports  of  ad- 
vanced opium  have  increased  under  war  conditions.  For  the  years 
1910-1918  an  average  annual  amount  of  57,126  pounds  and  an  aver- 
age annual  value  of  $486,337  is  reported.  Nineteen  hundred  and 
eighteen  imports  are  considerably  in  excess  of  the  average — ^98,498 
pounds,  valued  at  $1,514,127. 

Import  revenues  of  opium  and  its  derivatives  greatly  exceed  those 
of  all  other  drug  products  combined.  For  the  years  1909-1916 
crude  opium  has  yielded  an  average  annual  revenue  of  $671,969,  and 
the  dr'ed  or  advanced  grade  for  1910-1918,  $177,094. 

The  principal  import  restrictions  on  opium  and  its  products  may 
be  found  on  page  32. 

Prices, — ^Import  declared  values  of  crude  opium  were  relatively 
stable  prior  to  1917,  ranging  (1909-1916)  from  $3.27  to  $5.25  pei 
pound.  In  1917  and  1918  $7.69  and  $12.43  are  respectively  reported. 
The  advanced  grade  fluctuated  between  $4.48  and  $8.28,  and  m  1918 
rose  to  $15.37. 

Domestic  wholesale  prices  of  crude  opium,  from  $8.25-$8.30  in 
1915,  rose  to  $30-$35  per  pound  in  1917,  but  declined  to  $22.50 
in  December,  1918.  The  price  of  powdered  opium  during  the  same 
period  ranged  from  $1  to  $2  higher  (difference  in  duty,  $1). 

Tariff  history. — Opium  is  first  specifically  mentioned  in  the  free 
list  of  the  tariff  of  1832.  Tariffs  of  subsequent  years  levied  the  fol- 
lowing imposts:  1842,  75  cents  per  poimd;  1846,  20  per  cent  ad  valo 
rem;  1861,  $1  per  pound;  1862,  $2  per  pound;  smoking  opium,  8C 
per  cent  ad  valorem;  1864,  $2.50  per  poimd,  smoking  opium  100  per 
cent;  1870,  $1  per  pound,  smoking  opium,  $6.  In  1883  opium  was 
first  graded  according  to  morphine  percentage,  that  below  9  per  cent 
being  considered  intended  for  manufacture  of  smoking  opium  and 
forbidden  entry.  The  duty  on  the  medicinal  grade  was  reduced  to 
$1  per  pound.  Smoking  opium  was  taxed  $10  per  pound  in  1883, 
and  placed  at  $12  in  1890,  together  with  that  below  9  per  cent, 
which  was  again  allowed  entry.  A  $6  rate  was  imposed  in  1897, 
and  this  remained  till  the  traffic  in  smoking  and  low-grade  opium 
was  outlawed  by  act  of  Congress  in  1909.  In  1890  medicinal  opium 
was  placed  on  the  free  list.  In  1897,  $1  per  poimd  was  imposed. 
The  tariff  of  1909  recognized  two  medicinal  grades — crude  opium, 
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1 1919  figures  inclade  dried  and  advanced  opium. 
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at  $1.50,  and  advanced  opium,  at  $2.     These  rates  were  doubled 
in  1913. 

Tariff  questions  involved. — The  high  rates  recently  placed  on  opium 
may  presumably  be  referred  to  a  desire  on  the  part  of  Congress  to 
restrict  the  traffic  rather  than  to  raise  revenue.  While  the  traffic 
in  smoking  opium  has  been  largely  stamped  out,  its  place  has  been 
taken  by  various  other  forms  of  opiumism,  of  which  addiction  to 
morphine  and  heroin  are  probably  chief.  The  effect  of  tariff  levies 
on  addiction  of  this  sort  may  be  judged  by  a  study  of  the  prewar 
importations,  which  vary  little  under  different  acts,  and  by  the  fact 
that  a  pound  of  9  per  cent  opium,  imported  normally  at  a  value 
below  $8  and  taxed  $3,  contains  7,000  one-grain  medicinal  doses, 
or  may  be  manufactured  into  about  5,000  doses  of  morphine. 

A  number  of  congressional  enactments  in  recent  years  have  been 
intended  to  promulgate  necessary  restrictions  on  opium  use  and 
thereby,  presumably,  relieve  tariff  legislation  of  the  necessity  of 
further  functioning  in  this  manner.  Chief  of  these  may  briefly  be 
noted  the  Federal  food  and  drugs  act,  providing  for  the  proper 
labeling  of  opium  preparations:  the  acts  of  1909  and  1914,  prohibiting 
the  import  and  (virtually)  the  manufacture  of  smoking  opium,  as 
well  as  establishing  regulations  for  the  entry  of  the  medicinal  grade; 
the  Harrison  narcotic  law,  providing  for  the  registration  and  tracing 
of  opium  preparations;  and  the  narcotic  section  of  the  recent  war 
revenue  bill,  which  last  enacts  in  slightly  different  form  certain 
punitive  clauses  of  the  Harrison  law  which  have  been  declared  uncon- 
stitutional. 

General  Information. 

Opium  is  the  air-dried  milky  extidation  obtained  by  incising  the 
unripe  capsules  of  Papaver  somniferum  L.  (P.  offidnate  Gmel.)  and 
its  variety  album  D.  C.  (family  papaveraceae). 

GRADES. 

Opium  is  commercially  valued  according  to  its  percentage  of  its 
principal  alkaloid,  morphine  (referred  to  in  the  tariff  as  morphia). 

The  United  States  Pharmacopoeia  defining  opium  as  above, 
further  specifies,  ^'yielding,  in  its  normal  moist  condition,  when 
assayed  as  directed  *  *  *  not  less  than  9.5  per  cent  of  mor- 
phine.'^ 

The  tariff  act  of  1913  lists  the  following  grades:  ^' Opium,  crude  or 
unmanufactured,  and  not  adulterated,  containing  9  per  centum  and 
over  of  morphia,  $3  per  pound. 

^^ Opium  of  the  same  composition,  dried  to  contain  15  per  centum 
or  less  of  moisture,  powdered,  or  otherwise  advanced  beyond  the 
condition  of  crude  or  unmanufactured,  $4  per  pound.'' 

^' Opium  containing  less  than  9  per  centum  of  morphia,  $6  per 
pound." 

The  act  further  provides  "That  nothing  herein  contained  shall 
be  so  construed  as  to  impair  or  affect  the  provisions  of  an  act  enti- 
tled 'An  act  to  prohibit  the  importation  and  use  of  opium  for  other 
than  medicinal  purposes,'  approved  February  ninth,  nineteen  hun- 
dred and  nine." 
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This  act,  in  its  effect,  prohibited  the  importation  of  all  but  the 
two  higher  grades  of  opium  above  enumerated;  the  low-grade  opium 
being  used  almost  wholly  for  smoking  purposes. 

SOURCES   OF   SUPPLY. 

The  principal  opium-producing  countries  are  Turkey,  Persia 
India,  and  China.  Turkish  opium  is  the  highest  grade,  and  has 
been  the  chief  variety  consumed  in  America.  The  war  has  natu- 
rally  resulted  in  cutting  off  the  supply  of  Turkish  opium,  and  its 
place  has  been  taken  to  some  extent  by  Persian  opium.  Indian  and 
particularly  Chinese  opium  are  comparatively  low  in  morphine  con- 
tent, have  been  used  chiefly  in  the  preparation  of  smoking  opium, 
and  are  not  imported  into  the  United  States.  A  large  proportion 
of  Turkish  opium  arrives  via  England. 

HISTORY  OF  OPIUM. 

The  opium  poppy  is  probably  indigenous  to  southern  Europe  and 
western  Asia.  The  medicinal  properties  of  the  juice  have  been  Known 
for  a  very  long  period.  It  was  mentioned  by  Theophrastus  (372-287 
B.  C).  From  the  first  to  the  twelfth  centuries  tne  opium  of  Asia 
Minor  appears  to  have  been  the  only  kind  known  m  commerce. 
Reference  to  the*  production  of  opium  in  India  is  found  early  in  the 
sixteenth  century.  The  spread  of  the  poppy  thence  is  said  to  have 
been  connected  with  that  of  Mohammedanism.  In  the  seventeenth 
century  Persian  opium  is  described;  the  best  sorts  were  flavored  with 
spices  and  called  '^theriaka,''  and  greatly  prized  during  the  Middle 
Ages.  The  poppy  has  been  known  in  China  some  12  centuries  and  its 
medicinal  uses  for  9.  Opium,  however,  was  not  extracted  in  China 
till  about  the  sixteenth  century. 

Origin  of  use^  of  opium. — Opium  smoking  appears  to  have  originated 
with  the  Dutch  in  Java,  and  by  them  taken  to  Formosa,  whence  it 
spread  to  the  mainland  about  the  middle  of  the  seventeenth  century. 
The  drug  was  not  then,  as  now,  smoked  by  itself,  but  as  a  mixture 
with  tobacco.  Probably  it  was  not  smoked  alone  till  near  the  end  of 
the  eighteenth  century.  Something  of  its  deleterious  effect  was  early 
recognized,  for  opium  smoking  was  first  prohibited  by  the  Chinese 
Emperor  Young  Cheng,  in  1729.  At  that  time  opium  was  imported 
in  small  amounts  from  India,  as  well  as  produced  locally.  The  early 
opium  trade  with  China  was  in  the  hands  of  the  Portuguese,  but  the 
East  India  Company,  who  had  secured  a  monopoly  of  Indian  opium  in 
1757,  took  charge  of  the  Chinese-Indian  trade  in  1773.  Chineseimports 
increased  from  150,000  pounds  m  1776  to  758,000  pounds  in  1790. 
The  Chinese  Imperial  authorities,  alarmed  by  the  rapid  spread  of  the 
vice,  in  1796  again  prohibited  opium  smoking,  and  followed  this  with 
a  prohibition  of  importation  in  1800.  A.lthough  infractions  of  these 
edicts  were  punishable  with  severe  penalties,  and  even  with  death,  the 
trade  continued,  and  during  1820-1830  increased  to  some  2,527,000 
pounds  per  year.  In  1839  the  first  serious  attempts  were  made  by 
the  Chinese  authorities  to  stop  the  trade;  3,030,000  pounds  of  opium, 
valued  at  $9,740,000,  was  destroyed  by  the  Chinese  commissioner  at 
Canton.  This  was  the  property  of  British  traders.  The  traders  still 
sought  to  smuggle  opium  ashore,  and  the  result  was  the  so-called 
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"  Opium  War,"  between  Great  Britain  and  China.  This  ended  by  the 
treatj  of  Nanking,  in  1842.  Opium  was  not  mentioned  in  this  treaty, 
but  its  importation  continued  and  was  legalized  under  certain  re- 
strictions in  1858.  In  this  year  some  10,430,000  pounds  were  im- 
ported into  China.  The  status  of  the  opium  question  at  this  period 
was  a  marked  proof  of  the  inherent  weakness  of  the  Chinese  Govern- 
ment; while  the  central  authorities  were  honestly  striving  to  discour- 
age production  and  trade,  several  of  the  provincial  viceroys  were 
actively  encouraging  it.  By  the  beginning  of  the  twentieth  century 
opium  was  produced  in  every  Province  in  China.  The  total  amount 
produced  in  China  in  1906  was  estimated  at  44,000,000  pounds,  of 
which  two-thirds  was  produced  in  Szechuan.  About  7,230,000  pounds 
were  imported,  chiefly  from  India,  and  about  631,000  pounds  ex- 
ported, chiefly  to  Indo-China. 

Early  iTvdian-Okinese  trade, — During  the  latter  part  of  the  nine- 
teenth century  and  the  first  years  of  the  twentieth  the  opium  trade 
was  the  chief  source  of  Indian  revenue.  The  total  net  receipts  from 
the  export  trade  of  India  for  the  years  1900-1909  never  fell  below 
£3,000,000,  and  in  one  year  (1904-05)  exceeded  £4,000,000.  The 
gross  revenue  from  opium  excise  (for  consumption  within  India) 
varied  in  this  period  from  £676,000  to  £986,000.  Repeated  efforts 
by  persons  in  India  and  England  to  bring  about  the  discontinuance 
of  tne  trade  on  moral  grounds  were  for  a  long  time  without  effect. 
In  1893  an  extensive  inquiry  was  made  into  all  phases  of  the  Indian 
opium  question  by  a  commission  appointed  by  Parliament.  This 
commission  rendered  a  voluminous  report  in  1896,  which  in  substance 
stated  that  the  evils  attending  the  opium  traffic  had  been  much  exag- 

ferated;  that  it  was  not  necessary,  advisable,  or  demanded  by  the 
ndian  people  that  the  growth  of  the  poppy  and  manufacture  of 
opium  except  for  medicinal  purposes  should  be  abandoned  in  India; 
that  the  finances  of  India  were  not  in  a  condition  to  bear  the  cost  of 
the  preventive  measures  and  the  loss  of  revenue  which  would  be  en- 
tailed by  prohibition;  and  that  they  found  "no  evidence  of  extensive 
moral  or  physical  degradation"  resulting  from  the  use  of  opium.  A 
single  member  filed  a  dissenting  report,  in  which  he  disagreed  espe- 
cially with  the  last-cited  conclusion  of  the  commission,  and  sharply 
arraigned  the  administrative  methods  of  the  Indian  government  and 
its  attitude  toward  the  inquiry.  The  report  of  the  commission  put 
an  effectual  quietus  on  the  antiopium  movement  for  a  number  of  years. 
Opium  in  the  Philippines, — ^The  next  important  era  in  the  history 
of  opium  may  be  said  to  have  opened  with  the  acquisition  of  the 
Philippines  by  the  United  States.  While  the  United  States,  in  its 
"Chinatowns"  and  in  its  treaty  and  trade  relations,  had  encountered 
the  opium  traffic  and  adopted  certain  pohcies  with  regard  thereto,  it 
now  for  the  first  time  came  seriously  into  contact  with  the  problem. 
In  the  Philippines  were  about  70,000  Chinese,  the  majority  in  the 
larger  towns,  Manila  alone  containing  40,000.  A  large  proportion  of 
these  were  opium  addicts.  Under  the  Spanish  law  the  sale  of  opium 
was  farmed  out  and  smokii^  resorts  licensed,  for  the  Chinese  only. 
It  was  unlawful  for  a  Filipino  to  use  opium  in  any  way.  Under 
American  occupation  the  Spanish  law  was  not  continued  in  force* 
A  duty  was  placed  on  opium,  and  towns  were  enjoined  to  forbid  the 
estabhshment  of  opium  dives.  Under  this  system  the  use  of  the  drug 
spread  rapidly  among  the  Filipinos. 
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In  1903  the  Philippine  Commission  appointed  an  opium  committee^ 
authorized  to  visit  the  various  oriental  countries  to  investigate  the 
methods  taken  by  the  different  Governments  toward  the  regulation 
of  opium  use  and  traffic.  This  committee  investigated  conditions 
in  Japan,  Formosa,  Shanghai,  Hongkong,  Saigon,  Straits  Settlements, 
Burma,  and  Java,  and  rendered  a  report  in  1904.  The  recommen- 
dations of  this  report  were  based  largely  on  the  experience  and 
methods  of  the  Japanese  upon  their  acquisition  of  Formosa  in  1895. 
The  most  important  recommendations  were:  Immediate  Govern- 
ment monopoly  of  the  traffic  in  opium,  to  become  prohibitive,  except 
for  medical  purposes,  after  three  years.  The  partial  adoption  of  these 
suggestions  are  seen  in  an  act  of  Congress  entitled  *'An  act  to  revise 
ana  amend  the  tariff  laws  of  the  Philippine  Islands,  and  for  other 
purposes,''  approved  March  3,  1905.  Tnis  act  provided  duties  on 
crude  and  manufactured  or  smoking  opium,  but  left  the  Philippine 
Commission  free  to  prohibit  or  regulate  the  use  of  the  drug,  and 
provided  further  ^'That  after  March  1,  1908,  it  shall  be  unlawful  to 
import  into  the  Philippine  Islands  opium,  in  whatever  form,  except 
by  the  Government,  and  for  medicinal  purposes  only,  and  at  no 
time  shall  it  be  lawful  to  sell  opium  to  any  native  of  the  Philippine 
Islands  except  for  medicinal  purposes.''  The  Government  monopoly 
plan  was  not  adopted. 

Inception  of  Chinese  antiopium  movement. — ^The  rather  voluminous 
report  of  the  committee  save  a  new  life  to  the  antiopium  movement 
in  all  countries  affected  by  the  drug,  and  it  is  not  unreasonable  to 
attribute  to  it  the  sudden  renewal  of  activity  by  the  Chinese  Govern- 
ment, which,  while  officially  discountenancing  the  use  of  opium, 
derived  a  large  revenue  from  it  and  had  appeared  to  feel  itself  unequal 
to  a  vigorous  opposition  to  what  had  become  probably  the  gravest 
internal  menace  ever  faced  by  any  nation.  It  has  been  estimated 
that  27  per  cent  or  over  of  Chinese  adult  males  were  opium  smokers. 
On  September  20,  1906,  the  central  Government  of  Cnina  issued  an 
edict  forbidding  the  consumption  of  opimn  and  the  cultivation  of 
the  poppy.  In  October  of  the  same  year  the  American  Government 
in  the  Philippines  suggested  a  joint  conference  of  the  powers  inter- 
ested with  a  view  to  united  action  against  the  opium  traffic.  In 
1907  the  British  Government  offered  to  reduce  the  export  of  Indian 
opium  5,100  chests — i.  e.,  one- tenth  of  the  amount  then  taken  by 
China  each  year  till  1910,  and  offered  further,  if  the  Chinese  Govern- 
ment should  proportionately  decrease  opium  production  in  China, 
and  its  importation  from  the  other  sources,  to  continue  this  annual 
reduction  till  the  trade  should  be  extinct  in  1917.  This  proposal 
was  gratefully  received  by  the  Chinese  Government,  which  vigorously 
carried  out  its  part  of  the  agreement. 

First  International  Opium  Conference. — In  1909  the  first  Inter- 
national Opium  Commission,  convening  on  the  initiative  of  the  United 
States  Government,  met  at  Shanghai.  The  powers  represented  were 
the  United  States,  Austria-Hungary,  China,  France,  Germany,  Great 
Britain,  Japan,  the  Netherlands,  Persia,  Portugal,  Russia,  and  Siam. 
Each  of  these  countries  presented  a  report  embodying  the  regula- 
tions and  describing  the  status  of  the  opium  traflic  within  its  terri- 
tories. The  most  extensive  report  was  that  submitted  by  the  Chinese 
delegates,  who,  in  addition  to  statements  regarding  opium  proper, 
called  attention  to  the  recent  rapid  increase  in  the  vicious  use  of 
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morphine  and  cocaine,  both  of  which  had  been  widely  introduced, 
both  openly  and  as  recent  ingredients  of  opium  ''cures''  and  ''reme- 
dies'' with  which  the  country  had  been  flooded,  chiefly  by  foreign 
agents. 

The  commission  adopted  nine  resolutions  for  presentation  to  the 
resi)ective  Governments  concerned.  In  these  the  commission  rec- 
ognized the  sincerity  of  the  Chinese  Government  in  the  antiopium 
movement.  It  urged  each  Government  concerned  to  take  measures 
toward  the  sui)pression  of  opium  smoking,  to  prevent  the  shipment 
of  opium  and  its  derivatives  to  countries  prohibiting  their  import, 
and  to  take  drastic  measures  in  regulation  of  the  manufacture  and  use 
of  morphine  and  other  habit-forming  opium  derivatives.  It  further 
recommended  that  antiopium  remedies  and  opium  and  its  derivatives 
be  subjected  to  scientific  inquiry,  that  opium  shops  and  divans  in 
foreign  concessions  in  China  be  closed,  and  that  the  sale  of  antiopium 
remedies  containing  opium  or  its  derivatives  be  prohibited,  and  that 
the  pharmacy  laws  of  the  governing  nation  oe  applied  in  such 
concessions. 

Continuance  of  Chinese  antiopium  movement. — During  the  years 
1906-1910  the  Chinese  antiopium  movement  continued  with  variable 
but,  on  the  whole,  unlooked-for  success.  In  1911  an  agreement  was 
signed  between  China  and  Great  Britain,  ratifjdng  and  completing 
the  tentative  arrangement  of  1907,  and  furthermore  providing  for 
the  extinction  of  the  Indian  trade  with  different  Provinces  of  China 
as  fast  as  each  Province  should  suppress  local  production.  China 
also  prohibited  the  import  of  Turkisn  and  Persian  opium  after  1911. 
To  conclude  the  history  of  opium  as  regards  China,  it  may  be  said 
that  the  prohibitory  movement  received  a  serious  setback  during  the 
revolution,  but  by  1914  the  new  Government  had  apparentlv  full 
control  of  the  situation  and  was  carrying  out  systematic  and  pro- 
gressive prohibition  as  planned  by  the  old  regime.  As  an  aid  to  the 
new  Government  in  the  suppression  of  the  opium  traflBc,  the  Indian 
Government  in  1913  prohioited  the  export  of  opium  to  China.  A 
considerable  amount  of  smuggling,  however,  still  takes  place  across 
the  national  boundaries. 

International  Opium  Conference,  1911-191S, — On  December  1,  1911, 
an  International  Opium  Conference  met  at  The  Hague  on  the  initia- 
tive of  the  United  States  Government.  All  the  powers  represented  in 
the  previous  commission,  with  the  exception  of  Austria-Hungary, 
took  part.  On  January  23,  1912,  the  so-called  international  opium 
convention  was  signed  by  the  plenipotentiaries  of  the  different  powers. 
This  convention  provided,  with  regard  to  raw  opium,  that  the  con- 
tracting powers  should  regulate  the  production,  distribution,  limit  the 
ports  tnrough  which  the  export  or  import  should  be  permitted,  take 
measures  to  prevent  or  restrict  the  export  to  countries  which  should 
have  prohibited  or  restricted  its  import,  require  marking  indicative 
of  its  contents  on  every  package  exceeding  5  kilograms  intended  for 
export,  and  not  to  allow  its  export  or  import  save  by  duly  authorized 
persons.  With  regard  to  prepared  opium,  i.  e.,  opium  prepared  for 
consumption  not  medicinal,  the  convention  provided  for  the  gradual 
and  effective  suppression  of  its  manufacture  and  trade  and  for  the 
prohibition  of  its  export  immediately  or  "as  soon  as  possible";  in 
the  latter  case  regulative  measures  similar  to  those  for  raw  opium 
were  outlined.     The  convention  further  provided  for  the  control  by 
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the  contracting  powers  of  the  manufacture,  sale,  and  use  of  morphine, 
cocaine,  and  their  respective  salts,  medicinal  opium,  preparations 
containing  more  than  0.2  per  cent  of  morphine  or  more  than  0.1  per 
cent  of  cocaine,  of  heroin,  its  salts  and  preparations  containing  more 
than  0.1  per  cent  of  heroin,  and  of  all  derivatives  and  salts  of  mor- 
phine or  cocaine  liable  to  similar  abuse.  With  regard  to  China,  the 
contracting  powers  already  having  treaties  (so-called  treaty  powers) 
pledged  themselves  to  take  measures  to  prevent  smuggling  into 
Chinese  territory  or  their  own  far  eastern  colonies  and  leased  Chinese 
territories  of  any  of  the  substances  above  referred  to',  the  Chinese 
Government  to  take  similar  measures  to  prevent  smuggling  from  its 
own  territories  to  those  of  other  powers.  Other  provisions  related  to 
the  promulgation  of  pharmacy  laws  for  China  and  adjacent  terri- 
tories, to  reduction  of  opium  dens  and  shops,  and  to  transmission  of 
the  drugs  mentioned  in  the  convention  through  the  mail.  Provision 
was  made  for  the  signature  of  nonrepresented  nations  to  the  conven- 
tion and  for  its  final  ratification. 

The  second  meeting  of  the  conference  was  held  in  1913. 

By  Jul}^  3,  1913,  36  powers  had  signed  the  convention,  of  which 
23  had  agreed  to  deposit  ratifications.  Only  10  n»itions,  Bulgaria, 
Greece,  Turkey,  Smtzerland,  Austria-Hungary,  Norway,  Sweden, 
Rumania,  Montenegro,  and  Serbia,  had  not  signed;  of  these  only 
Turkey  is  of  importance  in  production  or  trade  in  opium  or  the  other 
narcotics  included  in  the  convention. 

AMERICAN    LEGISLATION   REGARDING   OPIUM. 

Opium  has  figured  in  American  treaties,  international  conventions, 
tariffs,  prohibitory  laws,  and  internal-revenue  laws,  as  well  as  in  the 
legislation  of  different  States.  State  legislation  will  not  here  be 
considered. 

TREATY   PROVISIONS    RELATING   TO   OPIUM   TRAFFIC. 

By  a  treaty  with  China  in  1880  the  importation  of  opium  into  the 
United  States  by  Chinese  subjects  was  prohibited,  and  citizens  of  the 
United  States  were  prohibited  from  traffic  in  opium  in  China.  By  a 
treaty  of  1903  the  United  States  consented  to  the  prohibition  by  the 
Chinese  Government  of  morphia  and  instruments  for  its  injection  for 
purposes  other  than  medicinal.  A  treaty  with  Korea  similar  to  that 
of  1880  with  China  was  concluded  in  1882.  Bv  a  treaty  with  Siam 
in  1856  American  subjects  were  permitted  to  import  opium  into  Siam, 
but  were  allowed  to  sell  it  only  to  the  Government  opium  farmer  or 
his  agents. 

Although  not  a  treaty,  a  statute  of  1902  may  here  be  mentioned 
forbidding  the  sale  or  supply  by  persons  subject  to  the  authority  of 
the  United  States  of  opium  to  the  aboriginal  inhabitants  of  the 
Pacific  islands  lying  within  the  parallels  of  20°  north  and  40°  south 
latitude  and  the  meridians  of  120°  west  and  120°  east  of  Greenwich. 

FEDERAL     STATUTES     AND     INTERNAL-REVENUE    LAWS     RELATING    TO 

OPIUM. 

By  an  internal-revenue  law  of  1890  a  tax  of  $10  per  pound  was 
placed  on  the  manufacture  of  smoking  opium  withm  tne  United 
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States,  and  its  manufacture  was  confined  to  citizens.  The  contem- 
porary tariff  duty  on  smoking  opium  was  $12  per  poimd.  No  legal- 
ized manufacture  took  place  under  this  statute. 

The  national  food  and  drugs  act  of  June  30,  1906,  provided  for  the 
proper  labeling  of  opium  and  preparations  containing  it;  it  also  pro- 
vided that  ^^if  *  *  *  any  article  of  food  or  drug  offered  to  be 
imported  into  the  United  States  is  *  *  *  dangerous  to  the  health 
of  the  people  of  the  United  States,  or  is  of  a  kind  forbidden  entry 
into,  or  forbidden  to  be  sold  or  restricted  in  sale  in  the  coimtry  in 
which  it  is  made  or  from  which  it  is  exported  *  *  *  the  said 
article  shall  be  refused  admission.''  This  provision  was  utilized  to 
exclude  importations  of  smoking  opium.  The  enforcement  of  the  act 
and  of  State  laws  foimded  upon  it  limited  in  large  measure  the  secret 
use  of  opium  and  its  derivatives  in  proprietary  remedies,  which  had 
become  a  serious  public  menace. 

An  act  of  Congress  entitled  ^^An  act  to  prohibit  the  importation 
and  use  of  opium  for  other  than  medicinal  purposes''  was  approved 
February  9,  1909.  This  was  strengthened  by  an  amendment  impos- 
ing severe  penalties  on  violation,  approved  January  17,  1914.  A 
further  act,  approved  January  17,  1914,  placed  an  internal-revenue 
tax  of  $300  per  poimd  on  smoking  opium  manufactured  in  the  United 
States  and  provided  a  penalty  of  not  less  than  $10,000  or  imprison- 
ment for  not  less  than  five  years,  or  both,  for  violation  of  its  provi- 
sions. This  act  owed  its  passage  to  the  announced  intention  of  cer- 
tain persons  to  produce  opium  in  California  and  to  manufacture  it 
for  smoking. 

Further  Federal  legislation  dealing  with  opium  is  the  Harrison  nar- 
cotic law,  approved  December  17,  1914.  This  was  the  result  of 
years  of  effort  on  the  part  of  the  authorities  charged  with  the  admin- 
istration of  the  food  and  drugs  law  and  of  similar  State  laws,  and  of 
others  interested  in  the  suppression  of  the  nonmedicinal  use  of  nar- 
cotics. This  law  relates  to  the  production,  importation,  manufac- 
ture, compounding,  sale,  dispensing,  or  giving  away  of  opium  or  coca 
leaves,  their  salts,  derivatives,  or  preparations.  It  provides  for  the 
registration  of  persons  authorized  to  deal  in  these  products,  confines 
dealing  in  them  to  such  registered  persons,  and  provides  for  the 
proper  record  of  all  such  products  from  their  entry  mto  the  country 
to  the  ultimate  consumer.  The  provisions  of  the  act  do  not  apply 
to  preparations  containing  not  more  than  2  grains  of  opium,  one- 
fourth  of  a  grain  of  morphine,  one-eighth  of  a  grain  of  heroin,  1  grain 
of  codeine,  or  any  salt  or  derivative  of  any  of  them  to  1  ounce,  pro- 
vided that  such  preparations  are  used  as  medicines  and  not  for  the 
purpose  of  evading  the  act.  Violation  of  the  provisions  of  the  act 
are  punishable  by  fine  of  not  more  than  $2,000  or  imprisonment  of 
not  over  five  years. 

Reasons  for  this  restrictive  legislation  may  be  found  in  the  hear- 
ings before  the  House  Committee  on  Ways  and  Means  on  H.  R. 
25240,  25241,  25242,  and  28971  (1910-11).  They  may  be  briefly 
summed  up  in  the  statement  (p.  82)  that,  while  '^an  estimate  from 
leading  members  of  the  medical  profession  [states  that]  50,000 
pounds  of  opium  [annually]  will  sujB&ce  for  the  legitimate  needs  of  the 
American  people,"  annual  importations  were  from  400,000  to  over 
500,000  poimds.  The  number  of  American  opium  addicts  was  esti- 
mated at  150,000. 
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TARIFF  LAWS   ON   OPIUM. 

Prior  to  1832  no  specific  mention  was  made  of  opiimi  or  its  deriva- 
tives in  the  United  States  tariff  laws.  In  this  year  (1832)  opium  was 
removed  from  the  category  of  *' drugs,  chemicals,  etc,,'*  and  speci- 
fically mentioned  in  the  free  list.  No  distinction  was  made  between 
grades  of  opium  or  between  opium  and  its  derivatives.  By  the  tariff 
of  1842  a  duty  of  75  cents  per  pound  was  imposed.  In  1846  this  was 
changed  to  an  ad  valorem  of  20  per  cent. 

In  1861  the  distinction  between  crude  opium  and  morphia  or  its 
salts  was  first  made.  The  former  was  taxed  $1  per  pound  and  the 
latter  $1  per  oimce.  Smoking  opium  was  differentiated  in  1862. 
This  was  largely  due  to  the  fact  tnat  in  the  latter  fifties  our  opiiun 
imports  had  reached  an  enormous  figure  (100,000  to  150,000  pounds 
annually)  and  that  it  consisted  largely  of  smoking  opium  imported 
into  Pacific  ports  ostensiblv  for  use  of  the  Chinese.  While  opium 
had  been  previously  treated  as  a  pure  revenue  article,  an  effort  was 
now  made  to  tax  only  medical  opium  on  this  basis  and  to  place  a 
prohibitive  tax  on  smoking  opium.  Medicinal  opium  was  taxed  $2 
per  pound  and  the  smoking  article  80  per  cent  ad  valorem.  In  1864 
these  duties  were  raised  to  $2.50  per  pound  and  100  per  cent  ad 
valorem,  respectiveljr.  These  high  duties  upon  smoKing  opium 
proved  in  effect  prohibitive,  as  far  as  legitimate  imports  were  con- 
cerned, but  an  enormous  smuggling  trade  immediately  developed. 

In  the  tariff  of  1870  the  duty  on  medicinal  opium  was  reduced 
from  $2.50  to  $1  per  pound.  Smoking  opium  paid  a  specific  tax  of 
$6  per  pound.  Its  declared  valuation  was  then  about  $10  per  pound. 
This  allowed  importations  varying  generally  from  50,000  to  77,000 
pounds  annually,  and  rising  to  298,000  pounds  in  1883  in  anticipa- 
tion of  raised  rates. 

During  the  discussion  of  the  next  two  tariffs  there  was  a  popular 
demand  for  the  exclusion  of  smoking  opium.     This  was  largely  due 
to  the  treaty  of  1880  with  China,  referred  to  elsewhere,  and  to  the 
fact  that  the  opium-smoking  habit  was  evidently  spreading  from  the 
Chinese  to  the  American  people.     The  tariff  of  1883  first  graded  raw 
opium  according  to  its  morphine  percentage.     Opium  containing  less 
than  9  per  cent  of  morphia,  which  grade  formed  the  raw  material 
for  the  manufacture  of  smoking  opium,  was  forbidden  entr}^     The 
tariff  of  1883  placed  a  specific  duty  of  $10  and  that  of  1890  of  $12 
on  smoking  opium,  while  the  medicinal  grade  entered  in  1883  at  $1 
and  was  placed  on  the  free  list  in  1890.     Opium  containing  less  than 
9  per  cent  of  morphia  was  dutiable  at  the  same  rate  as  smoking 
opium  and  continued  in  the  same  category  until  the  prohibition  of 
the  latter's  entry.     These  rates  continued  till  1897.     Smoking  opium 
was  imported  openly,  and  also  smuggled  enormously.     In  1897  the 
$6  rate  was  restored  and  remained  until  the  traffic  was  outlawed  in 
1909. 
Medicinal  opium  was  again  dutiable  at  $1  under  the  tariff  of  1897. 
By  the  tariff  of  1909  opium  containing  9  per  cent  or  over  was 
taxed  $1.50  per  pound;  that  of  the  same  composition,  dried  or  ad- 
vanced, $2  per  pound;  and  that  containing  less  than  9  per  cent,  $6 
per  pound.     The  tariff  of  1913  doubled  the  rate  on  medicinal  opium 
and  left  the  nonmedicinal  grade  at  the  same  rate,  $6. 
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PRODUCTION   AND   COMMERCE. 

General  considerations, — ^The  production  of  opium  may  be  said  to 
be  possible  in  any  temperate  or  subtropical  climate  where  the  rain- 
fall is  not  excessive.  Experiments  in  the  growth  of  the  poppy  and 
the  collection  of  opium  have  accordingly  been  carried  out  m  prac- 
tically every  agricintural  country.  It  has  been  found,  however,  that 
the  yieid  is  smaller  in  temperate  than  in  subtropical  rerions,  and  that 
the  morphine  content  of  the  product  varies  widely  in  different  locali- 
ties. Profitable  opium  production  is  dependent  both  on  plentiful 
supplies  of  cheap,  rich  land  and  of  cheap  skilled  labor.  Tne  com- 
mercial production  of  opium  is  therefore  limited  to  comparatively 
few  countries,  and  the  varieties  of  poppy  grown,  the  methods  of 
cultivation  and  handling  used,  and  the  character  of  the  opium  pro- 
duced vary  widely.  In  some  countries  where  the  production  of 
opium  is  not  profitable  the  capsules,  which  contain  on  the  average 
0.2  per  cent  of  morphine,  are  gathered  and  used  medicinally.  The 
seen  crop  is  second  only  in  importance  to  the  opium;  the  seed  yields 
35  to  42  per  cent  of  a  valuable  oil,  which  is  used  both  for  food  and 
for  technical  purposes,  while  the  pressed  cake  is  used  as  stock  feed 
and  fertilizer.     No  narcotic  properties  are  present  in  the  seeds. 

Turkish  opium. — The  variety  glabrura  supplies  Turkish  opium. 
It  is  chiefly  produced  in  Asia  Minor.  Cultivation  is  carried  on 
mostly  by  peasant  proprietors.  Poppy  cultivation  demands  a 
naturally  light  and  ricn  soil,  manured,  and  with  a  rather  particular 
amount  of  moisture.  The  land  is  plowed  twice.  Owing  to  droughts, 
spring  frosts,  and  locusts,  the  crop  is  a  most  uncertain  one.  As 
a  safeguard  against  total  failure  and  to  provide  a  succession  of  crops, 
three  sowings  are  made  at  intervals  from  October  to  March.  Tiie 
first  sowing  thrives  best  in  normal  seasons;  the  other  two  are  par- 
ticularly dependent  on  favorable  weather.  Continual  cultivation  is 
Practiced,  chiefly  by  women  and  children,  from  early  spring  to 
owering  time,  which  occurs  from  the  end  of  May  to  July,  the  period 
of  flowering  from  a  given  sowing  being  comparatively  short.  The 
yield  of  opium  is  largely  increased  by  gentle  showers  during  the 
flowering  period.  The  capsules  are  fit  for  opium  collection  in  9  to 
15  days  from  the  falling  oi  the  petals.  They  are  capable  of  yielding 
the  drug  to  advantage  only  from  5  to  10  days  when  the  crop  is  a 
full  one;  therefore  great  quantities  are  usually  wasted  owing  to  the 
difficulty  of  gathering  the  whole  in  this  short  period.  A  smaller 
second  or  third  crop  may  be  obtained  from  the  neads  produced  by 
the  branchiag  of  the  priiharv  stem. 

The  incision  of  the  capsules  demands  a  peculiar  skill.  The  inci- 
sions are  spirally  transverse,  and  made  witn  a  knife  possessing  one 
to  three  blades.  If  the  incision  be  too  shallow,  the  full  yield  of  juice 
is  not  secured;  if  it  be  too  deep,  the  juice  flows  into  the  hollow  inside 
of  the  capsule  and  is  lost ;  the  seeds  also  are  prevented  from  maturing 
in  this  case.  Incision  is  performed  from  early  afternoon  to  nightfall, 
and  the  exuded  juice  is  scraped  off  and  collected  the  following  morn- 
ing. Cold  or  winds  during  the  coUection  period  lessens  the  yield,  and 
ram  washes  away  the  exuded  juice.  The  yield  of  opium  varies, 
even  on  the  same  piece  of  land,  from  one-third  to  1\  chequis  (of 
1.62  pounds)  per  1,600  square  yards,  an  average  being  1 J  chequis  of 
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opium  and  4  bushels  (of  50  pounds)  of  seed.  The  seed  is  worth 
aoout  two-thirds  the  value  of  the  opium,  "the,  gathered  lumps  are 
wrapped  in  leaves  and  dried  for  some  days  in  the  shade.  The  crop 
is  then  passed  on  to  the  buyers,  who  often  have  advanced  money  on  it. 
By  them  it  is  sent  to  Smyrna  or  other  ports  on  mules;  here  it  arrives 
in  late  July  or  early  August  and  is  placed  in  cool  warehouses  to  avoid 
loss  of  weight.  T^he  mixed  assortment  of  opium  delivered  at  the 
warehouse  is  known  as  talequale.  When  sold,  the  bags  are  open, 
and  each  piece  is  inspected  by  a  public  official,  who  makes  three 
grades:  (1)  Finest  quality,  (2)  current  or  second, iind  (3)  chicanti  or 
rejected  pieces.  A  fourth  sort  consists  of  very  bad  or  wholly  spurious 
pieces.  Adulterants  found  are  grape  juice  thickened  with  flour, 
ng  paste,  licorice,  half-dried  apricots,  chopped  vegetable  tissues, 
tragacanth,  clay,  etc.  The  practice  of  diluting  a  very  high-grade 
article  with  one  of  lower  quality  is  also  common.  After  the  inspec- 
tion the  two  better  grades  are  hermetically  sealed  in  tin-lined  boxes 
containing  about  150  pounds.  These  are  the  '^ chests"  of  commerce. 
The  chicanti  is  disposed  of  at  20  to  30  per  cent  discount  to  French 
and  German  merchants.  About  three-quarters  of  Turkish  opium 
is  produced  in  Anatolia,  and  is  exported  via  Smyrna;  the  remainder 
is  produced  in  the  hilly  districts  near  the  southern  coast  of  the  Black 
Sea,  and  is  marketed  via  Constantinople.  Commercial  varieties 
bear  the  names  of  the  districts  where  they  are  produced ;  the  chief 
varieties  being  Hadjikeuy,  Malatia,  Takat,  Bagaditz,  Karakissa, 
Angora,  Gh6ve,  and  Yoghourma  or  pudding  opium.  These  com- 
mercial varieties  differ  in  appearance  and  quality,  and  are  roughly 
classified  as  soft  or  shipping  opium,  druggists*  opium,  and  manufac- 
turers* opium.  Turkisn  opium  is  principally  used  for  medicinal  and 
manufacturing  purposes  on  account  of  its  high  morphine  content,  a 
comparatively  small  proportion  being  exported  for  smoking  or 
''eating.''  That  used  for  the  latter  purposes  is  included  in  soit  or 
shipping  opium,  which  is  lowest  in  morphine  content.  The  chief 
maricets  for  this  have  been  China,  Korea,  the  West  Indies,  Cuba, 
British  Guiana,  Japan,  and  Java.  Druggists'  opium  is  the  medicinal 
grade,  largely  used  in  Great  Britain  and  the  United  States,  and  con- 
taining 9i  to  lOi  per  cent  of  morphine  when  dried  and  powdered. 
Manufacturers'  opium  includes  any  grade  containing  not  less  than 
lOi  per  cent  of  morphine,  and,  as  the  name  implies,  is  used  for  the 
extraction  of  the  alkaloids.  It  is  used  chiefly  in  Great  Britain, 
Germany,  the  United  States,  and  France. 

The  average  amount  of  Turkish  opium  exported  is  given  as  7,000 
chests;  in  especially  propitious  seasons  it  may  amount  to  12,000 
chests. 

Opium  has  also  been  produced  in  recent  years  in  Macedonia,  most 
of  the  produce  being  exported  as  Salonica  opium.  It  is  a  very  pure 
grade  and  contains  about  11  per  cent  of  morphine.  The  TurKish 
Government  has  encouraged  the  opium  industry  in  Macedonia  by 
remitting  the  tithes  on  the  opium  and  poppy  seed  for  one  year  on 
lands  sown  for  the  flrst  time,  and  by  distributing  printed  instructions 
for  cultivation  of  the  poppy  and  preparation  of  opium.  In  these  the 
claim  is  made  that  the  opium  crop  is  ten  times  more  profitable  than 

wheat. 

Opium  is  also  grown  in  Bulgaria,  but  for  little  more  than  local  con- 
sumption.    Surpluses    are    marketed    through    Constantinople    as 
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Turkish  opium.  It  is  of  high  quality.  Four  samples  exhibited  at 
the  Antwerp  Exposition  of  1896  contained,  respectively,  7.25,  11.90, 
11.07,  and  19.15  per  cent  of  morphine. 

Persian  opium, — ^The  Persian  poppy  is  apparently  the  variety 
album.  Opium  comes  chiefly  from  the  districts  of  Ispahan,  Shiraz, 
Yezd,  and  Khansar,  and  also  from  Kermenshah,  Khorasan,  and  Fars. 
Opium  has  been  grown  in  Persia  since  a  very  early  date,  but  has  only 
appeared  in  the  commerce  of  England  and  America  since  about  1870. 
At  that  time  the  profits  in  Persian  opium  were  so  great  that  its  culti- 
vation almost  excluded  that  of  cereals  and  other  produce,  resulting  in 
a  severe  famine  in  1871-72.  Cultivation  has  increased  in  recent 
years,  especiallv  in  Ispahan  and  about  Shiraz,  Beheban,  and  Kermen- 
shah, where  it  has  again  affected  the  price  and  growth  of  cereals. 

At  one  period  Perisan  opium  was  extensively  adulterated  with 
glucose,  but  the  price  and  demand  soon  suffered,  and  of  recent  years 
strenuous  and  very  successful  endeavors  have  been  made  to  stand- 
ardize the  product,  and  consequently  Persian  opium  may  now  be 
obtained  nearly  as  rich  in  morphine  as  the  Turkish. 

In  1907  the  production  totaled  1,333,000  pounds.  About  25  per 
cent  was  locally  consumed,  chiefly  for  smoking.  Great  Britain  took 
about  20  per  cent,  and  about  50  per  cent  was  exported  to  Hongkong 
and  Singapore,  most  of  which  eventually  went  to  Formosa  and  China. 
A  small  quantity  went  via  Trebizond  and  Samsun  to  Constantinople. 
Persian  opium  is  also  exported  to  Zanzibar  and  probably  smuggled 
into  India.  Bushire  and  Bander  Abbas  are  the  chief  centers  of 
export. 

The  greater  proportion  of  Persian  opium  entering  London  in  normal 
times  has  been  exported.     A  small  quantity  is  used  in  manufacture, 

Earticularly  for  the  manufacture  of  codeine  when  Turkish  opium  is 
igh  in  price.  Persian  opium  yields  2  J  per  cent  codeine  as  against 
one-half  to  three-fourths  per  cent  in  the  Turkish  product.  Codeine, 
however,  may  also  be  made  from  morphine,  which  fact  limits  the 
demand  for  Persian  opium  for  codeine  extraction. 

Persian  opium  usually  enters  commerce  in  brick-shaped  cakes 
weighing  16  to  20  ounces,  and  differs  considerably  in  its  physical 
character  from  Turkish  opium. 

Indian  opium, — ^Two  criief  varieties  of  Indian  opium  are  rccog 
nized — Bengal  and  Malwa.  The  former  is  produced  in  the  territory 
controlled  by  the  British  Government;  the  trade  is  a  government 
monopoly.  The  chief  districts  are  Bihar  in  Bengal  and  the  United 
Provinces  of  Agra  and  Oudh.  Poppy  growing  has  been  licensed,  and 
the  amount  of  planting  prescribed  oy  the  Indian  government. 
Opium  may  only  be  sold  to  government  officials  at  Patna  and 
Gnazipore.  The  price  is  fixed  by  the  government,  and  money  is  often 
advanced  to  the  grower. 

Malwa  opium  is  produced  in  the  native  States,  chiefly  of  the 
Central  India  and  Rajputana  agencies,  Gwalior,  Indore,  Bhopal,  and 
Mewar;  also  in  Baroda  and  the  British  territory  of  Ajmer  Merwara. 
Cultivation  is  free  and  very  profitable;  usually  three  to  seven  times 
more  profitable  than  that  or  cereals,  and,  exceptionally,  twelve  to 
twenty  times.  A  heavy  import  duty  is  placed  on  Malwa  opium 
which  enters  British  territory,  raising  its  price  to  that  of  Government- 
monopoly  opium. 
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Rich  land,  mamired  and  irrigated,  is  utilized  for  poppy  production. 
As  in  Asia  Minor,  the  crop  is  an  uncertain  one,  being  hable  to  injury 
by  frost,  rains,  insects,  fungi,  and  a  root  parasite.  The  poppy 
petals  are  gathered,  dried,  and  saved  for  wrapping  the  opium  balls. 
The  process  of  collection  differs  somewhat  from  that  lollowed  in 
Asia  Minor;  the  opium  is  handled  in  a  more  fluid  state,  the  composi- 
tion of  ''standard  opium''  being  70  per  cent  of  the  dry  drug  and  30 
per  cent  water. 

Formerly  two  Government  factories,  at  Patna  and  Ghazipore,  were 
in  operation  for  the  preparation  of  opium  for  commerce.  That  of 
Patna  has  now  been  closed  as  a  result  of  the  cutting  off  of  Chinese 
shipments  and  the  reduction  of  the  area  imder  poppv.  Indian 
opium  is  of  two  classes — provision  opium,  for  export,  chieny  to  China 
before  the  era  of  prohibition,  and  excise  or  akbari  opium  for  local 
consumption.  Provision  opium  manufactured  at  Ghazipore  is 
known  as  Benares  opium.  Excise  opium  is  made  into  cakes  and 
contains  90  per  cent  of  nonvolatile  solid  matter,  while  the  provision 
opium  contains  71  to  75  per  cent  of  solid  matter,  or,  roughly,  50 
per  cent  of  pure  opium,  and  is  molded  into  balls.  This  manufacture 
IS  a  somewhat  complicated  process  and  is  carried  out  in  the  Govern- 
ment factories  with  a  high  degree  of  uniformity. 

Malwa  opium  is  manufactured  by  private  enterprise;  it  is  less 
uniform  than  the  Bengal  drug  and,  as  a  whole,  is  less  highly  esteemed. 
The  Government  levies  an  export  duty  of  about  $290  per  chest  of 
133  J  pounds.     While  exported  opium  has  thus  gone  through  a  certain 

f process  of  manufacture,  further  treatment  is  needed  to  prepare  it 
or  smoking,   and  it  is  therefore  designated  in  the  international 
opium  convention  and  elsewhere  as  ''raw  opium." 

Annual  yields  of  Bengal  opium  have  Tbeen  estimated  at  from 
8,000,000  to  10,000,000  pounds,  and  the  acreage  from  500,000  to 
655,000  acres,  and  the  number  of  cultivators  at  about  1,500,000,  for 
the  first  years  of  the  century.  Acreage  has  been  restricted  by 
Government  action  since  the  reduction  and  eventual  prohibition  of 
the  Chinese  trade.  Production  of  opium  in  Bihar  has  been  discon- 
tinued, and  the  Bengal  acreage  reduced  to  200,000  acres,  all  in  the 
United  Provinces  (1913). 

The  amount  of  Malwa  production  is  less  certain,  but  has  been 
estimated  at  2,000,000  to  3,000,000  pounds  annually. 

Bengal  opium  is  exported  from  Calcutta,  Malwa,  from  Bombay^ 
chiefly  to  China  (before  the  prohibition  of  the  trade)  the  Straits 
Settlements,  Burma,  and  the  South  Sea  Islands.  Owing  to  the  low 
morphine  content  of  Indian  opium,  little  or  none  enters  occidental 
commerce,  particularly  since  the  restrictions  on  smoking  opium 
which  are  now  almost  universal.  The  unit  of  export  is  usually  the 
Chinese  picul  (133 J  pounds);  but  the  ''chest''  is  a  frequent  trade 
teim.  In  Malwa  opium  this  is  equivalent  to  the  picul,  but  the 
Patna  and  Benares  ''chests''  contain  160  pounds.  The  catty,  a 
smaller  imit,  is  0.01  of  a  picul  (IJ  pounds). 

Indian  opium,  as  just  noted,  is  normally  low  in  morphine,  2  to  5 
per  cent,  but  occasionally  samples  of  official  strengtn  have  been 
reported.  That  grown  near  the  Himalayas  is  said  to  be  50  per  cent 
stronger  than  the  average,  and  some  attempts  to  encourage  the 
production  of  higher  grade-opium  appear  to  have  been  made,  espe- 
cially since  the  reduction  of  the  Chinese  trade. 
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A  small  amount  of  morphine  is  mac]^  in  a  Government  factory  in 
India.     The  surplus  above  local  requirements  is  sold  in  London. 
Chinese  opium. — ^While  Chinese  opium,  in  the  years  of  its  largest 

Sroduction,  amounted  to  probably  40,000,000  poimds  annually — 
ouble  the  total  production  of  all  other  kinds,  it  has  never  entered 
cominerce  save  lor  comparatively  trifling  quantities  exported  for 
smoking  purposes,  chiefly  to  Chinese  residmg  in  other  coimtries. 
Owing  to  its  low  morphine  percentage  and  general  poor  quality, 
practically  no  Chinese  opium  has  been  deemed  fit  for  medical  pur- 
poses. 

The  poppy  has  been  grown  in  every  Chinese  Province,  but  the 
principal  centers  of  production  have  been  the  western  Provinces  of 
Szechwan,  Yunnan,  and  Kweichow.  It  was  for  many  years  the 
principal  and  most  profitable  crop  of  the  western  Provinces;  here  it 
was  a  winter  crop,  rice  being  generally  sown  in  the  spring.  As 
elsewhere,  the  poppy  is  a  gross  feeder,  quickly  exhausting  the  soil, 
and  requiring  liberal  manuring,  the  crop,  also  is  uncertain  and  not 
infrequently  results  in  disastrous  losses,  but  in  general  theprofit  is 
three  or  four  times  that  of  any  other  agricultural  crop.  The  yield 
of  raw  opium  per  acre  averages  about  28'  pounds,  selfing  at  40^320 
cash,  while  the  seeds  and  dried  plants  bnng  16,500  cash;  a  total 
gross  return  of  56,820  cash. 

As  a  result  of  the  antiopium  agitation  of  recent  years,  and  the 
vigorous  enforcement  of  prohibitory  edicts  bv  local  authorities,  the 
acreage  and  annual  yield  of  Chinese  opium  had  decreased  enormously. 
According  to  a  report  of  an  expert  employed  by  the  British  Govern- 
ment to  investigate  the  situation,  by  1910-11  poppy  cultivation 
had  been  suppressed  in  Shansi  and  Szechuan  ana  reduced  in  other 
Provinces  from  75  to  25  per  cent  of  a  normal  acreage.  The  central 
Government  actively  promoted  the  growth  of  other  crops  in  replace- 
ment by  introducing  improved  cotton  seed  from  America  and  dis- 
tributing agricultural  literature.  Wheat  and  other  cereals  and  cotton 
were  largely  replacing  the  poppy,  with  a  consequent  lessening  of 
danger  of  famine. 

The  outbreak  of  the  Chinese  revolution  1911-12,  with  its  consequent 
disorganization  of  the  central  and  provincial  Governments,  resulted 
in  an  enormous  reappearance  of  poppy  cultivation,  in  some  cases 
under  official  sanction.  In  1913  the  Republic  renewed  the  anti- 
opium  crusade  with  vigor,  and  to  a  large  extent  destroyed  the  crops. 
At  the  end  of  1914  the  only  Provinces  to  which  the  entry  of  opium 
was  permitted  were  Yunnan,  Kwangtung,  Kweichow,  Kiangsi, 
Kiangsu,  Shensi,  and  Kansu.  Wheat  had  again  replaced  opium  in 
Szechwan. 

Under  recent  legislation,  the  growth  of  the  poppy  in  China  is  under- 
stood to  be  punishable  bv  death,  and  further  provisions  provide  for 
measures  calculated  totally  to  eradicate  the  opium  evil  in  China. 

Japanese  opium. — The  production  and  use  of  opium  in  Japan  has 
always  been  very  strictly  regulated.  The  vicious  uses  of  the  arug  are 
prohibited  under  severe  penalties,  are  condemned  by  pubhc  opinion, 
and  are  said  to  be  almost  unknown.  The  production  of  opium  for 
medicinal  purposes  has  been  encouraged  by  the  Government,  but  the 
report  of  the  Japanese  delegates  to  the  International  Opium  Com- 
mission of  1909  stated  that  'Hhe  cUmate  of  the  country  is  unsuitable 
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for  the  cultivation  of  the  poppy  and  the  production  of  opium  has 
dwindled  and  is  now  quite  ihsisnificant." 

A  large  proportion  of  the  iimabitants  of  Formosa,  acquired  by 
Japan  in  1895,  were  confirmed  opium  smokers.  The  Japanese  made 
the  opium  traffic  of  Formosa  a  Government  monopoly,  and  promul- 
gated regulations  to  lead  to  the  gradual  extinction  oi  the  nonmedic- 
inal  use  of  opium. 

Egyptian  and  Australian  opium, — Egyptian  opium  was  formerly 
of  some  importance,  but  was  of  rather  poor  quality  and  hardly 
occurs  in  modern  commerce.  Australian  opium  of  good  quaUty  has 
been  produced;  but  is  not  now  of  any  importance. 

European  opium, — Aside  from  that  of  Macedonia  and  Bulgaria, 
the  production  of  opium  in  Europe  has  been  on  little  more  than  an 
experimental  scale.  Successful  attempts,  as  regards  production, 
have  been  canied  out  in  England,  France,  Sweden,  Germany,  Ital^, 
Switzerlandj  Spain,  and  Greece.  Only  that  of  the  latter  country  is 
of  any  present  commercial  importance.  Much  of  the  opium  thus 
produced  has  been  of  extremely  high  grade,  containing  8  to  13  per 
cent,  and  even  more,  of  morphia.  In  France,  a  small  cultivation  of 
opium  was  carried  on  at  Clermont-Ferrand  from  1844  till  quite 
recently.  Some  specimens  of  this  product  have  assayed  22.8  per  cent 
morphia,  the  highest  percentage  thus  far  observea  in  any  opium. 
The  difficulty  of  obtaining  a  si&cient  amount  of  cheap  labor  at  the 
exact  time  needed  and  the  dependence  of  the  crop  upon  conditions 
render  the  commercial  production  of  opium  in  Europe  speculative 
and  generally  unprofitai>le.  The  poppy  is  cultivated  for  seed  in 
Austria,  France,  Geiman  ,  the  Netherlands,  and  Italy.  In  several 
of  these  countries  the  capsules  are  gathered  to  a  small  extent  for 
medicinal  use. 

American  opium. — Opium  has  been  produced  experimentally 
within  a  wide  range  in  the  United  States,  but  in  no  place  has  the 
industry  taken  permanent  hold.  Climatic  and  soil  conditions  are 
fa.vorable,  but,  at  normal  prices,  the  cost  of  cultivation  and  gathering 
is  prohibitive.  The  poppy  is  not,  in  America,  considered  a  soil 
exhausting  crop.  It  matures  for  opium  gathering  in  90  to  100  days. 
During  the  Civil  War  considerable  high-grade  opium  was  produced 
in  the  Southern  States.  In  the  decade  following  the  Civil  War  opium 
production  attracted  considerable  attention,  and  was  carried  out 
locally  in  Vermont,  Connecticut,  Pennsylvania,  and  California  with 
considerable  profit,  the  price  of  imported  opium  being  then  com- 
paratively high.  With  the  lowering  of  price  in  subsequent  years, 
interest  in  American  opium  growing  subsided. 

The  United  States  Department  of  Agriculture  carried  on  investi- 
gations in  the  growth  oi  the  opium  poppy  about  20  years  ago,  in- 
vestigating the  possibility  of  obtaining  morphine,  etc.,  from  the  dried 
capsules,  but  cultivation  of  the  poppy  for  this  purpose  has  never 
reached  a  commercial  scale. 

In  California  alone  poppv  cultivation  has  been  quite  extensive,  but 
here  the  crop  sought  is  the  seed,  which  is  consumed  as  a  food  by 
Syrians  and  other  oriental  residents,  or  used  as  an  oilseed.  The 
production  of  opium  for  smoking  purposes  was  at  one  time  projected 
here,  but  was  prevented  by  stringent  internal-revenue  legislation 
elsewhere  referred  to. 
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USBB  OF  OpIUH. 

The  uses  of  opium  and  its  deriyatives  may  be  broadly  classed  as 
either  medicinal  or  vicious,  although  the  dividing  line  is  not  always 
clear.  O^imn  (the  word  here  includes  derivatives)  would  probably 
be  estimated  by  the  majority  of  physicians  as  the  most  important 
drug  in  the  materia  medica,  and  at  the  same  time  the  one,  with  the 

Eossible  exception  of  cocaine,  most  liable  to  disastrous  abuse.  The 
abit-forming  tendencies  of  the  drug  are  so  marked  that  in  the  thera- 
peutic practice  of  to-day  it  is  held  more  and  more  as  a  last  resort, 
and  above  all  as  an  occasional  rather  than  a  routine  remedy. 

The  abuses  of  opium  could  be  formerly  classed  under  '  *  eating*'  and 
smoking.  The  former  vice,  once  common  in  the  Occident,  finds  its 
saodem  analogy  in  the  consumption  of  morphine  and  other  opium 
derivatives.  It  is  still  prevalent  in  India,  where  its  moral  and 
physical  ^ects  have  long  been  a  subject  of  controversy,  China,  and 
elsewhere  in  the  Far  East.  In  India,  in  particular,  opium  eating  is 
much  more  common  than  opium  smoking.  While  it  has  been  claimed 
that  a  large  proportion  of  the  people  oi  India  use  the  drug  without 
harm  through  life,  and  that  they,  in  contradistinction  to  the  European 
races,  suffer  little  danger  of  accumulative  action  or  the  establishment 
of  a  craving.  Of  recent  years,  however,  the  habitual  use  of  opium  in 
any  form  is  more  and  more  admitted  to  tend  both  to  moral  and 
physical  d^eneration. 

Opium  smoking,  while  preeminently  a  Chinese  vice,  has  been 
practiced  by  lower  classes  of  whites,  Negroes,  and  Malays,  being 
usually  communicated  to  them  more  or  less  directly  through  the. 
Chinese.  Chinese  smoking  opium,  or  chandoo,  is  prepared  wholly 
from  low-grade  opium,  that  containinff  a  higher  percentage — 9  per 
cent  or  more — being  unacceptable  for  this  purpose.  Smoking  opium 
is  made  by  a  cooking  process,  in  which  the  raw  opium  is  somewhat 
concentrated,  with  a  consequent  raising  of  the  alkaloid  content.  The 
ashes  or  '^dirf  left  after  smoking  are  made  into  a  cheaper  mixture 
for  smoking;  the  alkaloid  content  is  comparatively  high.  It  has 
been  shown  by  analysis  that  only  a  small  proportion  of  the  morphine 
present  is  volatilized  or  otherwise  removed  m  the  smoke,  ana  it  is 
oelieved  that  the  physiological  effect  of  smoking  is  due  rather  to 
products  of  combustion  of  morphine  and  other  alkaloids  rather  than 
to  the  alkaloids  themselves. 

As  a  drug,  opium  is  official  in  all  pharmacopoeias.  Its  American 
official  forms  and  preparations  include  deodorized  opium,  granulated 
opium,  powdered  opium,  opium  and  ipecac  powder  (Dover  s  powder), 
tmcture  of  opium  (laudanum),  camphorated  tincture  of  opium 
(paregoric),  tincture  of  deodorized  opium,  compound  liniment  of 
opium,  extract  of  opium,  morphine  and  its  hydrochlorid  and  sulphate, 
and  codeine  and  its  phosphate. 

The  therapeutic  action  of  opium  is  chiefly  due  to,  and  for  the  most 
part  identical  with,  that  of  morphine  (which  see).  It  is  narcotic, 
sedative,  anodyne,  antispasmodic,  hypnotic,  and  diaphoretic.  It 
relieves  all  pain  by  directly  benumbing  the  perceptive  centers  in  the 
brain  and  by  allaying  irritation  and  spasm.  Aside  from  the  anes- 
thetics it  is  the  most  powerful  pain-relieving  drug  known.  It  will 
always  produce  sleep  if  given  in  large  enough  dose.  Its  chief  uses 
are  to  relieve  pain  from  any  cause  save  acute  inflammation  of  the  brain, 
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to  produce  sleep^  to  allay  irritation  in  certain  nervous  diseases,  to 
check  excessive  secretion,  as  in  diarrhea,  dysentery,  etc.,  to  support 
the  system  in  low  fevers,  and  to  produce  sweating  in  coryza  and 
similar  affections.  For  most  purposes  it  may  advantageously  be 
replaced  by  morphine.    Children  are  particularly  susceptible  to  the 

F poisonous  actions  of  opium,  and  it  is,  or  should  oe,  rarely,  prescribed 
or  them. 

The  alkaloids  of  opium  are  some  25  in  number;  the  most  important 
are  discussed  under  "Derivatives  of  opium.''  It  is  estimated  that 
75  per  cent  or  more  of  opium  imported  mto  the  United  States  is  used 
in  manirfacture  of  morpnine. 

Opium,  or  more  particularly  its  derivatives,  is  a  frequent  ingredient 
of  proprietaries,  especially  of  the  '^soothing-sirup''  and  '*pain-killer" 
types.  Its  abuse  in  this  connection  is  largely  responsible  for  the 
restrictions  imposed  on  its  use  by  the  Federal  food  and  drues  act, 
the  Harrison  Narcotic  Act,  and  various  State  enactments  basea  upon 
these;  and  the  enforcement  of  these  laws  has  diminished  considerably 
the  use  of  opium  and  its  derivatives  in  secret  remedies. 

The  chief  uses  of  opium,  as  has  been  said,  are  as  a  hypnotic,  to 

Eroduce  sleep,  and,  as  an  analgesic,  to  relieve  pain.  The  class  of 
ypnotics  includes  also  paraldehyde;  chloral  hydrate  and  its  deriva- 
tives, of  which  chloralamid,  isopral,  and  chloretone  may  be  men- 
tioned; the  sulphones,  embracing  sulphonal,  trional,  and  tetronal; 
eth;]  carbonate  or  ure thane;  veronal;  bromural;  the  bromides;  and 
cannabis  indica.  Of  analgesics  may  be  mentioned  cannabis  indica, 
and  the  coal-tar  analgesics,  including  acetanilid,  acetphenetidin  or 
phenacetin,  and  antipsrine. 

In  some  other  members  of  the  poppy  family  (Papaveracese)  are 
found  alkaloids  closely  resembling  those  of  opium.  These  plants 
include  Chelidomim  majus  (celandine)  and  Sanguinaria  canadensis 
(bloodroot).  The  alkaloids,  however,  occur  only  in  small  propor- 
tions, and  are  at  the  present  time  of  no  commercial  importance. 

The  genus  Anhalomum  (Cactaceae)  includes  a  number  of  alkaloids, 
of  which  some  resemble  morphine.  The  chief  representative  of  this 
genus  is  the  mescal,  of  the  Southwest  and  Mexico,  which  has  attained 
some  notoriet'v  as  a  narcotic  stimulant  whose  use  is  spreading  among 
the  Indians. 

The  ultimate  consequences  of  all  forms  of  habitual  opium  con- 
sumption are  largely  identical,  although  great  individual  differences 
in  susceptibility  exist.  Opium  smoking  induces  a  form  of  intoxica- 
tion accompanied  by  sharpened  imagination,  sensations  of  pleasure, 
a  feeling  of  energy  strangely  mingled  with  lethargy.  The  after  effect 
is  depression  ana  sensations  similar  to  those  following  an  alcoholic 
debauch,  but  worse,  which  usually  incite  a  return  to  the  drug.  Opium 
in  any  of  its  forms  taken  orally  or  hypodermically  affects  the  imagina- 
tion much  less.  Morphinism,  because  of  the  frequent  use  of  the 
alkaloid,  is  the  chief  present-day  form  of  opiumism.  The  habit  is 
almost  invariably  the  result  of  medication;  when  the  narcotic  effect 
i^  passed,  the  pain  or  disorder  returns,  and  may  only  be  alla>  ed  by 
another  dose.  The  systemic  consequences  of  the  habit  are  dis- 
turbances of  the  digestive  tract,  loss  of  flesh,  a  peculiar  diseased 
appearance  of  the  skin,  irregularity  of  the  heart,  nervous  tremors, 
irritability.  Powers  of  resistance  are  broken  down,  and  death  fre- 
quenth    ensues  from  some  trifling  ailment.     The  character  of  the 
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addict  soon  sinks  to  the  lowest  level;  with  a  certain  amount  of  low 
cunning  he  combines  unscrupulousness;  he  becomes  untruthful, 
dishonest,  incapable  of  any  effort  save  to  get  his  drug,  and  capable 
of  anv  crime  for  this  purpose.  Withdrawal  of  the  drug  leads  to 
so-called  abstinence  s\mptoms,  of  which  the  chief  feature  is  an 
oincontrollable  craving  for  the  drug,  culminating  in  hysteria  and  even 
mania.  The  use  of  cocaine  as  a  stimulant  and  counteractive  leads 
lo  an  even  worse  habit,  and  generally  ends  in  an  addiction  to  both 
•drugs.  The  opium  habit  in  children  is  not  at  all  rare,  and  is  usuaUv 
'  started  by  the  use  of  paregoric  and  soothing  sirups.  The  opium  habit 
is  almost  ineradicable,  and  may  be  treated  with  hope  of  success  only 
when  the  patient  is  under  restraint,  as  in  a  specialized  institution. 
*rhe  methods  used  in  many  '^drug-cure''  establishments  result  only 
in  completing  the  ruin  begun  by  the  drug.  Several  of  the  chief 
medical  societies  of  the  country  have  gone  on  record  that  the  habit, 
once  firmly  established,  is  absolutely  incurable,  and  have  favored 
"prohibition  of  the  manufacture  of  heroin  as  the  most  insidious  drug 
of  its  class,  whose  abuse  is  most  rapidly  spreading. 

WAR  DISTURBANCES. 

Probably  no  other  important  crude  drug  was  more  radically  af- 
fected by  the  war  than  opium.  The  Turkish  supply  was  virtually 
-cut  off  when  Turkey  entered  the  war.  Persian  opium  has  furnished 
the  chief  supply,  but  the  crops  have  been  scanty  and  the  drug  has 
•suffered  from  the  acute  shortage  of  shipping  and  from  various  em- 
T^argoes.  Furthermore,  it  has  been  in  great  demand  for  Army 
requirements,  and  our  main  sources  of  supply  have  been  througn 
England,  whose  domestic  demand  for  opium  for  war  purposes  has 
apparently  led  to  some  restriction  of  shipments. 

No  unusual  sources  of  opium  due  to  the  war  have  yet  become  of 
much  commercial  importance.  The  opium  crop  of  Greek  Mace- 
■donia — 30  to  100  cases  annually — has  attracted  considerable  atten- 
tion. It  is  marketed  mainly  via  Saloniki.  No  imports  of  opium  from 
<jreece  were  noted  prior  to  1915;  in  1916  they  ranked  second  only 
to  England's.  Indian  opium  has  been  used  to  a  considerable  extent 
by  British  manufacturers,  and  some  may  have  reached  this  country 
via  England,  but  its  low  morphine  content  bars  all  but  exceptional 
samples  from  America.  Trade  journals  report  considerable  activity 
in  opium  production  in  Japan  and  Formosa;  this  is  in  line  with  the 
recent  activity  of  the  Japanese  in  drug  and  chemical  lines.  The 
increasing  stringency  of  Chinese  laws  against  opium  production  render 
it  highly  improbable  that  this  country  will  be,  in  the  near  future  at 
least,  a  source  of  opium.  Several  otlier  countries  are  experimenting 
in  production.  Nothing  which  has  attracted  attention  has  been 
<ione  in  America. 

Foreign  buyers  have  been  active  in  the  American  opium  market, 
:and  our  own  Army  requirements  have  been  large.  The  enforcement 
of  the  Harrison  narcotic  law  and  various  State  enactments  has 
<ioubtless  lessened  the  domestic  demand,  but,  in  contrast  with  the 
decreased  supply  and  other  large  requirements  noted,  has  had  no 
effect  on  prices.  Prior  to  the  outbreak  of  the  World  War  opium  sold 
at  $7.45  per  pound  in  the  New  York  market;  in  1916  it  reached  $11 
and  $30  m  1917,  being  largely  nominal  much  of  the  time. 
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Smokiiig  opiam  siezed  at  the  ports,  and  other  opmm  imported 
contrary  to  law,  is  now  sequestered  for  Gkovemment  use  instead  of 
being  destroyed  as  formerly.  It  is  presumably  used  for  the  extrac- 
tion of  morphine. 

Opium — Exports  from  British  India. 

[Source:  Tables  Relatin  i  to  the  Trade  of  British  India  with  the  Briti^  Empire  and  Foreign  Countries. 
1912-13  to  1916-17,  p.  127.) 


Countries. 

1909-10 

Quantity. 

Vahie. 

Honf^kong 

Pounds. 
4,951,072 
1,829,856 
1,558,776 
587,104 

$16,435,251 

Straits  Settlements 

rh\i» 

6,008,974 
6,007,363 
1.765.021 

All  other 

1 

Total 

8,921,806  1    30,216,609 

1 

1910-11 

1911-12 

Quantity. 

Value. 

Quantity. 

Value. 

Poundt. 
3,313,968 
l,501,0fiai 
1,679,640 
567,728 

$19,287,224 

8,234,376 

10,724,160 

3,104,826 

Pounds. 

1,190,160 

1,007,040 

1,919,994 

1,002,736 

$14,606,139 

5; 352, 182 

17,591,847 

4,825,203 

7,060,360 

41,410,586 

5,929,840 

42,465,371 

Countries. 

1912-13 

1913-14 

1914-15 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Hongkong. . 

Pounds. 
1,214,528 
836,976 
1,445,360 
1,375,606 

$11,709,208 

3,430,250 

15,781,607 

5,485,650 

Pounds. 
562,570 
252,560 
12,482 

1,060,538 

$5,275,739 
4,580,321 

pounds. 
164,192 
123,984 

$538,780 
392,104 

Straits  Settlements 

riifTift  -             

Another 

1,490,968 

4,790,363 

Total 

4,872,560 

36,406,n5 

1,888,096 

11,096,771 

1,782  144 

5,721,247 

1915-16 

1916-17 

1917-18 

1918-19 

Countries. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Hongkong 

Pounds. 
120,400 

$385,208 
330,026 

Pounds. 
72,800 
39,312 

$234,945 
191,750 

Pounds. 

73,920 

63,280 

600,752 

672,212 

$877,485 

402,972 

3,043,480 

3,967,091 

Pounds. 

89,712 

24,864 

564,704 

1,089,300 

$552,332 

Straits  Settlements. .. 
Indo-China 

161,260 
3,n8,587 

Another 

1,222,  sm 

4,054,534 

1,317,008 

6,375,115 

569,286 

Total 

1,442,336 

4,769.768 

1,429,120 

6,801,810 

1,380,064 

7,791,028 

1,718,640 

10,126,165 

Opium — Imports  into  the  United  Kingdom,^  (fiscal  years). 


In^ported  from— 


European  Turkey. 
Asiatic  Turkey — 

Persia 

Hongkong 

Another 


Total. 


1910 


1911 


Pounds. 


197,334 

242,406 

166,820 

1,400 

23,209 


631, 169 


Value.     !    Pounds. 


$644,047 

775,521  i 

603,986 

6,131 

82,687 


144,765 

165,185 

136,591 

18,652 

8,323 


2,112,372  ,        463,516 


Value. 


$657,264 

676,838 

548,776 

82,726 

38,304 


2,003,908 


1912 


Pounds. 


125,406 

109,670 

254,078 

49,503 

17,074 


555,631 


Value. 


$636,032 

591,484 

1,416,964 

276,213 

84,108 


3,004,801 


» Annual  Statement  of  Trade  of  the  United  Kingdom,  1914,  p.  107;  1918,  p.  107. 
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Opium— Importi  into  the  United  Kingdom  (fiBoal  years) — OontiDued. 


Ixnpoortod  fDomr— 


EuropeQii  '!Oarke}C 
Asiatic  Turkey... 

Penift 

Hongkong 

All  other 

Total 


1913 


Pounds. 


155,377 

217,216 

136,464 

38,000 

19,777 


566,834 


Vi^ue. 


S6^1,420 

851,044 

695,180 

185,423 

85,514 


1914 


Pouqd^. 


152,564 
391,289 
260.999 
29,960 
115,408 


2,468,590 


860,220 


Value. 


$616,041 

1,177,912 

1,204,284 

128,602 

458,224 


3,585,063 


1915 


Pounds. 


192,618 
21,671 

4Us,  cty4 

13,720 

230,810 


951,713 


Value. 


$1,170,442 

106,007 

2,417,940 

68,223 

1,204,480 


4,967,101 


Imported  from— 


European  TtBrkey. 

Asiatic  Turkey 

Persia 

Hongtoig 

ill  other 


Total, 


1916 


Pounds. 


27,651 
1,760 

193,283 
8,058 

464,128 


694,880 


Value. 


$219,430 
14,600 

1,109,810 
43,716 

1,791,407 


3,178,963 


1017 


Pounds. 


7,660 

13,760 

207,802 

4,035 
585,834 


Value. 


$62,535 
122,222 

1,907,931 
19,2g0 

2,240,182 


1918 


Pounds. 


560 
48,649 


390,720 


819,091       4,352,160  439,929 


Value. 


$7,640 
637,512 


1,456,101 


2,101,253 


Opium — Exports  from  England  ^  (fiscal  years). 


Exp  Tted  to— 


Oiffinany 

Netherlands^.. 

Japan 

United  States. 
All  other 


Total. 


1910 


1911 


Pounds. 


24,635 
13,648 


15,576 
138,410 


192,269 


Value. 


Pounds. 


$95,452 
51,877 


29,365 
32,541 


53,833 
552,002 


44,403 
94,959 


753,164  ;   201,268 


Value. 


$124,295 
138,686 


165,062 
469,038 


807,081 


1912 


Pounds. 


16,377 
34,087 
10,539 
16,929 
85,523 


163,455 


Value. 


S75,840 
213,070 
53,240 
108,722 
450,344 


910,216 


Exported  to— 


Germany 

Netherlands... 

Japan 

United  States. 
All  other 

Total. . . 


1913 


Pounds. 


12,528 
61,809 
23,879 
25,795 
157,503 


281,514 


Value. 


$59,143 
306,648 
122,096 
121,273 
779,846 


1,389,006 


1914 


Pounds. 


33,520 
44, 137 
49,438 
42,583 

81,847 


251,525 


Value. 


$161,894 
181,272 
237,232 
193,122 
387,228 


1,160,748 


1915 


Pounds. 


334 
71,003 
53,096 
43,539 


168,572 


Value. 


$2,097 
385,208 
253,754 
239,354 


880,413 


Exported  to— 

1916 

1917 

1918 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

Netherlands 

222 
71,578 
29,240 
33,161 

$1,406 
422,427 
171,593 
205,697 

44 

2,760 

87,757 

34,676 

$364 

28,723 

960,827 

272,991 

j 

Japan 

6,760 
39,411 
34,401 

$98,741 
567. 103 

United  States 

All  other 

503,011 

Total 

134,201 

801,123 

125,236 

1,262,905 

80,572 

1,168,855 

»  Annual  Statement  of  Trade  of  tbe  United  Kingdom,  1914,  p.  542;  1918,  p.  553. 
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TARIFF  INFORMATION  SURVEYS. 


IMPORTS  INTO  THE  U^TED  STATES. 

Opium  J  cntde,  containing  9  per  cent  and  over  of  morphia — Imports  by  countries  {fiscal 

years). 


Imported  from— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Vahie. 

Pounds. 

Vahie. 

Endand 

217,315 

173,533 

98,304 

750 

58 

5 

21,624 

»5,799 

$872,129 

616,098 

373,416 

2,290 

173 

10 

64,473 

122,929 

48,409 

135,957 

222,950 

3,185 

32 

$191,144 

488,096 

790, 139 

10,100 

71 

110,589 
239,568 
225,508 

$411,935 

Turkey  in  Asia 

832,277 

Turkey  in  Eurooe 

774,642 

Italy:. ^.!^.:. .::::::::: 

I^nce 

Cuba 

Germany 

38,706 

142,925 

54,087 

189,591 

All  other 

Total 

517,388 

1,951,518 

449,239 

1,622,475 

629,842 

2,208,445 

Imported  from— 

1912 

1913 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

United  Kingdom 

82,782 
132,826 
141,886 

42,343 

$651,567 
762,745 
797,646 
225,445 

61,782 
210,993 
209,413 

26,245 

$356,971 

1,090,880 

964,484 

153,630 

39,372 
222,975 
160,514 

32,339 

$161,736 
885,517 

Turkey  in  Asia 

Turkey  in  Europe 

614,8:^8 

Germany 

148,338 

Total 

399,837 

2,437,403 

508,433 

2,565,965 

455,200 

1,810,429 

Imported  firom— 

1915 

1916 

1917 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

England 

38,258 

2,940 

212,367 

228, 162 

$234,828 

13,460 

976,234 

1,208,767 

62,665 

46,367 

14,239 

13,644 

4,500 

2.291 

1,711 

1,216 

25 

$410,882 

274,576 

54,928 

64,380 

34,166 

18,076 

15,811 

6,555 

325 

65,356 
6,138 

$622,363 

Greece 

55,621 

Turkey  in  Asia 

Turkey  in  Europe 

599 

4,758 

Pwtugal 

Italy 

2,268 

11,631 

4.285 

123,472 

I^nce 

Persia 

10,257 

35,68i 

Cuba 

Germany 

32 

85 

Canada 

177 

1,520 

Total 

484.027 

2,445,005 

146,658 

879,699 

86,812 

843,418 

Imported  from— 

1918 

1919  s 

1920* 

Pounds. 

Vahie. 

Pounds. 

Value. 

Pounds. 

Value. 

England 

126,173 
27,087 

$1,951,732 
422,658 

40,207 

45,521 

318,718 

322,469 

$588,828 

342,918 

3,564,679 

3,750,477 

Greece 

Turkey  in  Asia 

Turkey  in  Europe 

Portugal 

Italy 

815 

1 

3,758 

42,470 

16 

26,352 

France 

2,577 

780 

30,865 
1,886 

Persia 

Cuba 

Germany 

All  other 

Total 

157,834 

2,443,228 

730,272 

8,279,653 

201,083 

$1,275,751 

1  British  India. 


s  Calendar  year. 


*  Ten  months  ending  Oct.  31, 1920. 
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Opium f  containing  leas  than  9  per  cent  of  morphia-^Imports  by  countries  (fiscal  years). 


Imported  from— 


Chinese  Empire. 

Canada 

Hongkong 

All  other 


Total. 


1909 


Founds. 


90,009 

1,084 

960 


92,053 


Value. 


1825,767 

10,117 

7,177 


843,061 


Opium  and  manufactures  of,  prepared  for  smoking,  containing  less  than  9  per  cent  of 
morphia  (act  of  1897y — Imports  for  consumption — Revenu^e. 


Fiscal  years. 


1908. 
1909. 


Rate  of  duty. 


$6  per  pound. 
do 


Quantity. 


Pounds. 
147,624 
118,508 


Value. 


Duty 
collected. 


$1,382,095 
1,072,591 


$885,744 
711,052 


Value  per 
unit. 


$9.36 
9.05 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
64.09 
66.29 


»  Under  act  of  Feb.  9,  1909,  effective  Apr.  1,  1909,  the  importation  of  opium  prepared  for  smoking  was 
prohibited. 

Opium  and  manufactures  of,  crude  or  unmanufactured  and  not  adulterated,  containing  9 
per  cent  and  over  of  morphia — Imports  for  consumption — Revenue. 


F  iscal  year— 

1908 

1909 

19091 


1910* 

1910* 

1911 

1912 

1913 

1914  4 

1914* 

1915 

1916 

1917 

1918 

1919 

Calendar  year- 

1918 

1919 

1920  • 


Rate  of  duty. 


$1  per  pound 

do 

$1  per  pound  less 
20  per  cent. 

$1  per  pound 

$1.50  per  pound... 

do 

do 

do 

do 

$3  per  pound 

do 


-do. 
.do. 
-do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Pounds. 
320,415 
465,776 
5 

44,195 

367,249 

502,407 

384,911 

441,276 

276,985 

164,636 

353,006 

117,870 

43,016 

21,342 

74,264 

15,254 
316,713 
168,004 


Value. 


$1,182,739 

1,831,679 

10 

146,932 

1,306,240 

1,644,301 

2,020,026 

2,130,154 

1,087,236 

644,353 

1,699,217 

535,183 

330,652 

«65,283 

977,596 

240,738 
3,818,725 
1,516,916 


Duty 
collected. 


$320,415 

465,776 

4 

44,195 
550,873 
753,610 
577,367 
661,914 
415,477 
493,908 
1,069,018 
353,610 
129,048 

64,026 
222,792 

45,762 
950,139 
504,012 


Value  per 

imitof 
quantity. 


$3.69 
3.93 
2.00 

3.32 
3.56 
3.27 
5.25 
4.83 
3.93 
3.91 
4.81 
4.54 
7.68 
12.43 
13.16 

15. 78 

12.06 

9.02 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
27.08 
25.43 
40.00 

30.08 
42.17 
45.83 
28.58 
31.07 
38.21 
76.65 
62.32 
66.07 
39.03 
24.13 
22.79 

19.01 
24.88 
33.22 


1  From  Cuba  (reciprocity  treaty  Dec.  27, 1903). 

«  Act  of  1897,  July  1  to  Aug.  5, 1909. 

»  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 

4  Act  of  1909,  July  1  to  Oct.  3, 1913. 

»  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

•  Six  months  ended  June  30, 1920. 
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Opium  ana  ...antrfdeturet  of,  dried,  powdered,  or  otkerwi$e  advanced,  eontaming  9  per  cent 
and  over  ofmorpkia  (acts  of  1909  and  191  sy — Imports  for  consumption — Revenue. 


FiBcsl  year— 

1910 

1911 

1912 

1913 

1914  « 

1914* 

1915 

1916 

1917 

1918 

1919 

Calendar  year— 

1918 

1919 

1920< 


Rate  of  duty. 


12  per  pound. 

do 

do 

do 

do 

$4  per  pound. 

do 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Quantity. 


Poundr. 
27,034 
67,902 
77,551 
49,070 
4,321 
27,773 
38,977 
44,052 
77,990 
98,496 
101,989 

137,713 

27,702 

1,376 


Value. 


1128,000 

304,200 

641,887 

389,864 

28,061 

177,623 

308,928 

243,790 

640,563 

1,614,127 

1,776,787 

2,337,278 

503,408 

5,757 


Duty 
collected. 


S55,860 
135,925 
155,102 
98,141 
8,643 
111,094 
155.908 
176,208 
311,960 
303,992 
407,956 

550,  &52 

110,808 

5,504 


Value  per 

unit  of 
quantity. 


I 


f4.58 
4.48 
8.28 
7.94 
6.49 
6.40 
7.92 
5.53 
8.21 
16.37 
17.42 

16.24 

18.24 

4.18 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
43.65 
44.68 
24.16 
25.17 
30.80 
62.54 
50.47 
72.28 
48.70 
26.02 
22.96 

23.57 
21.92 
95.60 


^  Act  of  1913  specified  "dried  to  contain  15  per  cent  or  less  of  moisture,  powdered  or  otherwise  advanced. " 
«  Act  of  1901,  July  1  to  Oct.  3, 1913. 

*  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

*  Six  months  ended  June  30, 1920. 


Opium,  prices  per  pound,  wholesale,  New  YorJc,  spot, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


GRANULAR. 

Jan.  1,  1912 

Apr.  1,  1912 

Julvl,  1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  31, 1913 

June  30, 1913 

Sept.  29,  1913 

Dec.  29,  1913 

Mar.  30, 1914 

June  29.  1914 

Sept.  28,  1914 

Dec.  28,  1914 

Mar.  29, 1915 

June  28, 1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3,  1916 

July  3, 1916 

Oct.  2, 1916 

Jan.  1.  1917 

Apr.  2,  1917 1 

July  2, 1917 

Oct.  1,1917 

Dec.  31, 1917 

Jan.  5, 1918 

Apr.  1,1918 

Julyl,  1918 

Oct.  7,  1918 

Jan.  6, 1919 

Apr.  7, 1919 

July  7, 1919 

Oct.  6,  1919 

Jan.  1920 

Apr.  1920 

July,  1920 

October,  1920 


19.75-110.00 
9.40-  9.50 
8.0O-  8.15 
8.25-  8.35 
7.75-  7.85 
7.50-  7.60 
7.90-  8.00 
7.25-  7.40 
7.45-  7.55 
7.75-  7.80 
7.95-    8.00 

13.00 

11.60 

8.90-  9.10 
8.35-  8.40 
9.35-    9.50 

12.50-  12.60 

13.00-  13.10 

12.50 

11.86 

14.50 

25.00-  30.00 

31.00 

0) 
32.00-  35.00 
32.00-  J5.00 
27.00 
25.00 
24.50 
25.50 
23.50 
14.00 

9.25 

8.50 

8.00 

8.50 

8.50 


POWDERED. 

Jan.  1, 1912 

Apr.  1,  1912 

July  1 ,  1912 

Sept.  30,  1912 

Dec.  30,  1912 

Mar.  31, 1913 

June  30,  1913 ^ 

Sept.  29, 1913 

Dec.  29,  1913 

Mar.  30,  1914 

June  29, 1914 

Sept.  5»,  1914 

Dec.  28,  1914 

Mar.  29,  1915 

June  28, 1915 

Sept.  27,  1915 

Jan.  3,  1916 

Apr.  3,  1916 

Jmy  3,  1916 

Oct.  2.  1916 

Jan.  1,  1917 

Apr.  2,  1917 i 

July  2,  1917 

Oct.  1,  1917 

Dec.  31,  1917 

Jan.  5, 1918 

Apr.  1, 1918 

July  1,1918 

Oct.  7,  1918 

Jan.  6.  1919 

Apr.  7,  1919 

July  7,  1919 

Oct.  6,  1919 

January,  1920 

Arril,  1920 

Julv,  1920 

October,  1920 


$9.75-110.00 
9.40-  9.50 
8.66-  8.15 
7.85-  8.00 
7.75-  7.85 
7.40-  7.50 
7.75-  7.80 
7.25-  7.40 
7.35-  7.45 
7.65-  7.70 
7.85-    7.90 

12.00 

11.00 

8.75-  8.90 
8.25-  8.30 
9.25-    9.30 

12.25-  12.30 

13.00-  13.10 

12.50 

11.70 

14.50 

25.  OO-  30. 00 

29.00 

(0 

32.00-  35.00 

32.00-  35.00 

27.00 

24.50 

23.50 

24.50 

22.50 

11.00 

9.25 

8.50 

8.00 

8.50 

8.50 


1  Nominal. 
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Opium,  prices  per  pound,  wholeaaUy  New  York,  spot — Continued. 

JOBBING  LOTS. 


Jan.  1,1912 $8.55- 

Apr.  1,1912 7.75- 

July  1,1912 6.35- 

Sept.30, 1912 7.15- 

Dec.  30, 1912 6.60- 

Mar.  31, 1913 6.20- 

Jime  30, 1913 6. 05- 

Sept.  29, 1913 5. 80- 

Pec.  29,1913 6.05- 

Mar.  30, 1914 6.45- 

June29, 1914 6.90- 

«ept.28, 1914 10.00- 

Dec.28, 1914 

Mar.  29, 1915 7. 55- 

Juiie28, 1915 7.05- 

Sept.  27,  1915 8. 30- 

Jan.  3, 1916 11.05- 

Apr.3, 1916 11.55- 

July  3, 1916 


$8.60 
7.«0 
6.50 
7.20 
6.65 
6.25 
6.15 
5.95 
6.15 
6.50 
6.95 

12.00 
9.05 


70 
30 


8.35 
11.30 
11.65 
11.45 


Oct.  2,  1916 111.05 

Jan.  1,1917 13.55 

Apr.2,  1917 »$20.00-  25.00 

July  2, 1917 28.00 

Oct.  1,1917 (») 

Dec.31,1917 i30.00-  35.00 

Jan.5,1918 30.00-  35.00 

Apr.  1, 1918 »  25.00 

July  1,1918 23  00 

Oct.  7, 1918 21. 50 

Jan.  6, 1919 22.50 

Apr.  7,  1919 

July  7, 1919 

Oct.  6, 1919 

January,  1920 

April,  1920 

July,  1920 

October,  1920 


I  Nominal. 


U.  S.  P. 


Jan.  1,1912 i$8.50- 

Apr.  1,1912 17.50- 

July  1,1912 »  6.50- 

Sept.30, 1912 »  7.20- 

Dec.  30, 1912 16.60- 

Mar.31, 1913 6.15- 

June30, 1913 6.00- 

Sept.29, 1913 15.75- 

Dec.  29, 1913 16.OO- 

Mar.  31, 1914 i6.40- 

June29, 1914 '-6.86- 

Sept.28,1914 1 

Dec.  28, 1914 1 

Mar.29,  m5 7.60- 

June28, 1915 1  7.00- 

Sept.27, 1915 18.25- 

Jan. 3,1916 1  11.00- 

Apr.3,1916 1  11.50- 

JulyS,  1916 1 

1 "  U.  S.  P."  omitted.        « Nominal. 


$8.60 
7.75 
7.15 
6.60 
6.65 
6.20 
6.10 
5.90 
6.10 
6.45 
6.90 


9.00 


65 
25 


8.30 
11.25 


11 
11 


60 
40 


Oct.-2,  1916 

Jan.  1,1917 

Apr.2,  1917 2$20. 

July  2,  1917 

Oct.  1,1917 »30. 

Dec.31,1917 ^30. 

J  an.  5, 1918 «  30. 

Apr.  1, 1918 

July  1,1918 

Oct.  7, 1918 

Jan.  6, 1919 

Apr.  7,  1919 6. 

July  7, 1919. 8. 

Oct.  6, 1919 7. 

January,  1920 6. 

April,  1920 6. 

July,  1920 

October,  1920 


I  $11.00 

13.50 

00-  25.00 

27.00 

00-  35.00 

OO-  35.00 

00-  35.00 

2  25.00 

23.00 

k.1.50 

22.50 

8.00 


OO- 
OtV- 
00- 
75- 
25- 


9.00 
8.25 
7.50 
6.50 


50 
50 


9  Nominal,  as  no  shipments  arrived  diu*ing  this  week. 


PERSIAN  GUM. 


Dec.  31,  1917 i$30.00 

Jan.  5, 1918 130.00 

April,  1918 

July,  1918 

October,  1918 

Jan.  6, 1919 

April,  1919 


July,  1919 

Oct.  6, 1919... 
January,  1920. 
April,  1920... 
July,  1920.... 
October,  1920. 


1  Nominal. 


Opium — Rates  of  duty. 


Act  of— 

Par. 

120 
121 

48 
663 

Tariff  classification  or  description. 

Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 

1883 

Opium,  crude,  containing  9  per  c&ai  and  over  of  morphia 

$1  per  pound. 

1890 

The  irapcM'tation  of  opium  containing  less  than  9  per  cent  mor- 
phia is  hereby  prohibited. 

Opium,  prepared  for  smoking  and  all  other  preparations  of  opiimi  not 
specially  enumerated  or  provided  for  in  this  act. 

But  opium  prepared  for  smoking  and  other  preparations  of 
opium  deposited  in  bonded  warehouses  shall  not  be  removed  there- 
from for  exportation  without  payment  of  duties,  and  such  duties 
shall  not  be  refunded. 

Opium  containing  less  than  9  per  cent  of  morphia,  and  opium  pre- 
pared for  smokmg. 

But  opium  prepared  for  smoking  and  other  preparations  of  opium 
deposited  in  oonded  warehouses  shall  not  be  removed  therefrom 
without  payment  of  duties,  and  such  duties  shall  not  be  refimded. 

Opium,  crude  or  immanufactured,  and  not  adulterated,  containing 
9  per  cent  and  over  of  morphia. 

$10  per  pound. 

$12  per  poond. 
Free. 
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Opium — RaUt  of  duty — Continued. 


Act  of—  Par. 


1894    I      36 


663 
1S97    '      43 


1909    ,      41 


1913 


47 


Tariff  classiflcation  or  description. 


Opium  containiiig  leas  than  9  per  cent  of  morphia,  and  opium  pre- 
pared for  smokmg. 

But  opium  prepared  for  smoking  and  other  preparations  of  opium 
deposited  in  bonded  warehouses  shall  not  be  removed  therefrom 
without  payment  of  duties,  and  such  duties  shall  not  be  refimded. 

Opium,  crude  or  unmanufactured,  and  not  adulterated,  containing 
9  per  cent  and  over  of  mcM'phia. 

Opium,  crude  or  unmanuliEtctured,  and  not  adulterated,  containing 
9  per  cent  and  over  of  morphia. 

*  *  *  opium  containing  less  than  9  per  cent  of  morphia,  and 
opium  prepared  for  smoking. 

But  opium  prepared  for  smoking  and  other  preparations  of 
opium  deposited  in  bonded  warehouses  shall  not  be  removed  there- 
from without  payment  of  duties,  and  sudi  duties  shall  not  be  re- 
funded. 
Opium,  crude  or  unmanufoctured,  and  not  adulterated,  containing 
9  per  cent  and  over  of  morphia. 

*  *  *  opium  of  the  same  composition,  dried,  powdered,  or  other- 
wise advanced  beyond  the  conaition  of  crude  or  unmanufactured . 

*  *   *   opiiun  containing  less  th^i  9  per  cent  of  mori^ia 

But  preparations  of  opium  deposited  in  bonded  warehouses  shall 
not  be  removed  therefrom  without  payment  of  duties,  and  such 
duties  shall  not  be  refunded:  Provided,  That  nothing  herein  con- 
tained shall  be  so  construed  as  to  repeal  or  in  any  manner  impair  or 
affect  the  provLoion^  of  an  act  entitled  "An  act  to  prohibit  tne  im- 
portation and  use  of  opium  for  other  than  medicinal  purposes," 
approved  February  9, 1909. 
Opium,  crude  or  unmanufactured,  and  not  adulterated,  containing 
9  per  cent  and  over  of  morphia. 

*  *  *  opium  of  the  same  composition,  dried  to  contain  15  per 
cent  or  less  of  moisture,  powdered,  or  otherwise  advanced  beyond 
the  condition  of  crude  or  immanuotctured. 

*  *    *    opium  containing  less  than  9  per  cent  of  morphia 

But  preparations  of  opium  deposited  in  bonded  warehouses  shall 
not  be  removed  therefrom  without  x>aym3nt  of  duties,  and  such 
duties  shall  not  be  refunded:  Provided,  That  nothing  herein  con- 
tained shall  be  so  construed  as  to  repeal  or  in  any  manner  impair  or 
affect  the  provisions  of  an  act  entitled  "An  act  to  prohibit  tne  im- 
portation and  use  of  opium  for  other  than  medicinal  purposes," 
approved  Feb.  9, 1909. 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


$6  per  pound. 

Free. 

II  per  pound. 

S6  per  pound. 


$1.50  per  pound. 
$2  per  pound. 
16  per  pound. 


S3  per  pound. 
%i  per  pound. 

16  per  pound. 


ACT  PROHIBITING    IMPORTATION   OF   OPIUM   AND   COCAINE. 


[Public  No.  46— 63d  Cong.— H.  R.  1966.] 

AN  ACT  To  amend  an  act  entitled  "An  Act  to  prohibit  the  importation  and  use  of  opium  for  other  thao- 
medicinal  purposes,"  approved  February  ninth,  nineteen  hundred  and  nine. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  an  Act  entitled  "An  Act  to  prohibit  the  importation  and 
use  of  opium  for  other  than  medicinal  purposes,"  approved  February  ninth,  nineteen 
hundred  and  nine,  is  hereby  amended  so  as  to  read  as  follows: 

"That  after  the  first  day  of  April,  nineteen  hundred  and  nine,  it  shall  be  unlawful 
to  import  into  the  United  States  opium  in  any  form  or  any  preparation  or  derivative 
thereof:  Provided,  That  opium  ana  preparations  and  derivatives  thereof,  other  than 
smoking  opium  or  opium  prepared  for  smoking,  may  be  imported  for  medicinal  pur- 
poses only,  under  regulations  which  the  Secretary  of  the  Treasury  is  hereby  authorized 
to  prescribe,  and  when  so  imported  shall  be  subject  to  the  duties  which  are  now  or 
may  hereafter  be  imposed  by  law. 

'^Sec.  2.  That  if  any  person  shall  fraudulently  or  knowingly  import  or  bring  inta 
the  United  States,  or  assist  in  so  doing,  any  opium  or  any  preparation  or  derivative- 
thereof  contrary  to  law,  or  shall  receive,  conceal,  bu^r,  sell,  or  in  any  manner  facilitate 
the  transportation,  concealment,  or  sale  of  such  opium  or  preparation  or  derivative 
thereof  after  importation,  knowing  the  same  to  have  been  imported  contrarv  to  law^ 
such  opium  or  preparation  or  derivative  thereof  shall  be  forfeited  and  shall  be  de- 
stroyed, and  the  offender  shall  be  fined  in  any  sum  not  exceeding  $5,000  nor  less  than 
$50  or  by  imprisonment  for  any  time  not  exceeding  two  years,  or  both.  Whenever^ 
on  trial  for  a  violation  of  this  section,  the  defendant  is  shown  to  have,  or  to  have  had, 
possBssion  of  such  opium  or  preparation  or  derivative  thereof,  such  possession  shall  be 
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deemed  sufficient  evidence  to  authorize  conviction  unless  the  defendant  shall  explain 
the  possession  to  the  satisfaction  of  the  jury. 

"Sec.  3.  That  on  and  after  July  first,  nineteen  hundred  and  thirteen,  all  smoking 
opium  or  opium  prepared  for  smoking  found  within  the  United  States  shall  be  pre- 
sumed to  have  been  imported  after  the  first  day  of  April,  nineteen  hundred  and  nine, 
and  the  burden  of  proof  shall  be  on  the  claimant  or  the  accused  to  rebut  such  pre- 
Bumption. 

''Sec.  4.  That  any  person  subject  to  the  jurisdiction  of  the  United  States  who  shall, 
either  as  principal  or  as  accessory,  receive  or  have  in  his  possession,,  or  conceal  on 
board  of  or  transport  on  any  foreign  or  domestic  vessel  or  other  water  craft  or  railroad 
car  or  other  vehicle  destined  to  or  bound  from  the  United  States  or  any  possession 
thereof,  any  smoking  opium  or  opium  prepared  for  smoking,  or  who,  iMiving^lniowledge 
of  the  presence  in  or  on  any  such  vessel,  water  cn^t,  or  vehicle  of  such  article,  shall 
not  report  the  same  to  the  principal  officer  thereof,  shall  be  subject  to  the  penalty 
provided  in  section  two  of  tnis  Act.  Whenever  on  trial  for  violation  of  this  section 
the  defendant  is  shown  to  have  or  to  have  had  possession  of  such  opiimi,  such  possession 
shall  be  deemed  sufficient  evidence  to  authorize  conviction,  unless  the  defendant 
shall  explain  the  possession  to  the  satisfaction  of  the  jury:  Provided,  however,  That  any 
master  of  a  vessel  or  other  water  craft,  or  person  in  charge  of  a  railroad  car  or  other 
vehicle,  shall  not  be  liable  under  this  section  if  he  shall  satisfy  the  jury  that  he  had 
no  knowledge  and  used  due  diligence  to  prevent  the  presence  of  sucn  article  in  or  on 
such  vessel,  water  craft,  car,  or  other  vessel,  and  any  such  article  shall  be  forfeited 
and  shall  be  destroyed. 

''Sec.  5.  That  no  smoking  opium  or  opium  prepared  for  smoking  shall  be  admitted 
into  the  United  States,  or  into  any  territory  under  the  control  or  jurisdiction  thereof^ 
for  transportation  to  another  country,  nor  shall  such  opium  be  transferred  or  traHB- 
shipped  from  one  vessel  to  another  vessel  witMn  any  waters  of  the  United  States  for 
immediate  exportation  or  any  other  piUT)06e. 

'*Sec.  6.  That  hereafter  it  shall  be  unlawful  for  any  person  subject  to  the  jurisdic- 
tion of  the  United  States  to  export  or  cause  to  be  exported  from  the  United  l^tes, 
or  from  territory  under  its  control  or  jurisdiction,  or  from  countries  in  which  the 
United  States  exercises  extraterritorial  jurisdiction,  any  opium  or  cocaine,  or  any 
salt,  derivative,  or  preparation  of  opium  or  cocaine,  to  any  other  country:  Provided ^ 
That  opium  or  cocaine,  and  salts,  derivatives,  or  preparations  thereof,  except  smoking 
opium  or  opium  prepared  for  smoking,  the  exportation  of  which  is  hereby  absolutely 
prohibited,  may  be  exported  to  countries  regulating  their  entry  under  such  regula- 
tions as  are  prescribed  by  such  country  for  the  importation  thereof  into  such  country, 
such  regulations  to  be  promulgated  from  time  to  time  by  the  Secretary  of  State  of  the 
United  States. 

'*The  Secretary  of  State  shall  rec^uest  all  foreign  Governments  to  communicate 
through  the  diplomatic  channels  copies  of  laws  and  regulations  promulgated  in  their 
respective  countries  which  prohibit  or  regulate  the  importation  of  the  aforesaid  drugs, 
ana  when  received  advise  the  Secretary  of  the  Treasury  and  the  Secretary  of  Com- 
merce thereof;  whereiipon  the  Secretary  of  State,  the  Secretary  of  the  Treasury, 
and  the  Secretary  of  Commerce  shall  make  and  publish  all  proper  regulations  for 
carrying  theprovisions  of  this  section  into  effect. 

"Sec.  7.  That  any  person  who  exports  or  causes  to  be  exported  any  of  the  aforesaid 
drugs  in  violation  of  the  preceding  section  shall  be  fined  m  any  sum  not  exceeding 
$5,000  nor  less  than  $50,  or  by  imprisonment  for  any  time  not  exceeding  two  years, 
or  both.  And  one-half  of  any  fine  recovered  from  any  person  or  persons  convicted 
of  an  offense  under  any  section  of  this  Act  may  be  paid  to  the  person  or  persons  giving 
information  leading  to  such  recovery,  and  one-half  of  any  bail  forfeited  and  collected 
in  any  proceedings  brought  under  this  Act  may  be  paid  to  the  person  or  persons  giving 
the  information  which  led  to  the  institution  of  sucn  proceedings,  if  so  directed  by  the 
court  exercising  jurisdiction  in  the  case:  Provided,  That  no  payment  for  giving 
information  shall  be  made  to  any  officer  or  employee  of  the  United  States. 

"Sec  8.  That  whenever  opium  or  cocaine  or  any  preparations  or  derivatives- 
thereof  shall  be  found  upon  any  vessel  arriving  at  any  port  of  the  United  States  which 
is  not  shown  upon  the  vessel's  manifest,  as  is  provided  by  sections  twenty-eight, 
hundred  and  six  and  twenty-eight  hundred  and  seven  of  the  Revised  Statutes,  such 
vessel  shall  be  liable  for  the  penalty  and  forfeiture  prescribed  in  section  twenty- 
eight  hundred  and  nine  of  the  Revised  Statutes." 

Approved,  January  17,  1914.  (T.  D.  34221.)  (See  T.  D.  36418  and  36552  concern- 
ing expenses  of  shipments  of  samples  and  of  expert  witnesses;  also  T.  D.  34452  upon- 
rewards  to  informers.) 
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Opium  and  Cocaine. 
[Regnlattons  under  act  of  Jan.  17, 1914.] 
DBFINinONB. 

1.  The  tenn  *' opium"  shall  cover  all  fonns  of  opium  known  to  the  trade,  such 
as  gum  opium,  powdered  opium,  denarootized  opium,  granular  opium,  smokinfif 
opium,  cooked  opium,  etc.  The  terms  ''smoking  opium"  and  ''opium  prepared 
for  smoking"  have  one  and  the  same  meaning. 

2.  The  term  "preparation"  shall  mean  any  product,  mixtiure,,or  compound  con- 
taining or  representing  op^ium. 

3.  The  term  "derivative"  shall  include  the  following  alkaloids,  their  salts  or  com- 
binations, obtained  either  directly  or  indirectly,  and  such  other  derivatives  obtained 
from  opium  as  it  may  be  found  necessary  to  include  in  the  future:  Morphine,  codeine, 
dionin,  diacetyl  morphine,  heroin,  peronine,  their  chlorides,  sulphates,  phosphates, 
etc.,  and  all  mixtures,  compounds,  or  preparations  containing  any  of  the  foregoing. 

4.  The  term  ' '  for  medicinal  purposes  only  "  shall  mean  the  use  of  opium  or  prepara- 
tions or  derivatives  thereof  for  tne  treatment,  mitigation,  or  prevention  of  disease 
of  man  or  other  animal. 

SEIZURE  AND  DESTBUCTION   OF  SMOKING  OPIUM. 

5.  Collectors  shall  seize  forthwith,  as  an  illegal  importation,  smoking  opium  or 
opium  prepared  for  smoking,  and  destroy  the  same  summarily  without  judicial  pro- 
ceedings. 

DBUVBRT  OF  OPIUM  OTHER  THAN  8MOKINO  OPIUM. 

6.  Collectors  shall  permit  the  delivery  of  opium  (other  than  smoking  opium),  or 
preparations  or  derivatives  of  opium,  only  when  imported  for  medicinal  purposes. 

ENTRY  AND  DELIVERY   OF   OPIUM,  PREPARATIONS  AND  DERIVATIVES  THEREOF. 

7.  Entries  of  opium  (other  than  smoking  opium)  and  preparations  and  derivatives 
thereof  imported  for  medicinal  purposes  will  be  permitted  tor  consumption  or  ware- 
house at  the  following-named  ports  only:  Baltimore,  Boston,  Chica^,  Detroit,  Hono- 
lulu, New  Orleans,  New  York,  Philadelphia,  San  Juan,  San  Francisco,  Seattle,  and 
St.  Louis.  Entries,  however,  may  be  made  for  immediate  transportation  in  bond 
without  appraisement  to  any  of  tne  said  ports.  Upon  entry  the  merchandise  shall 
be  detained  by  the  collector  until  the  r^:ulations  herein  shall  have  been  complied 
with  and  delivery  shall  be  made  only  in  accordance  with  these  regulations.  The 
collector  shall  in  no  case  permit  delivery  unless  satisfied  that  the  importations  are 
for  medicinal  purposes  only.  If  not  so  satisfied,  he  shall  seize  the  articles  and  report 
the  facts  to  the  United  States  attorney. 

DECIARATION  OF  OWNER  OR  ULTIMATE  CONSIGNEE. 

8.  Upon  every  importation  of  crude  or  unmanufactured  opium  and  the  preparations 
and  derivatives  thereof,  there  shall  be  filed  with  the  collector  at  the  time  of  entry  a 
declaration  of  tlie  owner  or  ultimate  consignee  of  the  merchandise,  in  the  following 
form: 

"I, Cname  of  representative),  of  the (name  of  firm  or  corpora- 
tion), manufacturing  chemists  or  dealers  in  drugs,  do  solemnly  and  truly  declare  that 

the (number)  cases  or  packas^es  of  opium,  preparations  or  derivatives  thereof, 

more  particularly  described  in  the  invoice  and  entry  herewith  submitted  and  imported 

at (port)  per (steamship),  on  the  — "-  day  of  — '■ ,  191-,  are  expressly 

imported  and  are  intended  in  ^ood  faith  to  be  used  by (name  of  firm  or  corpora 

tion)  in  Ihe  preparation  of  memcines  or  are  to  be  sold  by p  (name  of  firm  or  corpo- 
ration) for  medicinal  purposes  only,  and  such  opium,  preparations  or  derivatives  there- 
of, are  not  intended  to  be  used  for  smoking." 

ENTIRE  IMPORTATION  TO  BE  ORDERED  INTO  APPRAISER'S   WAREHOUSE. 

9.  The  collector  aliall  order  the  entire  number  of  packages  of  opium  or  preparations 
or  derivatives  thereof  into  the  appraiser's  warehouse  for  examination. 
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MINIMUM  QUANTITIES  PERMITTED  DELIVERT  ESTABLISHED. 

10.  The  collector  shall  x>onnit  no  delivery  of  crude  or  unmanufactured  opium  in 
quantities  or  piackages  containing  less  than  100  pounde;  nor  of  morphine  or  its  salts, 
either  singly  or  assorted,  in  Quantities  or  packages  containing  less  than  50  ounces:  nor 
of  codeine,  heroin,  dionin,  aiacetyl  morpninej  their  salts,  or  any  other  derivative  of 
opium  or  its  ailts  not  otherwise  provided  for,  either  singly  or  assorted,  in  Quantities  or 
packages  containing  less  than  25  ounces,  and  then  only  upon  the  report  of  the  appraiser 
as  to  their  quality,  purity,  and  fitness  for  medicinal  purposes  and  upon  compliance 
with  the  existing  laws  and  regulations  governing  the  importation  of  drugs  and  medi- 
cines: Provided,  however,  That  special  preparations,  rarely  imported  and  usually 
imported  in  very  small  quantities  and  not  known  to  be  used  by  drug  habitues,  like 
papaverine  and  thebaine,  may  be  imported  in  smaller  quantities  by  well-known  and 
reputable  firms  or  institution^  upon  compliance  with  these  regulations. 

DUTIES   ON   OPIUM,    jiTC,    DEPOSITED  IN   BONDED   WAREHOUSE. 

11.  Opium  containing  less  than  9  per  cent  of  morphia  and  preparations  or  deriva- 
tives of  opium  deposited  in  bonded  warehouses  shall  not  be  removed  therefrom  without 
payment  of  duties  and  such  duties  shall  not  be  refunded. 

importers'  record  op  sales. 

12.  Importers  shall  keep  a  record  of  all  sales  of  imported  opium  and  derivatives  or 
preparations  of  opimn  or  of  articles  manufactured  by  them  therefrom,  showing  the 
names  of  purchasers,  their  place  of  business,  date  of  sale,  and  the  name  and  (quantity 
of  the  article  sold,  which  record  shall  be  open  to  the  inspection  of  the  proper  customs 
officers. 

prohibition  of  transfer  or  transshipment  of  smoking  opium. 

13.  Collectors  are  cautioned  to  observe  strictly  the  prohibition,  contained  in  sec- 
tion 5  of  the  act,  of  the  admission  of  smoking  opium  for  transportation  to  any  country 
or  the  transfer  or  transshipment  of  such  opium  uom  one  vessel  to  another  vessel  within 
any  waters  of  the  United  States  for  any  purpose. 

PENALTY  FOR  FAILURE  TO  MANIFEST  OPIUM,  ETC. 

14.  Attention  is  invited  to  the  provision  in  section  8  of  the  act  that  the  vessel  shall 
be  liable  for  the  penalty  and  forfeiture  prescribed  in  section  2809,  Revised  Statutes, 
when  any  opium  or  cocaine  or  any  prex>arations  or  derivatives  thereof  which  may  be 
found  on  a  vessel  are  not  shown  on  the  manifest.  Subject  to  this  provision,  the  pro- 
cedure prescribed  in  T.  D.  32083  of  December  14,  1911,  will  continue  in  force. 

EXPORTS. 

15.  Pending  the  promulgation  of  regulations  governing  the  exportation  of  opium, 
cocaine,  and  derivatives  and  preparations  thereof,  collectors  of  customs  will  not 
permit  the  exportation  of  any  of  the  articles  mentioned  in  paragraph  6  of  the  act 
without  express  authority  in  each  case. 

MAIL  IMPORTATIONS. 

16.  The  provisions  of  article  830^  Customs  Regulations  of  1908,  relative  to  articles 
prohibited  imi>ortation  in  the  mails  are  hereby  extended,  so  far  as  applicable,  to 
articles  which  are  the  subject  of  the  act  appended  hereto. 

VIOLATIONS  TO   BE  REPORTED. 

17.  Collectors  shall  report  to  the  department  and  to  the  United  States  attorney  any 
violations  of  the  act  which  shall  come  to  tiieir  knowledge. — Dept.  Order  (T.  D.  34221). 

Court  and  Treasury  Decisions. 

Under  authority  of  section  3018,  Revised  Statutes,  and  article  680 
of  the  Customs  Regulations  of  1884,  allowing  the  repacking  for 
exportation  of  opium  and  other  drugs  in  warehouse,  soft  opium  was 
allowed  to  be  separated  from  hard  opium  and  repacked  in  warehouses 
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for  exportation,  the  hard  opium  to  be  withdrawn  for  consumption. 
(Treasury  Order,  T.  D.  6572  and  6763.) 

No  allowances  to  be  made  in  determining  the  weight  of  crude  opium 
for  refuse  matter  to  be  ascertained  and  separated  by  boiling  the 
opium.     (TVeasury  Order,  T.  D.  7648.) 

Crude  opium  containing  less  than  9  per  cent  of  morphia  not  to  be 
released  upon  payment  oi  a  fine  equal  to  the  duty  under  a  law  for- 
bidding its  importation.  Exportation  the  only  remedy.  (Treasury 
Order,  T.  D.  7694.) 

Moist  opium  gum  containing  from  5.72  per  cent  to  6.38  per  cent  of 
morphia,  according  to  the  method  of  analysis,  held  to  be  crude 
opium  containing  less  than  9  per  cent  of  morphia  and  not  entitled  to 
entry  for  consumption  in  the  United  States.  (Treasury  Order,  T.  D. 
8098.) 

The  use  of  stamps  upon  imported  opium  discontinued  because 
furnishing  opportunity  to  smugglers  and  others  to  defraud  the 
revenue.     (Treasury  CJrder,  T.  D.  9263.) 

Opium  ashes  found  to  contain  6.02  per  cent  of  morphia  held  to  be 
dutiable  under  the  act  of  1883  as  a  preparation  of  opmm  and  not  as 
crude  opium.     (Treasury  Order,  T.  1).  9413.) 

Squibbs'  methods  of  analysis  approved  for  determining  the  per- 
centage of  morphia  in  crude  opium.     (Treasury  Order,  T.  D.  9754.) 

Powdered  opium, — Subjected  to  a  carefully  regulated  artificial  heat 
which  evaporated  the  moisture  without  destroying  the  alkaloid  in  the 
opium,  then  grinding  it  to  powder,  sifting  it,  and  adding  sufficient 
morphia  to  bring  it  up  to  tne  standard  oi  the  United  States  Phar- 
macopoeia. There  was  no  specific  provision  prior  to  the  act  of  1909. 
In  litigation  under  the  act  of  1897  such  opium  was  held  to  have  been 
advanced  from  the  condition  of  crude  or  unmanufactured  opium  and 
dutiable  under  paragraph  20  as  a  drug  advanced  in  value  or  con- 
dition by  refining  and  grinding.  (MercK  v.  U.  S.,  151  Fed.,  14  (T.  D. 
27768),  reversing  143  Fed.,  694  (T.  D.  27024);  U.  S.  v.  McKesson, 
172  Fed.,  168  (T.  D.  29860).) 

Muriate  or  hydrochhrate  of  cocaine. — There  was  considerable  liti- 
gation upon  the  dutiable  classification  of  this  merchandise.  In  G.  A. 
886  (T.  D.  11973)  and  G.  A.  1563  (T.  D.  13058)  the  Board  of  General 
Appraisers  held  the  provision  under  paragraph  74,  act  of  1890,  for 
medicinal  preparations  in  which  alcohol  was  used  to  be  more  specific 
than  the  provision  in  paragraph  76  for  alkaloids  and  chemical  com- 

gounds  and  salts.  This  classification  was  overruled  by  the  Circuit 
ourt  of  Appeals  for  the  Fourth  Circuit  in  United  States  v.  Battle 
(50  Fed.,  402  (T.  D.  13730),  54  Fed.,  141).  Upon  a  new  record 
(T.  D.  14362)  the  board  adhered  to  its  former  decision  and  was  again 
reversed,  this  time  by  the  Circuit  Court  for  the  Southern  District  of 
New  York.     (In  re  Merck,  66  Fed.,  714  (T.  D.  14979).) 

The  question  also  arose  in  the  eighth  circuit.  The  circuit  court  of 
appeals  in  in  re  Mallinckrodt  Chemical  Works,  66  Fed.,  746  (T.  D. 
15114)  held  the  provision  for  alkaloids  and  chemical  salts  in  para- 
graph 76,  act  of  1890,  was  more  specific  than  the  provision  for 
medicinal  preparations  in  paragraph  74.  Another  case  was  thereupon 
prosecuted  in  the  second  circuit.  The  circuit  court  in  Lehn  and 
Fink  V.  United  States,  66  Fed.,  748  (T.  D.  15639)  held  paragraph  76 
to  be  the  correct  classification,  but  the  circuit  court  of  appeals  certified 
the  question  to  the  Supreme  Court,  which  in  a  case  reported  as  Fink  v. 
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United  States,  170  U.  S.,  584,  held  the  provision  for  medicinal  prepara- 
tions more  specific  than  the  provision  for  chemical  compounds  and 
salts. 

This  decision  was  applied  by  the  board  to  compounds  of  cocaine 
(G.  A.  4211 ;  T.  D.  19629),  and  to  muriate  of  cocaine,  thus  reaffirming 
its  original  decision  in  G.  A.  886  (T.  D.  1 1973)  supra,  and  its  reasoning 
in  G.  A.  2640  (T.  D.  15114). 

Liquor  opii  sed  held  to  be  dutiable  as  a  liquid  preparation  of  opium 
under  paragraph  47,  act  of  1890.     (G.  A.  881  (T.  D.  11968).) 

Grade  cocaine,  an  alkaloid  derived  from  the  leaves  of  the  coca  plant, 
in  the  extraction  and  purification  whereof  alcohol  is  used,  held 
dutiable  as  a  chemical  compound  under  the  act  of  1890  and  not  as  a 
medicinal  preparation  in  which  alcohol  is  used.  Occasional  use  upon 
the  surface  of  the  skin  for  surgical  and  dental  purposes,  was  declared 
not  to  constitute  it  a  medicinal  preparation.  (Hirzel  v,  U.  S.,  58 
Fed.,  772,  affirming  53  Fed.,  1006  and  G.  A.  1531  (T.  D.  12980); 
followed  in  G.  A.  2405  (T.  D.  14647).) 

Cocaine  pTienate  held  dutiable  under  the  act  of  1890  as  a  chemical 
compound  or  salt  and  not  as  a  medicinal  preparation.  (G.  A.  2624 
(T.D.  15071).) 

Aqueous  extract  of  ojnum  held  to  be  smoking  opium,  the  importa- 
tion of  which  is  prohibited.     (Dept.  Order,  T.  D.  34598.) 

Opium  dried,  and  sliced,  and  dried,  sliced  and  crushed,  held  dutiable 
under  the  act  of  1897  as  a  drug  (gum)  advanced  in  value  or  condition 
and  not  as  opium  crude  or  unmanufactured.  (G.  A.  7001  (T.  D. 
30487).)     Overruled  by  next  case. 

Opium  in  hricks,  cakes,  or  lumps  held  not  to  be  dried  but  dutiable 
under  the  act  of  1897  as  crude  or  unmanufactured  and  not  adulter- 
ated, containing  9  per  cent  or  over  of  morphia.  (Merck  v.  U.  S.,  5 
Ct.  Gust.  Appls., 347  (T.  D.  34549), revereing  G.  A. 7501  (T.  D.  33788).) 

Codein  hydrochhrate,  codein  sulphate  in  powder,  codein  pure  crystals, 
and  codein  pare  precipitate,  produced  from  morphine,  held  to  be 
dutiable  as  alkaloids  oi  opiimi  and  not  ^^salts  of  opium,'^  which  term 
w^s  interpreted  to  mean  such  salts  as  are  produced  by  the  chemical 
action  of  an  acid  radical  on  organic  bases  rather  than  component 
parts  of  opium.  (Merck  v.  U.  S.,  6  Ct.  Cust.  Appls.,  41  (T.  D.  35315), 
affirming  G.  A.  7517  (T.  D.  33998).) 

Opium  containing  more  than  15  per  cent  of  moisture  was  held  dutiable 
under  the  act  of  1897,  at  $1.50  per  pound;  containing  15  per  cent  or 
less,  at  $2  per  pound.  (Dept.  Order,  T.  D.  31388,  but  see  Merck  v. 
U.  S.,  5  Ct.  Cust.  Appls.,  347,  above.) 

Smoldng  opium  seized  for  violation  of  the  act  of  February  9,  1909 
(amended,  supra),  may  be  summarily  forfeited  and  destroyed  by 
collectors  of  customs  without  judicial  proceedings.  (Dept.  Order, 
T.  D.  33069,  following  the  opinion  of  the  Attorney  General,  29  Opin. 
Atty.  Gen.,  603.) 

The  act  of  February  9,  1909  (amended,  supra),  prohibiting  the 
importation  of  opium  for  other  than  medicinal  purposes  did  not  repeal 
that  portion  of  the  act  of  October  1,  1890  (26  Stat.  620,  621),  which 
related  to  the  manufactiu'e  or  preparation  in  the  United  States  of 
opium  for  smoking.  Neither  said  act  of  1909  nor  any  other  act 
abrogated  or  dispensed  with  the  necessity  of  observing  the  require- 
ments of  section  37  of  said  act  of  1890  as  to  notices,  inventories, 
bonds,  books,  returns,  etc.    (29  Opin.  Atty.  Gen.,  108.) 
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The  act  of  February  9,  1909  (amended,  supra),  prohibited  the 
importation  of  opium  into  the  United  States  except  for  medicinal 

Eurposes  under  regulations,  and  provided  that  if  any  person  should 
nowingly  import  or  bring  into  the  United  States  any  opium  con- 
trary to  law,  or  should  receive,  conceal,  buy,  sell,  or  in  any  manner 
facilitate  the  transportation  and  concealment  or  sale  of  such  opium 
or  derivative  thereof  after  importation  should  be  guilty  of  an 
offense;  lieMy  that  the  offense  described  was  committed  whenever 
smoking  opium  was  fraudulently  and  knowingly  brought  by  the 
offender  within  the  territorial  limits  of  the  United  States,  the  offense 
beine  complete,  though  the  opium  may  not  have  been  landed  from 
the  snip  or  carried  across  the  customs  Ime.  The  steward  of  a  vessel 
bound  for  Philadelphia  found  to  have  smoking  opium  in  his  posses- 
sion as  the  vessel  was  proceeding  up  Delaware  Bay  violated  tne  act. 
(U.  S.  V.  Caminata,  194  Fed.,  903  (T.  D.  32736).) 

The  offense  was  committed  when  smoking  opium  was  fraudu- 
lently and  knowingly  brought  within  the  territorial  limits  of  the 
United  States,  although  the  opium  may  not  have  been  landed  from 
the  ship,  possession  within  the  territory  of  the  United  States  being 
sufficient  evidence  of  guilt  to  justify  conviction.  (U.  S.  v,  Caminata, 
T.  D.  32397.) 

A  Chinese  claiming  to  be  a  British  subject  can  not  lawfully  import 
opium  into  the  United  States  imder  Article  II,  treaty  with  China, 
proclaimed  on  October  5,  1881,  unless  positive  proof  is  presented 
that  he  is  such  a  subject.     (Dept.  Order,  T.  D.  18779.) 

An  indictment  for  smuggling  '*  smoking  opiuin"  and  "prepared 
opium"  was  held  to  sufficiently  describe  dutiable  merchandise  under 
schedule  A,  act  of  1890  (or  1883),  imposing  a  duty  on  "opium  pre- 
pared for  smoking  and  all  other  piejparations  of  opium  not  specially 
enumerated  or  provided  for  in  this  act.'*  (U.  S.  v.  Gardner,  42 
Fed.,  832.) 

Opium  shipped  on  board  a  vessel  at  Honolulu  for  Panama,  intended 
for  transshipment  at  San  Francisco  and  entered  on  the  manifest  and 
bills  of  lading  and  reported  to  the  collector  as  being  in  transit  iov 
Panama,  the  owner  having  applied  to  the  collector  tor  a  permit  to 
make  the  transshipment  and  offered  to  give  the  security  prescribed 
by  the  statute  witJbout  obtaining  a  permit,  was  held  not  to  be  duti- 
able and  illegally  seized  for  nonpayment  of  duties.  (McLean  v. 
Hager,  31  Fed.,  602.) 

(mium  could  not,  under  the  laws  existing 'at  the  time  oftthe  passage 
of  the  act  of  February  9,  1909  (amended,  supra),  be  brought  into  a 
port  of  the  United  States  from  a  foreign  country  and  exported  from 
the  same  port  on  another  vessel  without  being  subject  to  duty. 
After  said  act  of  1909,  prohibiting  absolutely  the  importation  of 
opium  in  any  form,  smoKing  opium  was  not  subject  to  duty  and 
could  not  under  any  circumstances  be  entered  and  bonded  for  ware- 
housing; and  the  law  which  made  the  bringing  of  opimn  into  a 
port  an  importation  for  such  purposes  was,  as  to  smoking  opium, 
repealed.     (27  Opin.  Atty.  Gen.,  440.) 

Smoking  opium  seized  under  the  act  of  1914  (supra)  as  a  prepara- 
tion or  derivative  of  opium,  directed  to  be  sent  to  the  Public  Health 
Service  and  not  destroyed  pending  the  result  of  investigation. 
(Dept.  Order,  T.  D.  37094.) 


OPIUM  DERIVATIVES. 

(Par.  47,  Aet  of  1913.) 


SUMMABY. 
DESCKIPTION. 


Derivatives  and  preparations  of  opium  may  be  considered  in  two 
categories: 

(1)  Opium  alkaloids  and  their  derivatives.  Morphine,  codeine, 
and  heroin  or  diacetylmorphine  are  of  chief  importance. 

(2)  Medicinal  preparations  of  opium.  These  are  of  importance 
in  domestic  pharmaceutical  manufacture;  the  high  ad  valorem  rate 
imposed  by  recent  tariffs  has  virtually  eliminated  them  from  import. 

Oj)iimi  derivatives  are  used  legitimately  in  medicine  to  relieve  pain 
and  induce  sleep.  Their  continued  use  induces  a  habituation  wnich 
produces  moral  and  physical  degeneration,  and  is  considered  virtually 
incurable  by  medical  authorities.  An  ounce  of  morphine  contains 
about  3,500  medicinal  doses;  an  ounce  of  heroin,  about  8,800. 

DOMESTIC  PRODUCnnON. 

Morphine  is  extensively  manufactured  in  America  from  imported 
opium.  The  average  annual  opium  import  (prewar,  about  480,000 
pounds)  is  equivalent  to  about  690,000  ounces,  or  2,500,000,000 
medicinal  doses  of  morphine.  Considerable  amounts  of  opium, 
however,  are  used  for  otner  purposes,  and  statistics  of  morphine 
manufacture  have  not  been  obtainable. 

Heroin,  formerly  a  German  product,  is  now  manufactured  in  this 
country.  It  was  introduced  as  a  ''nonhabit-forming''  substitute 
for  morphine,  but  is  even  more  dangerous  in  this  connection  than 
morphine,  and  its  use.  is  coming  into  disfavor  in  the  medical  profession. 

American  codeine  manufacture  is  largely  an  outgrowth  of  war 
conditions.  Persian  opiimi,  which  is  now  chiefly  imported,  contains 
a  much  larger  proportion  of  codeine  than  the  Turkish  article,  which 
formerly  aunost  monopolized  the  American  market.  Codeine  is 
produced  as  a  by-product  of  morphine  manufacture. 

The  levy  of  $3  per  pound  on  9  per  cent  opium  is  equivalent  to  a 
tax  of  $2,07  per  ounce  on  the  contained  alkaloid,  leaving  a  marg|in 
in  favor  of  the  American  manufacturer  of  93  cents  per  ounce.  This, 
the  profit  gained  from  codeine  and  other  by-products,  together  with 
import  restrictions  beyond  the  purview  of  tne  tariff,  has  resulted  in  a 
virtual  monopoly  of  the  American  morphine  market  for  the  American 
manufacturer.  The  manufacture  of  opium  alkaloids  requires  con- 
siderable amounts  of  alcohol;  other  chemicals  used  vary  with  the 
process;  alcohol  and  labor  are  probably  the  chief  costs. 

FOREIGN   PRODUCTION. 

Opium  alkaloids  are  extensively  manufactured  in  England  and 
Germany.     These  countries,  prior  to  the  war,  led  in  the  manufacture 
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of  opium  alkaloids  other  than  morphine,  Germany  in  particular  pro- 
ducing a  large  variety  of  the  rarer  alkaloids  and  salts.  During  the 
war  considerable  amounts  of  Indian  opium,  barred  from  the  L-nited 
States  on  accoimt  of  low  morphine  content,  is  said  to  have  been  used 
by  British  manufacturers.  In  British  India,  also,  morphine  is  now 
being  manufactured. 

IMPORTS. 

Imports  under  recent  high  tariffs  have  been  small  as  compared  to 
American  manufacture,  and  have  consisted  mainly  of  the  rarer 
alkaloids  and  salts.  War  conditions  have  rendered  the  demand 
for  opium  products  virtually  independent  of  price,  and  considerable 
increases  of  import  took  place  in  1917  and  1918.  That  increases  were 
not  larger  is  doubtless  due  to  universal  scarcity  and  export  restric- 
tions of  other  nations  rather  than  to  high  prices  or  the  present  tariff 
rates. 

Imports  of  morphine  fell  oflF  under  the  present  tariflF  rates  from  an 
annual  average  (1910-1913)  amount  of  18,004  oimces  and  value  of 
S93,812  to  (1914-1917)  2,805  ounces  and  $9,820.  In  1918  they  rose 
to  25,215  oimces,  valued  at  $202,263.  Other  alkaloids  have  in  recent 
years  pursued  a  much  more  irregular  course,  ranging  (1909-1916) 
Jrom  480  oimces,  valued  at  $2,545  (1911)  to  21,870  ounces,  worth 
$64,306  (1910).  For  1917  and  1918,  34,179  ounces  and  20,479 
ounces,  valued  at  $165,028  and  $126,882,  are  reported. 

Imports  of  laudanum  and  similar  preparations  have,  in  recent  years, 
passed  $5,000  in  value  only  in  1915.  They  are  quite  insignificant  as 
compared  with  domestic  manufacture. 

Conditions  of  import  and  sale  of  opium  products  are  strictly  regu- 
lated by  legislation  other  than  tariff  acts.     (See  catalogue  on  opium.) 

REVENUES. 

Under  the  tariff  of  1909  opium  alkaloids  yielded  an  average 
annual*  revenue  of  $34,838.  The  tariff  of  1913  has  yielded  annually 
(1914-1918)  $63,943. 

PRICES. 

Declared  import  values  of  morphine  have  fluctuated  from  $2.06 
per  ounce  in  1910  to  $8.02  in  1918.  Other  alkaloids  have  varied  in 
the  same  period  from  $2.33  to  $6.19. 

Morphine  sulphate,  the  principal  salt,  has  varied  on  the  New  York 
drug  market  (1912-1918)  from  $4.20  (1913)  to  $12.80  (1917),  closing 
(1918)  at  $11.80.  The  alkaloid  has  ranged  from  $1.50  to  $4  higher. 
Heroin  (1917)  reached  $17.65.  Codeine  ranged  from  $5.25  (1913) 
to  $11.30  (1918). 

TARIFF   HISTORY. 

Morphine  is  first  mentioned  in  the  act  of  April,  1861,  dutiable  at 
$1  per  ounce.  In  subsequent  acts  it  has  continued  to  bear  a  high 
specific  rate,  from  50  cents  (1894)  to  $3  (1913).  Laudanum  and 
opium  extracts  and  preparations  have  been  assessed  40  per  cent  ad 
valorem  by  all  acts  since  1883  save  1894  (20  per  cent)  and  1913  (60 
per  cent). 

1  Fractional  parts  of  years  considered  &«  whole  years. 
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TARIFF   QUESTIONS   INVOLVED. 

These  are  in  the  main  identical  with  those  discussed  under  opium. 
It  appears  to  have  been  the  intent  of  Congress  to  restrict  the  con- 
sumption of  opium  products  to  those  of  American  manufacture,  but 
the  motive  involved  has  been  regulatory  rather  than  protective.  The 
rates  imposed  have  presumably  been  designed  to  discourage  impor- 
tation without  incitmg  a  smuggling  trade  in  these  easily  concealed 
products. 

General  Information. 

The  derivatives  and  preparations  of  opium  recognized  by  the  tariff 
act  of  1913  are: 

Morphia  or  morphine,  sulphate  of,  and  all  alkaloids  of  opium,  and 
salts  and  esters  thereof,  dutiable  at  $3  per  ounce.  Aqueous  extract  of 
opium  for  medicinal  uses,  and  tincture  of,  as  laudanum,  and  other 
liquid  preparations  of  opium  not  specially  provided  for  in  this  sec- 
tion, 60  per  cent  ad  valorem. 

THE    opium   alkaloids   AND  THEIR   DERIVATIVES. 

The  opium  alkaloids  number  about  25.  Of  these  the  chief  in 
importance  are  morphine,  codeine,  narcotine,  thebaiue,  narceine,  pa- 
paverine; the  others  are  present  only  in  minute  proportions  and  will 
not  be  considered  here.  Apomorphine,  apocodeine,  dionine,  pero- 
nine,  and  heroin  are  artificial  derivatives.  All  opium  alkaloids  and 
their  derivatives  come  within  the  scope  of  the  Harrison  narcotic  law. 

The  alkaloids  of  opium  may  be  divided  chemically  into  two  dis- 
tinct groups:  (1)  The  morphine  group,  consisting  of  morphine,  co- 
deine, pseudomorphine,  hydroxycodeine,  and  thebaine,  strong  bases, 
very  poisonous,  complex  derivatives  of  phenanthrene;  and  (2)  the 
narcotine-papaverine  group,  which  possess  little  physiological  action 
and,  so  far  as  their  constitution  is  known,  are  derivatives  of  isoquino- 
line.  The  names  of  the  alkaloids,  as  used  in  common  speech,  include 
the  salts  as  well. 

MORPHINE    GROUP. 

Morphine  is  the  principal  alkaloid  of  opium.  Its  amount  varies 
ividely  in  different  opiums  from  less  than  1  per  cent  to  nearly  25  per 
cent,  beinein  ordinary  medicinal  opium  from  9  per  cent  to  11  per  cent. 
Its  formula  is  usually  written  CiyHioOgN -f  HjO. 

History  of  morphine, — ^Morphine  was  the  first  alkaloid  to  be  ob- 
tained from  the  plant  kingdom,  being  first  isolated  from  opium  in 
1806.  It  has  also  been  found  in  some  other  plants,  as  Argemone 
Tnexicana  L.  (Papaverceae)  and  in  wild  American  hops,  Humulus  lupu- 
lu8  L.  (Urticacae),  but  these  sources  are  of  only  acaaemic  importance 

Morphine  was  for  a  long  time  chiefly  manufactured  in  England,  but 
for  the  last  two  decades  or  more  practically  all  morphine  used  in 
America  has  been  of  domestic  manufacture.  Importations  of  the 
rarer  alkaloids  or  derivatives  exceed  those  of  morphine.  While  no 
statistics  of  domestic  manufacture  have  been  compiled,  it  was  esti- 
mated by  Dr.  Koch,  the  vice  president  of  the  State  Pharmaceutical 
Examining  Board  of  Pennsvlvania,  and  chairman  of  the  legislative 
committee  of  the  Philadelphia  Association  of  Retail  Druggists,  that 
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80  per  cent  of  imported  opium  was  used  for  the  extraction  of  mor- 
phine. Taking  the  normal  import  of  opium  as  400.000  pounds,  and 
its  morphine  content  at  9  per  cent,  the  annual  morpnine  manufacture 
of  the  United  States  would  amount  to  about  30,000  pounds,  or 
500,000  ounces,  annually.  Besides  England,  morphine  is  also  manu- 
factured in  Germany,  France,  and  Japan. 

Preparation  of  morphine, — ^Morphine  occurs  in  opium  as  the  meco- 
nate  and  sulphate. 

It  may  be  commercially  prepared  in  several  ways,  and  different 
manufacturers  follow  special  procedures.  One  of  the  simplest 
methods  is  that  of  Staples,  in  wnich  the  opium  is  exhausted  by  re- 
peated maceration  with  cold  water;  the  infusions  are  concentrated 
and  filtered,  after  which  alcohol  and  ammonia  water  are  added, 
whereupon  crude  morphine  crystallizes  out  on  standing,  and  is  puri- 
fied by  dissolving  in  not  alcohol,  treatment  with  animal  charcoal, 
and  recrystallization. 

By  the  Gregory-Anderson  method  opium  is  exhausted  in  cold 
water,  the  liquid  is  concentrated,  strained,  and  mixed  with  calcium 
chloride;  the  nydrochlorides  of  the  alkaloids  remain  in  solution,  while 
most  of  the  other  constituents  are  precipitated  as  calcium  compounds. 
After  filtration,  morphine  and  codeine  salts  crystallize  out,  while  nar- 
cotine  and  other  alkaloids  remain  in  solution.  The  crystals  are  dis- 
solved in  water,  boiled  with  animal  charcoal  to  remove  impurities, 
recrystallized,  and  redissolved  in  water.  Upon  the  addition  of  am- 
monia water  morphine  is  precipitated  and  codeine  remains  in  solution. 

In  Merck's  process  a  concentrated  opium  infusion  is  precipitated 
by  means  of  sodium  carbonate.  The  precipitate  is  washed  with 
water  and  alcohol,  whereupon  the  minor  alkaloids  and  certain  other 
impurities  are  removed.  The  crude  morphine  is  dissolved  in  dilute 
acetic  acid,  while  narcotine  remains  undissolved.  After  filtration 
through  animal  charcoal  the  morphine  is  precipitated  with  ammonia 
water,  washed,  and  dried. 

/SaZte  of  morphine. — ^Morphine  is  relatively  insoluble  and  is  rarely 
used  as  the  alkaloid,  but  when  combined  with  acids  it  forms  soluble 
salts  which  are  much  employed.  The  official  salts  are  the  hydro- 
chloride or  chlorhydrate,  and  the  sulphate;  the  sulphate  is  most 
common  and  is  usually  meant  when  morphine"  is  referred  to  in 
common  parlance.  The  acetate  and  tartrate  are  frequently  used; 
the  therapeutic  value  of  the  pure  salts  is  practically  identical;  they 
differ  mainly  in  stability  and  solubility.  Other  salts  have  been  em- 
ployed but  are  of  minor  importance. 

Ac^on  and  uses. — ^Morphine  has  three  principal  actions — a  specific 
central  analgesic  or  pain-relieving  action;  a  depressant  action  on  the 
entire  centrd  nervous  system,  resulting  in  sleep;  and  a  constipating 
effect.  Small  doses  relieve  pain,  and  larger  doses  produce  sleep. 
The  action  is,  in  its  essentials,  that  of  opium,  but  in  the  latter  it  may 
be  complicated  by  the  action  of  codeine  and  narcotine. 

Morpnine  is  administered  orally  or  hypodermically '  and  is  used 
chiefly  as  an  analgesic  in  cases  of  severe  or  incurable  pain.  In  chronic 
conditions  the  continued  use  of  morphine  is  almost  sure  to  result  in 
addiction  to  the  drug,  and  the  best  clinicians  of  to-day  tend  more  and 
more  to  use  it  rarely  and  as  a  last  resort,  for  the  morphine  habit  is 
one  of  the  most  easily  established,  most  disastrous,  and  most  difficult 
to  cure  of  all  drug  addictions;  it  is  also  doubtless  the  most  common. 
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It  has  been  estimated,  jud^g  from  the  proportionate  amounts  of 
morphine  and  opium  used  in  the  United  States,  and  in  European 
countries  where  morphinism  is  practically  unknown,  that  76  per  cent 
of  the  morphine  used  in  this  country  is  used  by  drug  addicts.  This 
state  of  affairs  was  brought  about  by  the  too-frequent  prescription  of 
morphine  by  physicians,  its  frequent  unannounced  presence  in  secret 
remedies,  and  tne  ease  with  which,  until  very  recent  years,  it  could 
be  obtained.  These  conditions,  as  regards  secret  remedies  and  free 
sale  of  morphine,  have  been  largely  improved  by  the  enforcement  of 
the  food  and  drugs  act,  the  Harrison  narcotic  law,  and  the  legislation 
of  the  various  States,  which  have  been  referred  to  more  in  detail 
under  ^' Opium." 

Morphine  is  probably  the  most  common  habit-forming  drug  used 
in  proprietary  medicines,  being  an  especially  common  ingredient  of 
so-called  "soothing  sirups,"  '^ anodynes,"  cough  and  cold  remedies, 
and  drug-addiction  treatments.  The  existence  of  morphine  and  its 
derivatives,  formerly  expressly  denied  on  the  labels  of  many  such 
''remedies"  before  the  enactment  of  the  food  and  drugs  act,  is  re- 
auired  by  that  act  to  be  specifically  declared,  with  a  statement  of 
the  amount  present.  Preparations  containing  over  one-fourth  of 
1  per  cent  of  morphine  come  within  the  restrictions  of  the  Harrison 
narcotic  laws.^ 

The  morphine  habit  has  been  induced  also  by  the  smoking  of 
opium.  This  has  occurred  more  frequently  in  the  Orient  than  in 
America;  the  antiopium  movement  in  China  was  accompanied  bj  a 
flood  of  "  antiopium"  remedies  whose  active  ingredient  was  morphine, 
and  also  by  the  wholesale  smuggling  of  morphine  across  the  Chinese 
border.  The  situation  was  rendered  worse  by  the  cheapness  of 
morphine  per  dose  as  compared  with  opium — $1  worth  going  as  far, 
as  regards  effect,  as  $3  worth  of  opium — and  the  comparative  ease 
with  which  such  a  concentrated  article  can  be  secretly  transported. 
The  morphine  situation  in  China  is  set  forth  at  length  in  the 
''Memorandum  on  Opium"  presented  to  the  International  Opium 
Commission  in  Shanghai  in  1909,  and  morphine  and  instruments 
for  its  injection  form  the  subject  of  portions  of  the  restrictive 
interna tioual  agreement  known  as  the  international  opium  con- 
vention, signed  at  The  Hague  in  1912.     (See  article  on  opium.) 

The  symptoms  and  effects  of  morphine,  or  addiction  to  any  of  its 
analogues,  are  described  under  "Opiumism"  in  the  article  on  opium. 

DERIVATIVES    OF   MORPHINE. 

Aside  from  the  salts  already  mentioned,  the  principal  derivatives 
of  morphine  are  diacetvl  morphine  or  heroin,  and  its  hydrocMorid, 
ethyl-morphine  and  its  liydrochloride-dionin  and  apomorphine. 

i)iacetyt  Tnorphine,  or  fieroin, — Heroin  is  the  proprietary  name  for 
this  substance  as  manufactured  by  Farbenfabriken,  vom.  Friedr. 
Bayer  &  Co.,  Leverkusen,  Germany  (The  Bayer  Co.  (Inc.),  New 
York). 

Diacetylmorphine  may  be  obtained  by  heating  pure  morphine 
with  acetyl  chloride,  washing  the  product  with  dilute  sodium  car- 

1  Harrison  narcotic  laws,  Dec.  17, 1914,  and  Feb.  24, 1919. 
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bonate  solution,  and  crystallizing  from  hot  alcohol.  Its  principal 
compound,  the  hydrochloride,  is  formed  by  dissolving  diacetyl- 
morphine  in  diluted  hydrochloric  acid,  concentrating,  and  crystal- 
izing.     It  also  is  manufactured  by  Farbenfabriken. 

Ufies. — Both  diacetylmorphine  and  its  hydrochlorid  are  official. 
Both  are  commonly  referred  to  as  ''heroin.^'  In  action  heroin 
approaches  morphine  very  closely.  It  formerly  gained  considerable 
popularity  as  a  '^nonhabit-forming'^  drug,  but  experience  has  shown 
that  it  is  even  more  liable  than  morphine  to  produce  habit  and  toxic 
effects,  and  that  it  is  in  no  way  superior  to  it.  Heroin  is  a  common 
ingredient  of  cough  mixtures,  especially  of  the  proprietary  type. 
The  Harrison  narcotic  law  restricts  the  sale  of  preparations  contain- 
ing over  one-eighth  of  a  grain  of  heroin  per  fluid  ounce. 

Heroin  has  been  dropped  from  the  most  recent  edition  gf  ^  Useful 
Drugs, '^  the  handbook  of  the  American  Medical  Association;  the 
compilers  state  that  ^^on  the  whole,  its  introduction  has  been  harm- 
ful, in  that  it  furnished  a  specious  means  *  *  *  for  avoiding  the 
well-founded  popular  fears  of  morphine  by  substituting  another 
habit-forming  drug.'' 

E'hylmorpKine. — This  is  employed  in  the  form  of  its  hydrochloride, 
which  is  official.  Ethylmorphine  is  obtained  by  the  action  of  ethyl 
iodide  on  morphine  in  the  presence  of  an  alkali.  It  is  purified  by 
crystallization  from  hot  alcohol,  dissolved  in  hot  water  neutralized 
by  hydrochloric  acid,  whereupon  the  hydrochloride  is  obtained  bv 
crystallization.  It  is  usually  known  as  ''dionin,''  under  which 
name  it  is  manufactured  by  E.  Merck,  Darmstadt,  Germany.  (Merck 
&  Co.,  New  York.) 

Uses. — Dionin  is  used  internaUjr  as  a  substitute  for  morphine  to 
relieve  pain  or  cough.  Its  action  is  intermediate  between  morphine 
and  codeine,  and  for  internal  use  it  is  now  considered  t(5  possess  no 
advantage  over  codeine.  Its  principal  present-day  use  is  in  certain 
diseases  of  the  eye.     It  is  slightly  less  habit-forming  than  morphine. 

Apomorphine,— This  artificial  alkaloid  is  also  employed  as  the 
hydrochlorid,  which  is  official. 

"  Apomorphine  is  prepared  from  morphine  by  the  abstraction  of  1 
molecule  of  water.  Morphine  is  heated  in  a  closed  tube  with  hydro- 
chloric acid,  after  which  the  contents  of  the  tube  are  diluted  wdth 
air-free  distilled  water,  supersaturated  with  sodium  bicarbonate, 
filtered,  and  the  apomorphine  extracted  with  chloroform  or  ether. 
The  hydrochlorid  is  obtained  by  treatment  with  hydrochloric  acid. 
Apomorphine  may  also  be  prepared  from  morphine  hydrochloride 
by  heating  wath  zinc  chloride,  or  by  heating  codeine  with  hydro- 
chloric acid. 

Apomorphine  hydrochlorid  differs  markedly  in  physiological  action 
from  morpnine.  Small  doses  are  hypnotic,  but  its  chief  use  is  as  an 
emetic,  for  which  purpose  it  is  one  of  the  most  frequently  used  drugs. 
Its  main  advantage  over  ipecac,  tartar  emetic,  and  other  drugs  of 
this  class  lies  in  that  it  acts  on  the  "vomiting  center '^  of  the  medulla 
oblongata  independently  of  a  local  action  on  the  stomach.  It  is 
frequently  used  in  cases  of  poisoning.  Apomorphine  hvdrochloride 
may  be  given  orally  or  hypodermically.  It  is  commonly  used  as  a 
nauseant  in  institutions  for  the  cure  of  the  liquor  habit. 
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'  CODEINE. 


Codeine  occurs  in  Turkish  opium  to  the  amount  of  0.3  to  0.4  per 
cent,  and  sometimes  reaches  3  per  cent  in  Persian  opium.  It  is  manu- 
factured to  a  considerable  extent  in  Germany.  Chemically  it  is 
methyl  ether  of  morphine. 

Codeine  may  be  prepared  from  opium  as  a  by-product  of  the 
Gregory-Anderson  method.  The  ammoniacal  filtrate  remaining  after 
the  removal  of  morphine  is  concentrated;  the  codeine  hydrochlorid 
is  dissolved  in  hot  water,  and  potassium  hydroxid  is  added,  where- 
upon a  portion  of  the  codeine  crystallizes  on  cooling,  and  more  is 
obtained  as  an  oily  liquor  which  slowly  solidifies.  The  alkaloid  is 
further  purified  by  washing  in  water,  decolorizing,  and  crystallizing 
from  water. 

Codeine  may  also  be  derived  from  morphine  by  treatment  of  the 
latter  with  potassium  hydroxid,  methyl  alcohol,  and  nitroso-methyl- 
urethane;  by  action  of  methyl  iodide  or  methyl  chloride  or  of  sodium 
methylsulphate  upon  an  alkaline  solution  of  morphine. 

Uses.— Codeine  and  its  phosphate  and  sulphate  are  official.  The 
salts  are  more  soluble  than  the  alkaloid,  ana  their  therapeutic  uses 
are  the  same.     In  its  physiological  action  codeine  resembles  mor- 

fhine,  but  is  less  constipating  and  possesses  less  narcotizing  power, 
t  is  used  widely  in  place  of  morphine  as  a  sedative;  it  is  considered 
slightly  less  habit-forming,  and  therefore  better  suited  to  repeated 
administration . 

It  is  lai^ely  used  in  cough  mixtures  and  is  a  common  ingredient  of 
proprietaries.  It  is  a  frequent  but  uncertain  agent  in  diabetes.  The 
Harrison  narcotic  law  restricts  the  sale  of  preparations  of  codeine 
containing  over  1  grain  of  codeine  per  ounce. 

Eucodin,  methyl-codeine  bromide,  is  a  German  preparation  which 
has  recently  attracted  some  attention  as  a  substitute  for  codeine;  it 
is  claimed  to  be  much  less  toxic. 

Apocodeine  and  its  hydrochloride  possess  properties  similar  to 
apomorphine. 

THEBAINE. 

Thebaine  occurs  in  opium  to  the  amount  of  0.4  per  cent.  It  is  a 
marked  convulsive  poison,  responsible  for  some  of  the  disadvantages 
of  the  crude  drug  and  is  not  used  therapeutically. 

THE   NARCOTINE — ^PAPAVERINE   GROUP. 

Narcotine  is,  as  regards  amount,  the  second  alkaloid  of  opium, 
being  normally  present  to  about  5  per  cent.  It  resembles  codeine 
somewhat,  but  is  weaker.  The  name  is  a  misnomer;  it  has  little  or 
no  narcotic  power.  The  hydrochloride  is  used  as  an  antiperiodic,  but 
is  of  little  importance.  Cotarnine  and  stypticin  are  derivatives  used 
as  haemostatics. 

Papaverine  ranks  third  as  regards  amount,  reaching  0.8  per  cent 
in  average  opium.  It  has  not  been  widely  used  in  medicine,  but  has 
recently  attracted  some  attention  in  hypertonic  conditions.  It 
relaxes  smooth  muscle  in  general,  although  different  organs  are 
affected  in  differing  degree.     The  alkaloid,  hydrochloride,  and  sul- 
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phate  are  listed  in  New  and  Non-Official  Remedies,  1917.  They  are 
manufactured  by  E.  Merck,  Darmstadt,  Germany  (Merck  &  Co^  New 
York),  and  F.  HoflFman-La  Roche  C!o.,  Basel,  Switzerland  (Hoffman- 
La  Roche  Chemical  Works,  New  York). 

LIQUID   PREPARATIONS  OP  OPIUM. 

Aqueous  extract  of  opium. — The  United  States  Pharmacopoeia  recog- 
nizes no  aqueous  extract  of  opium.  The  British  Pharmacopoeia 
recognizes  no  ajjueous  extract  of  opium.  The  British  Pharmacopoeia 
recognizes  a  ''liquid  extract  of  opium,"  which  is  an  extract  of  opium 
which  contains  18  per  cent  alcohol  and  0.75  per  cent  morphine.  The 
alcohol  is  added  chiefly  as  a  preservative.  While  the  active  prin- 
ciples of  opium  may  be  extracted  by  water,  either  desiccation,  as  in 
case  of  the  official  extract  of  opium,  or  the  addition  of  a  certain  pro- 
portion of  alcohol  is  essential  to  preservation.  A  strictly ''  aqueous" 
extract,  therefore,  would  hardly  enter  commerce.  By  T.  D.  34598, 
''aqueous  extract  of  opium'*  was  held  to  be  smoking  opium,  the  im- 
portation of  which  is  forbidden  by  act  of  Congress. 

Tinctures  of  opium. — ^The  tincture  of  opium  of  the  United  States 
Pharmacopoeia,  commonly  known  as  laudunum,  is  an  alcoholic  solu- 
tion containing  1  per  cent  of  morphine.  The  deodorized  tincture  of 
opium,  U.  S.  P.,  is  a  similar  preparation  from  which,  in  the  process  of 
making,  the  odorous  and  nauseant  principles  have  been  removed. 
Tinctures  of  opium  of  1  per  cent  morphine  strength  are  official  in  most 
pharmacopoeias.  They  are  used  as  additions  to  anodyne  liniments, 
poultices,  etc.,  and  also  for  internal  administration. 

Camphorated  tincture  of  opium,  U.  S.  P.,  commonly  known  as 
paregoric,  contains  0.05  per  cent  of  morphine,  as  well  as  benzoic  acid, 
camphor,  oil  of  anise,  and  glycerin,  oimilar  preparations  are  com- 
mon to  other  pharmacopoeias.  They  possess  anodyne  and  carmi- 
native properties  and  are  largely  employed  to  relieve  abdominal  pain, 
to  allay  cough,  and  as  a  sedative  for  imants. 

Under  "liquid  preparations  of  opium  not  specially  provided  for" 
would  presumably  be  included  proprietary  medicines  containing 
opium  and  its  derivatives. 

WAR  DISTURBANCES. 

The  derivatives  of  opium,  especially  morphine,  have  followed  the 
sensational  course  of  opium.  Several  manufacturers  were  forced  to 
abandon  production  on  account  of  the  opium  shortage.  Army  and 
export  demands  were  heavy;  Russia  and  Japan  were  two  of  the 
largest  consumers  of  export  material,  and  heavy  exports  to  England, 
France,  and  Italy  have  also  been  noted.  The  elimination  of  the  large 
prewar  German  supply  also  had  its  effect,  especially  as  regarded  some 
of  the  rarer  derivatives.  Morphine,  at  $4.70  per  ounce  when  the 
war  opjened,  rose  to  $12.80  in  1917.  Codeine  was  less  affected  by  war 
conditions,  and  during  1917  large  shipments  were  received  from 
England. 

Derivatives  of  opium  imported  contrary  to  law  and  seized  by 
customs  officials  were  sequestered  for  the  use  of  the  Government. 
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Opium  and  manufactures  off  wjueaus,  extracts  of,  Jor  medicinal  uses,  and  tincture  of,  as 
laudanum,  and  other  liguid  preparations  oj,  n.  s.  p.  j. — Imports  Jor  cons^imption  — 
Rei>emie. 


Fiscal  years: 

1908 

1909 

1910 

1911 

1913 

19141 

1914* 

1915 

1916 

1917 

1919 

Calendar  irears: 

1919 

1920» 


Rate  of  duty. 


40  per  cent. 

do 

.....do 

.....do 

do 

do 

60  per  cent . 

.....do 

.....do 

do 

.....do 


Quantity. 


Value. 


1600 

407 

342 

3,693 

671 

1,168 

4,111 

6,565 

6 

222 

70 


10 
46 


Duty 
collected. 


1240 

162 

136 

1,477 

268 

467 

2,466 

3,339 

3 

133 

42 

70 
28 


Value  per 

unit  of 
quantity. 


$42 
15 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


40 
40 
40 
40 
40 
40 
60 
60 
60 
60 
60 

60 
60 


1  Act  of  1909,  July  1  to  Oct.  3, 1913.  >  Act  of  1913,  Oct.  4. 1913,  to  June  30, 1914. 

*  Six  months  ending  June  30, 1930. 

Opium  and  manvjantures  oj,  m^pMa,  or  morphine,  sulphate  oj — Imports  Jor  norufuitrp 

tixm — Revenxte. 


Fiscal  yeazs: 

1908 

1909 

19101 

1910« 

1911 

1912 

1913 

1914* 

1914* 

1916 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

1920» 


Rate  of  duty. 


%l  per  ounce 

.....do 

do 

11.50  per  ounce. 

.....doT. 

.....do 

.....do 

do 

13  per  ounce.... 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Ounces. 

753 

152 

32 

13,050 

20,345 

13,825 

24,797 

4,235 

1,570 

1,383 

2,685 

5,584 

25,215 

25,370 

30,385 

15,760 

3,250 


Value. 


S2,713 

392 

66 

60,071 

95,067 

78,891 

141,221 

9,822 

4,398 

3,300 

8,906 

22,675 

202,263 

158,307 

226,349 

86,451 

9,458 


Duty 
collected. 


1753 

152 

32 

19,575 

30,517 

20,737 

37,195 

6,352 

4,710 

4,149 

8,055 

16,752 

75,645 

76,110 

91,155 

47,280 

9,750 


Value  per 

unit  of 
quantity. 


13.60 
2.57 
106 
4.60 
4.67 
5.71 
6.70 
2.32 
2.80 
2.38 
3.31 
4.06 
8.02 
6.24 

7.44 
6.47 
2.91 


Actual  and 

computed 

ad  valorem 

rate. 


Pereem, 
27.75 
38.88 
48.48 
32.59 
32.10 
26.29 
26.34 
64.68 
107.10 
125.73 
90.44 
73.88 
37.40 
48.08 

40.27 

54.69 

103.08 


»  Act  Of  1897,  July  1  to  Aug.  5, 1909. 
s  Act  of  1909,  July  1  to  Oct.  3, 1913. 


*  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 
4  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 
s  Six  montbs. 


t^se 


i'^* 
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Opiwn  ani  manufactures  of,  all  other  alkaloids  of  opiunif  and  salts  and  esters  ihereof- 

Imporisfor  consumption — Revenue. 


Rate  of  duty. 


Fiscal  year- 
1908.... 
1909.... 
19091... 


1910S 

19103 

1911 

1912 

1913 

1914* 

1914  5 

1915 

1916 

1917 

1918 

1919 

Calendar  year- 

1918 

1919* 

1920* 


$1  per  ounce , 

do 

II  per  ounce  less 

20Dercent 

II  per  ounce 

ll.oO  per  ounce 

do 

do 

do 

do 

13  per  ounce 

do 


.do. 
.do. 
.do. 
■  do. 

do. 
do. 
do. 


Quantity. 


Ounces. 
2,050 
3,779 

3 

1,100 

21,870 

480 

d34 

9,672 

7,086 

4,507 

8,626 

2,360 

34, 179 

20,479 

56,895 

59,270 

31,909 

6, 184 


Value. 


16,623 
10,106 

7 

2,358 

63,406 

2,545 

1,742 

28,587 

39,371 

25,157 

49,584 

9,981 

165,028 

126,882 

318,361 

341,771 

189, 176 

28,139 


Duty      '  Value  per 
collect'^^.     qu^tify. 


12,050 
3,779 

2 

1,100 

32,805 

720 

951 

14,508 

10,629 

13,521 

25,878 

7,080 

102,537 

61,437 

170,685 

177,810 
95, 727 

18,552 


13.23 
2.67 

2.33 
2.33 
2.90 
5.30 
2.75 
2.96 
5.56 
5.58 
5.74 
4.22 
4.82 
6,19 
5.60 

5.76 
6.25 
4.55 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
30.95 
37.39 

34.29 
43.00 
51.76 
28.31 
-  54.60 
50.75 
27.00 
53.75 
52.19 
70.9:1 
62.13 
48.42 
53.61 

52.  a3 
50.52 
65.92 


»  From  Cuba  (reciprocity  treaty,  Dec.  27, 1903). 

«  Act  of  1897,  July  1  to  .Vug.  5,  1909. 

3  Act  of  1903,  Aug.  6, 1909,  to  June  30, 1910. 

<  Act  of  1909,  July  1 1^  Oct.  3, 1913. 

6  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

<  Six  months. 

Codeine^  phosphate — Prices  per  ounce,  wholesale,  New  York, 

[From  oil.  Paint,  and  Drug  Reporter.] 


Jan.  3, 1916  i 16.35-16. 55 

Apr.  3,  1916 6.35 

July,  1918 6.35 

^  »ctobcr,  1916 6. 35 

January,  1917 7. 40-  7. 60 

April,  1917 10  30 

July,  1917 10.30 

October,  1917 9.40 

Dec.  31,  1917 8.30-  8.50 

Tan.  5, 1918 8. 30-  8. 50 

Apr.  1,  1918 7.50-  7.60 


July  1,  1918 16.80-18.90 

Oct.  7,  1018 7.60-  7.75 

Jan.  6,  1919 8.35-8.60 

Apr.  7,  1919 8. 35-  8. 50 

July  7,  1919 8.35-8.50 

Oct.  6,  1919 7. 90-  7. 95 

January,  1920 8. 46-  8. 55 

.Vprtl,  (920 8. 45-  8. 55 

July,  1920 8.45-  8.55 

October,  1920 8. 45-  8. 55 


I  Not  quoted  prior  to  1916. 

Codeine,  sulphate — Prices  per  ounce,  wholesale.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January, 19171 17.90-18.10 

April,  1917 11.00 

July,  1917 11. 00 

October,  1917 10. 00 

Dec.  31, 1917 8. 85-  9.  a5 

Tan.  5, 1918 8.85-  9.05 

Apr.  1,1918 8.0O-  8.10 

Tnlv  1, 1918 7. 30-  7. 40 

Oct.  7, 1918 8. 10-  8. 25 


Jan.  6, 1919 18. 90-19. 95 

Apr.  7,1919 8.90-  9.95 

July  7, 1919 8.90-9.95 

Oct.  6,  1919 a40-8.45 

January,  1920 9. 00-  9. 10 

April,  1920 9.  OO-  9. 10 

July,  1920 9.00-  9.10 

October,  1920 9. 00-  9. 10 


1  Not  quoted  prior  to  1917. 
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Codeine,  (dhdoid^Pnces  per  ounce,  wholesale,  New  York, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1, 1912 S6.2&-S6.40 

Apr.  1,1912 6.95-  6.10 

July  1,1912 5.65-5.80 

Sept. 30,  1912 5.35-  5.50 

Dec.  30,  1912 5.65-  5.80 

Mar.  29, 1913 5. 25-  5. 40 

JoneSO,  1913 5.25-  5.40 

Sept.  29, 1913 6.25-  5.40 

Dec.  29, 1913 5.75-  5.90 

Mar.30, 1914 5.75-6.90 

June 29, 1914 5.75-  5.90 

August,  1914 5. 75-  5. 90 

Oct.1,1914 7.00-  7.15 

Jan.  1, 1915 6. 45-  6. 50 

Apr.  1,1915 6.45-  6.50 

July  1,1915 6.45-  6.50 

Oct.1,1915 6.45-  6.50 

January,  1916 6.55-  8.60 

April,  1916 6.55 


July,  1916 $8.50 

October,  1916 8.50 

January,  1917 t9. 85-10. 05 

.  April, 1917 14.75 

:  July,  1917 14.75 

I  Octob9r,1917 12.50 

;   Dec.31, 1917 11.05-11.25 

I  Jan. 5, 1918 11.05-11.25 

Apr.  1,1918 10.00-10.10 

July  1,1918 9.15-  9.25 

Oct.  7, 1918 10.15-10.30 

Jan.  6,  1919 11. 15-11. 30 

Apr.  7, 1919 11.15-11.30 

July  7, 1919 11.15-11.30 

Oct.  6, 1919 10.55-10.60 

January,  1920 11.30-11.40 

April.  1920 11.30-11.40 

July,  1920 11.30-11.40 

October,  1920 11.30-11.40 


Codeine,  acetate — Prices  per  ounce,  wholesale,  New  York,  spot, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


October,  19171 $11.30 

Dec.31,  191T $9.25-  10.15 

Jan. 5, 1918 9.25-  10.15 

Apr.  1,  1918 9.00-    9.10 

July  1,1918 8.20-    8.30 

Oct.  7,  1918 8.65-    8.75 

Jan.  6, 1919 10.00-  10.15 


Apr.  7, 1919 $10.00-$10.15 

July  7, 1919 10.00-  10.15 

Oct.  6, 1919 9.45-    9.50 

January,  1920 10.15-  10.25 

April,lft20 10.15-  10.25 

July,  1920 10.15-  10.25 

October,  1920 10.15-  10.25 


Not  quoted  prior  to  October,  1917. 


Codeine,  muriate — Prices  per  ounce,  wholesale,  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


July,  1916  1 $7.50 

October,  1916 7.60 

January,  1917 $8.85-    9.05 

April,  1917 12.40 

July,  1917 12.40 

Dec.31,  1917 9.95 

Jan.5, 1918 9.95 

Apr.  1,1918 9.00-    9.10 

July  1,1918 8.20-    8.30 


Oct.  7, 1918 $9.10-  $9.25 

Jan.  6, 1919 10.00-  10.15 

Apr.  7,  1919 lO.OO-  10.15 

July  7, 1919 10.00-  10.15 

Oct.  6,  1919 9.45-    9.50 

January,  1920. 10.15-  10.26 

April,  1920 10.15-  10.25 

July,  1920 10.15-  10.25 

October,  1920 10.15-  10.25 


1  Not  quoted  prior  to  1916. 

Codeine,  nitrate — Prices  per  ounce,  wholesale,  New  York,  spot 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Dec.31, 19171 $9.95-$10.15 

Jan.5,  1918 9.95-  10.15 

Apr.  5,  1918 9.00-    9.10 

July  1,1918 8.20-    8.30 

Oct.  6,  1918 9.10-    9.25 

Jan.  6, 1919 10.00-  10.15 

Apr.  7, 1919 10.00-  10.15 


July  7, 1919 $10.00-$10.15 

Oct.  7,  1919 9.45-    9.&0 

January,  1920 10.15-  10  2.5 

April,  1920 10  15-  10.25 

July,  1920 10.15-  10.25 

October,  1920 10.15-  10.25 


1  Not  quoted  prior  to  December,  1917. 

Morphine,  ethyl  hydrochloride — Prices  per  ounce,  wholesale.  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1915» $7.15-$7.35 

Apr.  1,1915 7.15-  7.35 

July  1, 1915 7. 15-  6. 35 

Oct.  1, 1915 7. 15-  7. 35 

January,  1916 7. 15-  7. 35 

April,  1916 7. 15-  7. 35 

July,1916 7.65-  7.75 

October,  1916 7. 65-  7. 75 

January,  1917 8. 85-  9. 10 

April,  1917 15. 00 

July,  1917 15. 00 

October,  1917 17. 10 

Dec.  31, 1917 18. 05 


Jan.  5, 1918. 
Apr.  1, 1918. 
July  1, 1918. 
Cct.7,  1918. 
Jan.  6, 1919. 


$18.05 

18.05 

18.05 

18.00 

18.00 

A  pr .  7',  1919 $16. 05-16. 25 

July  7,  1919 16.05-16.25 

Oct.  6,  1919 13. 45-13. 60 

January,  1920 13. 45-13. 60 

April,  1920 13.45-13.60 

Julv,  1920 12. 45-12. 60 

October,  1920 12. 45-12. 60 


'  Not  quoted  prior  to  1915. 
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,   diacetyl   alkaloid   (heroin) — Price$   per  ounce  vAokiale,    Neta    York,   tpot, 
id  Dnig  BeporterJ 


April,  19171.... 

Jifly.lBIT. 

OctolMMBlT... 

lan.'s,  ins."!! 

)iilv'l,'l918,'!!!; 

oSi.i,im 


OII,Patnt,«nd 

»I4«I 

1. 

■|Mot  quMed  prior  to  April,  1917. 


IProm  Oil,  Paint, 

Dao.ie,  mji ^ »5.Stt-»6.BS 

Mar.  30, 1914 8,60-6.98 

June  29, 1914 6.60-5.95 

August,  1014 6.60-  6.98 

Oct.  1,1914 6.V0-9.0B 


jBnuary,  1016 
Apr.1,1916... 

July  1,1016... 


July,  IBIB... 
October,  19K 
Jumary,  1011 
April,  1917. . 


April,  IB17 
July, 1S17. . 
October,  19 


,  S.05-6.30 
,  6.95-  6.30 
.    5.95- 


»; 

14.76 

15.90 

16.90 

1&90 

16.90 

15.70 

15.70 

113.95-  14.20 

13. 9&-  14. 20 

11.80-  11.86 

11.80-  ll.ttt 

11.80-11,86 

laso-  laoo 

10.80-  10.90 


1  Not  quoted  prior  to  Decembor,  1013. 

;,  alkaliyid,  hulh — Prim  per  ounce,  wholeiale.  New  York,  tpot. 

[From  Oil,  Paint,  anil  Drug  Reporter.! 
18.05  I  Doc.31,1917 


r7.00-7.30      ApM, 


9.80  I  Oot.7,1918... 


I  Kot  quoted  prior  to  July,  1916. 


JtSy.Aia 

Sept.  30, 1012.. 
Dec.  30, 1912... 

Jime3(Cl913'.!'. 


January,  1916. . . 

Apr.1,1915 

July  1,1915..... 


4.J0- 

;is 

ind  Drug  Reporter.] 

July,191fl 

r-ctober,  1916 

January,1917 

April, 1917 

Jlily.1017 

Doc.  3i,'i9i7.!!;;;!!^ 

Jan.  5, 1918 

Apr. 1,1918 

July  1,1918, 

Jan!  S,' 1919;";^;!'." 

JiSy'7,'l919.'.':i:!l!!! 
January,  IWO'.;!'.;;'.! 
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Opium  J  denvatives  and  prepationa  of—rates  of  duty. 

'Actof- 

Par. 

Tariff  classification  or  description. 

Rate  of  duty, 
specific  ana 
ad  valorem. 

1883 

122 

123 
35 
47 

25 
35 

43 

41 
47 

Opium,  aqueous  extract  of,  for  medicinal  uses,  and  tincture  of,  as 
laudanum,  and  all  other  liquid  preparations  of  opium,  not  specially 
enumerated  or  provided  for  in  this  act. 

Morohia.  or  m<MT>iiine.  and  all  salts  thereof 

40  per  cent  ad  va- 
lorem. 

SI  per  ounce. 
50  cents  per  ounce. 
40  per  cent  ad  va- 
lorem. 

50  cents  per  ounce. 
20  per  cent  ad  va- 
lorem. 

51  per  ounce. 

40  per  cent  ad  va- 
lorem. 

S1.50  per  ounce. 

40  per  cent  ad  va- 
lorem. 

S3  per  ounce. 

60  per  cent  ad  va- 
lorem. 

1890 

ao 

1894 

Opium,  aqueous  extract  of,  for  medicinal  uses,  and  tincture  of,  as 
laudanum,  and  all  other  liquid  preparations  of  opium,  not  specially 
provided  for  in  tlUs  act. 

MoTDhia.  or  morphine,  and  all  salts  thereof 

1897 
1909 
1913 

Opium,  aqueous  extract  of,  for  medicinal  uses,  and  tincture  of,  as 
laudanum,  and  all  other  liquid  preparations  of  opium,  not  specially 
provided  for  in  this  act. 

*  *   *   morphia  or  morphine,  sulphate  of,  and  all  alkaloids  or  salts 
of  opium. 

*  *   *   aqueous  extract  of  opium,  for  medicinal  uses,  and  tincture 
of,  as  laudanum,  and  other  liquid  preparations  of  opium,  not 
mdally  provided  for  in  this  act. 

*  *   *   morphia  or  morphine,  sulphate  of,  and  all  alkaloids  of  opium, 
and  salts  and  esters  thereof. 

*  *   *   aqueous  extract  of  opium,  for  medicinal  uses,  and  tincture  of, 
as  laudanum,  and  other  liquid  preparations  of  opinion,  not  specially 
provided  for  in  this  section. 

*  *   *   morphia  or  morphine,  sulphate  of,  and  all  alkaloids  of  opium, 
and  salts  and  esters  thereof. 

*  *    *    aqueous  extract  of  opium,  for  medicinal  uses,  and  tincture 
of.  as  laudanum,  and  other  liqiiia  preparatious  of  opium,  not  spec- 
ially ivovided  for  in  this  sectioD. 

For  the  decisions,  see  Opium,  supra. 


I 

.     ( 


COCAINE. 

(Par.  47.    Act  of  1913, 12  per  ounce.) 


Summary, 
descbiption. 


Cocaine  is  an  alkaloid  derived  from  coca  leaves.  It  is  used  chiefly 
as  a  local  anesthetic  in  minor  surgical  operations,  and  is  the  most 
important  medicinal  of  this  class.  It  has  other  less  important  legiti- 
mate medicinal  uses.  Large  (quantities  are  used  as  an  exhilarant  by 
drug  addicts,  an  illegal  and  vicious  use  which  should  be  discouraged 
whenever  possible.  The  hydrochloride  is  the  principal  salt  of  cocaine, 
and  constitutes  the  major  portion  of  the  ''cocaine    of  commerce. 

Ecgonine  and  its  derivatives  are  alkaloidal  substances  occurring 
with  cocaine  in  coca  leaves;  from  them  cocaine  may  be  derived  by 
chemical  processes.    They  have  no  recognized  medicinal  use. 

DOMESTIC  PRODUCTION. 

Cocaine  used  in  the  United  States  is  practically  all  of  domestic 
manufacture.  Statistics  are  lacking,  but  estimates  of  manufacturers, 
Ij  and  the  normal  quantity  of  cocaine  obtainable  from  coca  leaves, 

indicate  an  annual  production  of  100,000  or  more  ounces.  Owing 
to  the  habit-foiming  properties  of  cocaine,  a  host  of  synthetic  local 
anesthetics  have  been  developed,  the  chief  of  which  are  discussed 
briefly  under  "General  information.''  These  were  formerly  chiefly 
' .  imported,  but  under  war  conditions  a  number  of  German  patents  have 

been  licensed  to  American  manufacturers.  While  these  products 
have  attained  a  considerable  vogue,  apparently  they  have  not  de- 
creased the  demand  for  cocaine. 

The  manufacture  of  cocaine,  like  that  of  most  alkaloids,  is  a  spe- 
cialized industry,  and  is  chiefly  carried  on  by  a  few  firms.  The 
limitations  imposed  by  the  food  and  drugs  act,  the  Harrison  nar- 
cotic law,  and  various  State  enactments  have  further  tended  to 
centralize  the  industry. 

FOREIGN  PRODUCTION. 

Cocaine  is  produced  commercially  in  Germany,  England,  and  other 
European  countries.  Large  amounts  of  crude  cocaine  are  produced 
in  Peru  and  exported  chiefly  to  Europe  for  purification.  Statistics  of 
foreign  production  have  not  been  available.  English  export  statis- 
tics for  the  years  1911-1916  show  a  minimum  of  5,466  ounces,  val- 
ued $11,553,  in  1912,  and  a  maximum  of  34,653  ounces,  valued  at 
$91,037,  in  1916.  Prior  to  the  war,  Germany  took  nearly  all  this 
product;  since  1914,  France  has  been  England's  chief  customer.  Ex- 
ports to  the  United  States  are  not  reported  separately. 
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DIPOBTS. 

Statistics  of  American  imports  by  countries  are  not  available,  but 
the  small  amounts  importea  under  the  tariff  of  1913  probably  came 
chiefly  from  England,  and  prior  to  1913  from  England  and  Germany. 
For  tiie  year  1909  (during  which  cocaine  was  dutiable  at  25  per  cent) 
imports  totaled  32,972  ounces,  vsdued  at  $48,343. 

On  August  6,  1909,  the  25  per  cent  duty  was  replaced  by  a  specific 
levy  of  $1.50  per  ounce  which,  for  that  year,  represented  an  ad 
valorem  rate  of  88.11  per  cent.  From  July  1  to  August  6,  1909, 
29,632  ounces,  valued  at  $38,163  were  imported;  for  the  remainder  of 
the  fiscal  year,  24,928  oimces,  valued  at  $42,438,  is  reported.  For 
the  years  1911-1914  (the  latter  year  to  October  3  only)  an  average 
annual  amount  of  3,239  ounces  and  an  average  annual  value  of 
$5,174  is  reported.  From  the  imposition  of  the  specific  $2  rate 
througli  1915,  only  insignificant  amounts  of  cocaine  entered  the 
customs.  Imports  of  1916  and  1917,  reflecting  war  conditions,  rose 
to  4,275  ounces  and  19,388  ounces,  respectively. 

While  definite  data  are  lacking,  it  is  believed  that  American  co- 
caine imports  consist  largly  of  rare  salts  which  are  not  manufactured 
in  this  country. 

KEVENUES. 

The  revenues  yielded  by  cocaine  have  never  been  large.  For  the 
period  1909-1917  they  reached  a  maximum  of  846,933  in  1909; 
since  then  they  have  reached  $10,000  only  in  1917,  when  they 
amounted  to  $38,776. 

PRICES. 

Import  values  of  cocaine  preparations  have  varied  from  $1.25 
per  ounce  in  1914,  to  $2.36  m  1915.  For  the  last  reported  vear 
(1917)  $1.99  is  given. 

The  American  wholesale  market  regularly  quotes  cocaine  hydro- 
chloride only.  From  a  prewar  value  of  $2.60  to  $3.10  per  ounce  in 
1914,  it  has  risen  steadily  to  $11  to  $11.50  in  December,  1918. 

Cocaine,  a  comparatively  recent  introduction  to  trade,  was  first 
specifically  mentioned  in  the  act  of  1909.  Prior  to  this  date  (under 
tne  acts  of  1883-1897)  the  proper  classification  of  cocaine  and  its 
various  compounds  was  the  cause  of  considerable  litigation,  and 
these  drug  products  were  variouslv  held  to  be  medicinal  compounds, 
in  the  preparation  of  which  alcohol  had  been  used;  alkaloids;  and 
chemical  compounds  and  salts.  I'pon  the  adoption  of  the  act  of 
1909,  the  moral  dangers  attending  the  promiscuous  use  of  cocaine 
were  recognized,  and  this  drug,  like  opium  preparations,  was  placed 
on  a  supposedly  prohibitive  basis  at  $l./0  per  ounce,  which  corre- 
sponded during  the  life  of  the  act  to  ad  valorem  rates  ranging  from 
71.04  to  120.34.  The  act  of  1913,  imposing  the  $2  rate,  raised  the 
ad  valorem  to  161.32,  but  by  1917  it  had  dropped  to  100.39,  and 
imports  had  increased  almost  fivefold  over  the  precedine  vear. 

TARIFF  QUESTIONS  INVOLVED. 

The  high  duties  imposed  by  the  two  last  tariff  acts  have  been  due 
to  the  movement  to  suppress  cocainism.  The  resulting  protection 
to  American  manufacture  has  been  secondary  to  the  intent  to  keep 
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this  easily  abused  drug  out  of  illegitimate  channels.  The  intent  of 
Confess,  as  evinced  in  tariff  laws  and  other  legislation,  has  been  to 
localize  the  manufacture  of  cocaine  in  the  handis  of  a  few  repsonsible 
parties,  and  to  restrict  its  distribution  from  these  known  sources  by 
appropriate  legislation,  which  latter  of  course  is  beyond  the  purview 
of  tariff  law. 

General  Information. 

Cocaine  is  an  alkaloid  (CyHj^04N)  obtained  from  Erythroxylon  coca 
Lamarck  and  its  varieties  (family  Erythroxylaceae). 

The  term  ^'cocaine"  in  common  language  includes  both  the  alka- 
loid and  its  salts. 

Sources  of  supply. — Coca  leaves,  from  which  cocaine  is  extracted, 
come  chiefly  from  Peru  and  Java.  The  cocaine  used  in  the  United 
States  is  practicaUv  all  of  domestic  manufacture.  Cocaine  is  also 
manufactured  in  England  and  Germany,  and  a  crude  cocaine  ex- 
tracted in  Peru  is  largely  exported  to  other  countries  for  purification. 
Henry  citing  the  Chemist  and  Druggist,  1912,  page  51,  gives  the 
annual  export  of  crude  cocaine  from  Peru  as  6,000  kilograms 
(13,200  pounds).  Statistics  of  domestic  production  have  not  been 
collected,  but  an  approximate  estimate  may  be  derived  from 
importations  of  coca  leaves,  which  are  used  almost  wholly  for 
extraction  of  the  alkaloid.  The  standard  of  ether  soluble  alkaloid 
content  of  coca  leaves  was  fixed  by  the  United  States  Pharmacopoeia, 
VIII,  at  0.5  per  cent;  while  this  includes  other  alkaloids  than  cocaine, 
these  may  by  appropriate  treatment  be  transformed  into  cocaine, 
and  for  practical  purposes  may  be  reckoned  as  such.  Reckoning  the 
cocaine  content  at  0.5  per  cent,  the  coca  leaves  imported  in  the  years. 
1913-1917  would  be  sujfficient  for  the  manufacture  of  about  72,300 
ounces  annually.  The  actual  amount  is  probably  somewhat  in  ex- 
cess of  this,  as  the  alkaloid  content  of  the  leaves  is  not  infrequently 
considerably  above  the  amoimt  above  stated,  and  modern  processes 
of  extraction  have  reached  a  high  degree  of  efficiency. 

History  of  cocaine. — Cocaine  was  discovered  in  1855,  but  attracted 
little  attention  in  pharmacology  or  therapeutics  imtil  about  1880. 
The  introduction  oi  cocaine  as  a  practical  local  anesthetic  is  mainly 
due  to  KoUer  (1884).  For  many  years  its  use  was  practically  lim- 
ited to  local  operations  in  the  nose  or  throat  and  to  ophthalmic 
surgery.  Withm  the  last  few  years,  however,  its  use  has  been  widely 
extended;  numerous  major  surgical  operations  have  been  performed 
xmder  it,  and  local  anesthesia  by  means  of  cocaine  is  now  a  rival  of 
general  anesthesia  under  ether  and  chloroform.  Its  toxic  action  and 
habit-forming  tendencies  have  limited  its  use,  however;  the  latter 
character,  especially  in  cases  where  repeated  administration  is  neces- 
sary, a  considerable  period  of  time.  It  has  in  part  been  replaced  by 
a  number  of  substitutes  which  will  be  referred  to  again.  The  abuse 
of  cocaine  has  become  so  widespread  in  recent  years  as  to  lead  to  the 
limitation  of  its  sale  by  the  food  and  drugs  act,  the  Harrison  nar- 
cotic law,  and  various  State  enactments.  To  this  abuse  also  may  be 
traced  the  high  duties  placed  by  recent  tariffs  on  coca  leaves  and 
cocaine. 

Cocaine  also  has  gained  considerable  notoriety  as  an  ingredient  of 
so-called  ''drug  cures''  and  ''opium-habit  cures,"  owin^^  largely  to 
the  attention  called  to  this  abuse  in  China.     The  international  opium 
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convention  signed  at  The  Ha^ue  in  1912  binds  the  contracting  powers 
to  *  'use  their  best  endeavors '"to  adopt  measures  to  restrict  the  manu- 
facture and  sale  of  cocaine  and  its  salts. 

Preparation.— Cocaine,  chemicallv,  is  methyl-benzoyl-ecgonine, 
ecgonine  being  a  substance  which  does  not  occur  free,  but  may  be 
obtained  by  hydrolysis  of  the  chief  coca  alkaloids. 

Numerous  processes  have  been  proposed  for  the  extraction  and 
preparation  oi  cocaine,  and  those  actually  in  use  probably  vary  some- 
what in  each  factory.  By  Squibb's  process  the  groimd  leaves  are 
exhausted  by  repercolation  with  6  per  cent  sulphuric  acid  and  the 
extract  agitated  with  pure  coal  oil  (kerosene)  and  an  excess  of  sodiiun 
carbonate.  The  alkaloid  is  taken  up  by  the  coal  oil,  whence  it  is 
recovered  by  acidulated  water  and  again  precipitated  by  sodium  car- 
bonate in  the  presence  of  ether.  Crystallme  cocaine  is  obtained  upon 
distillation  of  the  ether,  and  is  dissolved  in  acidulated  water,  decol- 
orized 'with  animal  charcoal,  again  precipitated  by  sodium  carbonate, 
and  dissolved  in  and  recrystallized  from  ether  or  hot  alcohol. 

By  Bignon's  process  the  powdered  leaves  are  extracted  with  a 
mixture  of  aqneous  sodiimi  carbonate  and  petroleima;  the  alkaloids 
are  taken  up  m  the  petroleum,  which  is  drawn  oflf  and  treated  with 
dilute  hydrochloric  acid.  Crude  cocaine  hydrochloride  is  obtained  as 
a  crystalline  precipitate,  and  a  second  amount  may  be  obtained  by 
evaporation.  Cocaine  is  purified  as  the  hydrochloride  by  liberating 
the  base  and  dissolving  this  in  alcoholic  hydrochloric  acid  and 
recrystallizing. 

In  both  processes  a  variable  amoimt  of  amorphous  alkaloids  are 
retained  in  the  mother  liquors;  these  are  in  the  main  or  whoUy 
ecgonine  derivatives,  and  are  treated  in  various  ways  for  conversion 
into   cocaine.     In  one  method  the  solutions  are  concentrated  and 
hydrolized  by  heating  with  hydrochloric  acid.     Certain  insoluble 
acids  produced  by  the  hydrolysis  are  precipitated  by  the  addition  of 
water,  and  ecgonine  hycfrochloride  is  obtained  by  evaporation  of  the 
filtrate  on  the  addition  of  alcohol  and  ether.     The  ecgonine  is  set  free 
and  digested  with  a  molecular  quantity  of  benzoic  anhydride,  after 
which  the  excess  of  benzoic  anhydride  and  benzoic  acid  is  removed 
by  ether,  leaving  benzoyl-ecgonine  and  a  small  quantity  of  unattacked 
ecgonine.     Ecgonine  is  removed  by  solution  in  water,  ana  the  benzoyl- 
ecgonine  boiled  with  methyl  iodide,  potassium  hydroxid,  and  mettyl 
alcohol,  whereupon  cocaine  is  formed,  and  may  be  purified  as  above 
described.     According  to  Merck,  ecgonine  may  be  converted  into 
cocaine  in  one  operation  by  heating  with  methyl  iodide  and  benzoic 
anhydride  under  pressure. 

Java  coca  leaves  are  now  much  used  for  the  preparation  of  cocaine. 
Cinnamyl  cocaine  is  the  chief  alkaloid  of  these  leaves,  and  the  total 
alkaloids  are  treated  by  processes  similar  to  those  just  described  for 
the  amorphous  alkaloids. 

Of  the  several  other  alkaloids  of  cocaine,  none  is  in  itself  of 
interest  save  tropacocaine,  which  will  be  noticed  again  under  cocaine 
substitutes. 

Uses  of  cocaine, — Cocaine  is  official  in  most  pharmacopoeias.     The 

hydrochloride  is  the  salt  most  commonly  used  and  is  also  official. 

Numerous  other  salts  and  combinations  have  had  more  or  less  vogue. 

Cocaine  is  used  as  a  local  anesthetic,  as  a  local  vasoconstrictor, 

to  dilate  the  pupils  of  the  eye,  as  a  respiratory  stimulant,  as  a  cir- 
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culatory  stimulant^  and  as  a  general  tonic.  It  is  chiefly  valued  as  a 
local  anesthetic  in  surgical  work.  In  this  connection  it  is  sprayed 
on  mucous  membranes  or  injected  subcutaneouslj.  As  the  oleate 
stearate,  cocaine  is  used  in  omtments  and  suppositories. 

As  a  vasoconstrictor  cocaine  is  used  in  both  acute  and  chornic 
affections  of  the  mucous  membranes,  especially  of  the  eye  and  nose. 
It  has  formed  a  frequent  ingredient  oi  catarrh  powders,  hay-fever 
remedies,  etc.,  of  the  proprietary  type.  Its  use  in  these  connec- 
tions has  been  somewhat  curtailed  by  legislation.  As  a  vasocon- 
strictor cocaine  has  been  largely  superseded  by  preparations  of  the 
suprarenal  glands. 

As  a  stimulant  to  the  respiratory  center  cocaine  is  considered  to 
rank  second  only  to  strychnine,  and  is  of  particular  value  in  treat- 
ment of  various  narcotic  poisonings.  Thus  it  has  been  used  in  treat- 
ment of  morphinism,  especially  in  proprietary  '*  cures,*'  but  its  routine 
administration  leads  to  a  worse  habit  than  the  first. 

As  a  general  circulatory  stimulant  it  is  rarely  used  save  as  a 
supplement  to  other  therapeutic  agents,  and  as  a  general  tonic  its 
use  is  usually  indefensible. 

Cocaine  has  been  a  most  dangerous  ingredient  of  proprietary 
remedies,  especially  of  '^asthma  remedies,*'  catarrh  ^' cures,'*  tobacco 
and  drug  habit  ^^ cures,"  etc.  It  has  also  been  used  as  an  ingre- 
dient in  certain  soft  drinks,  as  a  'facing"  for  liquor,  and  in  *' alcohol 
tablets]*  sold  in  '^  dry*'  communities  for  the  preparation  of  stimulants. 

Cocainism. — Cocainism  is  somewhat  analogous  to  morphinism,  but 
develops  even  more  rapidly.  Cocaine  produces  an  intense  exhilara- 
tion, a  kind  of  temporary^  insanity  in  which  the  moral  sense  is  oblit- 
erated. Mania,  epileptiform  convulsions,  insomnia,  hallucinations, 
and  melancholia  are  frequent  symptoms.  Physical  effects  are 
digestive  disturbances,  debility,  emaciation,  anemia.  The  habit  is 
one  of  the  most  guickly  established  of  all  drug  addictions,  and  by 
many  authorities  is  considered  the  worst  of  its  class.  It  is  especially 
prevalent  among  the  lower  classes,  especially  among  criminals  anci 
r^[egroes.  A  large  proportion  of  crimes  committed  by  Negroes  in  the 
South  are  attributed  to  cocaine.  At  hearings  held  before  the  Com- 
mittee on  Ways  and  Means  of  the  Sixty-first  Congress  (H.  R.  25241) 
the  amount  of  cocaine  used  for  vicious  purposes  was  estimated  hy 
various  witnesses  at  from  75  to  90  per  cent  of  the  total  domestic 
output. 

Cocaine  substitutes. — ^The  chief  disadvantages  of  cocaine,  its 
instability,  its  toxic  properties,  and  the  danger  of  habituation  have 
led  to  the  introduction  of  numerous  substances  designed  as  sub- 
stitutes. These  have  been  largely  of  the  ^'ethical  proprietary" 
type,  and,  while  many  possess  advantages  for  certain  purposes,  it 
may  be  generally  stated  that  cocaine,  properly  used,  is  still  the 
best  anesthetic  of  its  class.  Statements  of  the  relative  value  and 
qualities  of  this  class  of  substances  disagree  widely.  Numerous 
preparations  have  been  introduced,  of  which  the  following  are  of 
chief  importance: 

Tropococaine. — ^This  alkaloid  is  found  in  small  quantities  in  Java 
coca  leaves,  and  is  also  obtained  synthetically.  It  is  said  to  be  half  as 
toxic  as  cocaine,  and  is  used  chiefly  in  spinal  anesthesia. 

Betaeucaine. — ^This  is  a  synthetic  derivative  of  piperidine.  Its 
hydrochloride  is  official.     Alpha  and  beta  eucaiiie  were  among  tb':, 


TARIFF  INFORMATION  SURVEYS. 


57 


first  cocaine  substitutes  to  be  put  on  the  market;  the  first  has  dis- 
appeared from  use.  As  a  local  anesthetic  it  is  almost  as  efficient  as 
cocaine,  but  often  induces  irritation.  It  is  stable  on  sterilization, 
and  is  especially  used  in  ophthalmology.  The  lactate  has  recently 
been  introduced,  and  is  claimed  to  have  some  advantages  over  the 
hydrochloride. 

Stovaine. — ^This  is  an  artificial  alkaloid,  recently  introduced,  less 
toxic  than  cocaine  and  neariy  equal  to  it  in  anesthetic  action;  it 
occasionally  causes  collapse. 

Alypine  is  closely  related  to  stovaine.  The  evidence  regarding  its 
value  is  rather  conliicting.  According  to  Gushing,  its  use  is  attended 
by  marked  irritant  congestion  and  even  sloughing. 

Orthof orm-new  and  orthoform-new  hydrochloride  are  local  anes- 
thetics used  chiefly  on  raw  surfaces  and  on  gastric  and  other  ulcers; 
orthoform-new  is  practically  insoluble  and  not  adapted  for  hypo- 
dermic u.se.  The  original  closely  related  compound  known  as  ortno- 
form  has  been  withdrawn  from  the  market  in.tavor  of  these. 

Novocaine  and  novocaine  nitrate  are  said  to  be  the  least  toxic  of 
the  cocaine  substitutes,  but  the  anesthetic  effect  is  very  transient; 
this  defect  is  said  to  be  remedied  by  the  simultaneous  injection  of 
epinephrine.  Novocaine  is  now  (1918)  licensed  for  American  irianu- 
facture  as  '^ procaine^'  under  the  trading  with  the  enemy  act.  Anaes- 
thesin,  propaesin,  and  cycloform  are  closely  related  substances, 
esters  of  amino-benzoic  acid.  Their  toxicity  is  relatively  low,  and 
their  uses  largely  the  same  as  orthoform-new. 

Holocaine  is  a  condensation  product  of  acetphenetidin  and  para- 
phenetidin.  It  appears  to  exceed  cocaine  in  anesthetic  power  and 
IS  also  said  to  be  more  toxic.  Its  only  apparent  advantage  lies  in 
its  active  germicidal  power. 

Cocaine  and  cocaine  salts — Exports — England  (fiscal  years). 

[Source:  Annual  Statement  of  Trade  of  the  United  Kingdom.    Exports  of  foreign  and  colonial 

merchandise.] 


Exported  to— 

19111 

1912 

1913 

1914 

Ounces. 

Value. 

Ounces. 

Value. 

Ounces. 

Value. 

Ounces. 

Value. 

G^^nnany , 

27,778 
200 

136,888 
414 

3,150 
2,296 

20,152 
3,496 

10,750 
1,246 

Another 

Total 

27,978 

37,302 

5,446 

$11,553 

23,648 

$29,350 

11,996 

$10,823 

Exported  to— 

1915 

1916 

1917 

1918 

Ounces. 

Value. 

Ounces. 

Value. 

Ounces. 

Value. 

Ounces. 

Value. 

France 

3,315 
4,829 

$4,161 
9,212 

19,882 
14,771 

$44,869 
46,168 

7,271 

1,818 

$22,576 
10,696 

366 
1,371 

$2,093 

Another 

17,213 

Total 

8,144 

13,373 

34,653 

91,037 

9,089 

33,272 

1,737 

19,306 

1  Prior  to  1911  under  "Drugs,  unenumerated." 
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Cocaine,  tcgoniTie,  oixf  lallt  and  derivalivei — Import*  for  conti 
[Par.  47,  Mt  ot  ms.) 


.   2Sp«ccait. 
.  tipper  MI 


38,778 

38;7«4 

3«,778 
24,  WS 
14,348 


Value  p«r    ■ 
milt  or 

quantity. 


ct  of  1887,  July  1  to  Aug.  5,  iWO. 
a.  ol  IflOft,  Aug.  fl,  imsTto  June  M,  II 


Cocaine,  hydroddoride,  tryilaU—Prkei  per  mmce,  whoUeale,  New  York,  tpot. 

[From  Oil,  Paint,  and  Drug  Bapccter.) 

lanuiTT,  1BI7 t4.2G-t4.S0 

April,  1017. S.M-S.Tfi 

W'^if"  


:::;:;:;:;:::  tIm-tIw 

Drjatal 

graMilar 

Oct.  i,lei4 s-oo-teo 

January,  1916 4.0l>-4.26 

April,  Wis. 3.80- 3. 7B 

JuV.lSlG- 3.fil}-3.7S 

Ootobei,  leiS. 3.S0-3.TS 

Jaaoary,  ISie. 3.B0-  3.76 

April,  ma 4.2s-4.sa 

Jifly.lfllB. 4.28-4.  BO 

Oct<*or,lW8 4.2S-  4.S0 

■  Not  quoted  prior  to  December,  1(113. 

Cocaine,  hydrodtloride,  ffninuZar— Prices  per  ounce,  wholeaaU,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 

Jan.  5,1918 '  t9.00  I  Jan.  B,  1919 »11.00-tll-2i 

Apf.1,1918 B.OC  '    ■    - 

July  1,1918 111.00-11.2; 

Oct.  7, 1918 11.00-11.26 

1  Not  quoted  pries  to  1918. 


I  Apr.  7, 1919.. 
.  fl,'  1919;."; 


CocaiTie—Raue  of  duty. 


Actof- 

Par. 

TWff  olaMlflcatlon  or  description. 

Rates     ol    duty. 

1909 

S 

•  •   »    CooBinB,ecgO[ilnB,andaU3altaandd6rlvaUv(»orthBsanie.. 

•  •    •   CaDaine,acgociine,  and  aU  salts  and  dniratiTSsottbe  same. 

E-PSS-- 

For  decisions,  see  Oinum,  enpn. 
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ESSENTIAL  AND  DISTILLED  OILS 


Paragraph  46: 

Paragraph  46 — Continued: 

Almond,  Bitter. 

(See  par.  45.) 

Lemon 

Amber 

Mace 

Anise  seed 

NeroU 

Aspic  or  Spike  Lavender 

Nutmeg 

Bergamot 

Orange 

Camomile 

Origanum 

Cassia 

Peppermint 

Cinnamon 

Bose  or  Attar  of  Bose 

Caraway 

Eosemary 

Cedrat 

Thyme 

Citronella 

Valerian 

Fennel 

• 

Eucalyptus  n.  s. 
Jasmine 

p.  f. 

Paragraph  561: 

Juniper 

Birch  Tar 

Lavender 

Cajeput 

Lemon  Orass 

Ichthyol 

Limes 

Juglandium 

REVISED  EDITION 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
conmaodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  imder  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wnere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discusseaunder  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  imder  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  '^  Introduction  and  index," 
which  contams: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 

Erovided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
er  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  ''Introduction  and  index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Sianey  D.  Kirkpatrick  and  E.  E.  Stanford  of  the  chemical 
division  of  the  Commission's  staff,  and  of  others. 
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ESSENTIAIi  AND  DISTILLED  OILS. 

[Far.  46,  act  o(  1013.] 


INTRODUCnONp 

Par.  46.  Oils,  distilled  and  essential :  Orange  and  lemon,  10  per  centum  ad  valorem; 
peppermint,  25  cents  per  pound;  mace  oil,  6  cents  per  poimd;  almond,  bitter;  amber; 
4unbergriB;  anise  or  anise  seed;  ber^;amot;  camomile;  caraway;  cassia;  cinnamon; 
c^drat;  citl:o^ella  and  lemon-grass;  civet;  fennel;  jasmine  or  jasimine;  juniper; 
lavender  and  aspic  or  spike  lavender;  limes;  neroli  or  orange  flower;  origanum,  red 
or  white;  rosen^ry  or  ^thos;  attar  of  roses;  thyme;  and  valerian;  all  the  foregoing 
oils,  and  all  fruit  ethers,  bils,  and  essences,  and  essential  and  distilled  oils  and  all 
•combinations  of  the  same,  not  spedally  provlfled  for  in  this  section,  90  per  centum  a4 
valorem:  Provided,  That  no  article  containing  alcohol  shall  be  classi^ed  for  duty 
under  this  paragraph. 

Par.  561.  Oils:  Birch  tar,  cajeput;,  *  *  *  ichthyol,  juglandium,  *  *  *. 
<Freelist.) 

Paragraph  46  of  the  act  of  1913  includes  provisions  for  essential 
and  distilled  oils  of  ambergris  and  civet.  No  such  articles  are  known 
to  commerce  or  to  science.  Ambergris  and  civet  are  perfume  ma- 
terials of  animal  origin  and  are  provided  for  specifically  in  paragrapji 
49.  Paragraph  561  includes  provision  for  oil  oi  juglandium.  Th^re 
is  no  oil  in  commerce  by  this  name,  although  the  term  probably  refers 
to  walnut-leaf  oil  (from  jualans  regia)  which,  however,  i^  of  no  com- 
mercial importance  and,  tnerefore,  not  included  in  this  report. 

Definition. 

The  volatile,  essential,  distilled,  or  ethereal  oils  constitute  an 
•extensive  class  of  organic  substances,  which  in  general  possess  in  a 
concentrated  form  the  characteristic  odor  and  taste  of  the  plants 
and  other  vegetable  products  from  which  they  are  derived.  The  term 
is  also  applied  to  synthetic  products,  identical  with  or  closely  related 
to  the  natural  oils.  '^Volatile''  and  "  ethereal''  refer  to  the  fact  that 
the  oils  are  readily  vaporizable,  rather  than  to  their  method  of  prep- 
aration, which  is  usually  by  a  distillation  process.  *' Essential '^  is 
derived  from  essencej  wnich  is  used  by  the  French  to  refer  to  ''the 
guality  on  which  an  object  depends  for  being  what  it  is.''  In  the 
United  States,  however,  the  term  "essence"  is  often  used  to  refer 
to  alcoholic  solutions  of  the  essential  oils. 

Uirmey  is  authority  for  the  statement  that — 

A  scientific  definition  of  the  term  ''essential "  or  volatile  oil  is  not  possible,  but  (that) 
they  may  be  for  general  purposes  defined  as  substances  of  an  oily  nature  obtained  from, 
as  a  rule,  vegetable  sources,  possessed  usually  of  odor,  generally  liquid,  although  some- 
times semisolid  at  ordinary  temperatures,  and  volatile  without  decomposition. 

Classification  and  Constitution. 

Because  of  their  widely  divergent  character,  it  is  extremely  diffi- 
cult, if  not  impossible,  to  prepare  a  logical  classification  of  essential 
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oils  based  on  their  chemical  constitution.  For  this  reason  they  are- 
usually  grouped  on  the  basis  of  the  botanical  classification  of  the 
plants  from  which  they  are  derived.  This  method  of  classification- 
is  used  by  Parry  and  by  Gildermeister  and  Hoffman. 

The  principal  chemical  constituents  of  the  essential  oils  are  as 
follows: 

1.  Hydrocarbons  and  terpenes,  such  as  pinene  in  turpentine  and 
cumene  in  oil  of  thyme. 

2.  Ketones  J  such  as  camphor  in  camphor  oil,  irone  in  oil  of  orris 
root,  and  caravone  in  oil  of  caraway. 

3.  Phenols,  such  as  eugenol  in  oil  of  cloves,  thymol  in  thyme  oil, 
and  anethol  in  anise  oil. 

4.  Aldehydes,  such  as  citral  and  citronellal  in  lemon  and  lemon-^ass 
oils,  cinnamic  aldehyde  in  oil  of  cassia,  and  benzaldehyde  in  oil  of 
bitter  almonds. 

5.  Alcohols,  such  as  geraniol  in  rose  and  g^eranium  oils,  borneol  in 
rosemary  and  camphor  oils,  and  eucalyptol  in  eucalyptus  oil. 

6.  Esters,  such  as  methyl  salicylate  in  oil  of  wintergreen,  and  methyl 
anthranilate  in  oil  of  neroli. 

7.  Nitrogen  compounds,  such  as  indol  in  oil  of  jasmine. 

Description  and  Uses. 

General. — ^Most  of  the  essential  oils  are  colorless  or  pale  vellow 
liquids,  with  strong  and  penetrating  aromatic  odors  and  l)itter, 
balsamic  taste.  They  are  easily  volatilized,  usually  without  decom- 
position, are  practically  all  insoluble  in  water,  but  dissolve  readily 
in  alcohol,  ether,  chloroform,  and  other  volatile  solvents. 

Essential  oils  are  used  chiefly  in  the  preparation  of  flavoring- 
materials  and  perfumery.  A  number  of  them  possess  therapeutic- 
properties  and  are  used  either  alone  or  with  other  materials  in  com- 
pounding various  medicinal  preparations.  Others  are  often  added  to 
medicines  to  mask  disagreeable  odor  or  taste  or  to  correct  other 
undesired  effects.  Certain  of  the  volatile  oils,  such  as  origanum,, 
thyme,  cinnamon,  cassia,  and  cloves,  possess  germicidal  properties. 
Their  high  cost  precludes  their  general  use  for  disinfecting  purposes,. 
but  they  are  often  used  in  special  applications  such  as  for  the  mouth 
and  nostrils. 

More  detailed  information  in  regard  to  the  nature  of  the  individual 
oils  and  their  principal  uses  is  shown  in  the  table  which  accompanies 
this  report  and  in  the  discussions  under  '*  General  information  for 
individual  oils,''  m/ra. 

Adulteration. — The  essential  oils  are  commonly  eophisticated,  not- 
withstanding the  fact  that  a  great  deal  of  attention  has  been  given 
to  their  analysis  and  the  detection  of  adulterants.  Among  the  cruder 
materials  which  are  often  used  for  adulteration  are  turpentine^ 
alcohol,  chloroform,  fatty  or  expressed  oils,  and  petroleum.  xVdul- 
teration  more  difficult  to  detect  consists  in  adding  various  synthetic- 
constituents  of  similar  chemical  composition  to  those  occurring  in 
the  natural  oil.  Oftentimes  these  are  so  skillfully  prepared  as  to 
render  detection  almost  an  impossibility.  Another  form  of  modern 
sophistication  consists  in  diluting  the  pure  oil  with  a  cheaper  volatile* 
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oil  or  with  the  terpenes  or  similar  valueless  fractions  obtained  in  the 
manufacture  of  other  more  concentrated  products. 

Empiric  tests  are  often  of  little  value  and  in  many  instances  a 
product  must  be  judged  solely  by  its  odor  or  the  knowledge  of  its 
origin  and  preparation; 

Production  and  Trade. 

History  K — ^The  trade  in  plant  products  and  aromatic  drugs  dates 
back  to  prehistoric  time.  Although  the  Egyptians  were  probably 
familiar  with  general  principles  of  distillation^  it  remained  for  the- 
Arabians,  many  centuries  later,  to  perfect  the  process  and  use  it  as  a 
means  of  securing  the  active  constituents  from  drugs  and  other 
vegetable  materials.  Avicenna,  an  Arabian  physician  of  the  tenth 
century,  first  produced  rose  water  and  rose  oil  (attar  of  roses)  by 
steam  distillation,  the  process  still  used  for  the  preparation  of  this  and 
many  other  essential  oils. 

According  to  Gildermeister,  the  following  essential  oils  were  known 
and  in  use  at  the  beginning  of  the  sixteenth  century:  Benzoin,  cala- 
mus, cedarwood,  costus  root,  mastix,  rose,  rosemary,  sage,  spike, 
turpentine,  juniperwood,  frankincense,  and  cinnamon. 

The  sixteenth  and  seventeenth  centuries  were  a  fruitful  period  of 
investigation  in  this  field,  and  yielded  many  important  discoveries. 
The  foflowing  are  the  dates  when  the  other  essential  oils  discussed  in 
this  report  were  first  recognized  in  commerce: 

1500-1540:  Anise,  cardamom,  caraway,  fennel,  mace,  nutmeg,  and 
juniper  berries. 

1540-1589:  Amber,  asafetida,  thyme,  origanum,  chamomile  (Ger- 
man and  Roman),  and  sassafras. 

1672-1708:  Valerian. 

1708-1730:  Cajeput. 

Fewer  discoveries  have  been  made  since  the  middle  of  the  eighteenth 
century,  although  the  industry  as  a  whole  has  undergone  rapid 
development.  Most  progress  has  been  made  in  the  scientific  study 
of  the  constitution  and  properties  of  the  individual  oils,  and  at  the 
same  time  their  methoos  of  preparation  have  been  constantly  im- 
proved and  modified. 

Methods  of  prodnction. — The  essential  oils  are  usually  obtained 
from  the  flowers  and  fruit  of  the  different  plants,  although  the^v'  ar© 
often  contained  in  the  roots,  bark,  leaves,  and  seeds,  or  are  distribute 
ed  throughout  the  entire  plant.  Certain  plants  yield  more  than  one 
essential  oil,  as  in  the  case  of  orange  oil  prepared  from  orange  peel, 
and  oil  of  neroli,  from  orange  flowers.  Oils  of  mace  and  nutmeg 
are  prepared  from  different  parts  of  the  fruit  of  the  same  tree. 

Tne  methods  of  producing  essential  oils  are  usually  divided  into 
three  general  classes:  (1)  Distillation  of  the  flowers,  herbs,  seeds, 
barks, leaves,  or  resins;  (2)  mechanical  processes;  and  (3)  extraction 
by  solvents. 

(1)  Distillation  is  by  far  the  most  important  process  for  obtaining 
the  essential  oils.  In  general  this  consists  in  passing  steam  through 
the  material  and  on  into  a  condenser  where,  on  cooling,  a  separation 
of  the  oil  and  water  takes  place. 

1  An  exhaustive  study  of  the  history  of  the  essential  oils  is  given  in  '*  The  Volatile  Oils,"  by  Gildei> 
meister  and  Hoffman,  pp.  1-100. 
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Many  of  the  oils  are  still  pr«pared  in  prknitiYe  stills  by  tire   un- 
skilled natives  y  and  by  methods  no  different  from  those  used    cen- 
turies ago.     liie  material  to  be  distilled  is  immersed  in  water    in 
small  vessels,  holdingonly  10  to  50  gallons,  which  are  usually  heated 
-over  an  open  fire.    The  process  nearly  always  yidds  an  oil  inferior 
in  quality  because  portions  of  the  plants  are  apt  to  adhere  to    tlie 
bottom  of  the  still  and  become  scorched,  or  the  hot  water  used,   in 
the  process  may  saj)o;Dify  the  oil  and  contaminate  its  odor.     Modern 
methods  of  distillation,  which  Qxe  fortunately  replacing  tnese  primi- 
tive processes,  increase  the  yield  of  oil  and  give  a  better  and  more 
uniform  product.     The  large  stills  hold  thousands  of  gallons  and   are 
heated  on  the  outside  by  steam  jackets  or  from  within  by  closed 
^team  coils.     A  current  of  steam  is  also  passed  into  the  stills  under 
various    degrees    of    pressure.     In   many    cases    distillation   under 
diminished  pressures  and,  accordingly,  at  a  lower  temperature,  avoids 
the  partial  decomposition  of  the  oil  and  therefore  resmts  in  a  superior 
•  proauct. 

(2)  Mechanical  jrrocesses.^— The  essential  oils  prepared  from  the 
peel  or  rind  of  the  citrus  fruits  are  usually  obtainea  by  a  form  of  hand 
or  machine  expression.     In  Sicily,  orange  and  lemon  oils  are  pre- 
pared entirely  oy  hand  by  the  ''sponge  process,''  which  consists  in 
pressing  the  oil  out  of  the  peel  and  into  a  sponge.     Bergamot  oil  is 
usually  expressed  in  small  machine  presses  operated  by  hand.     Oil 
of  limes  is  prepared  in  the  West  Indies  by  the  ^'^cuelle  process," 
which  consists  m  pressing  the  rinds  against  the  spiked  bottom  of  a 
•small  copper  vessel  held  between  the  knees  of  the  operator.     In 
<?alifornia  and  in  Florida,  orange  and  lemon  oils  are  prepared  from, 
cull  fruit,  which  are  shredded  in  machines  and  from  whicji  the  juice 
and  oils  are  removed  by  presses.     The  juice  and  oils  are  separated  in 
a  centrifugal  machine.     (See  Tariff  Information  Surve;  unit  for  citrus 
oils.) 

(3)  Extraction  processes  are  employed  for  the  preparation  of  delicate 
floral  oils,  which  would  be  decomposed  by  the  heat  or  the  steam 
employed  in  the  distillation  process.  A  volatile  solvent,  such  as 
alcohol,  benzine,  petroleum  ether,  carbon  disulphide,  or  chloroform, 
is  passed  through  a  layer  of  the  flowers  or  other  materials,  and  dis- 
solves out  the  essential  oil,  together  with  resins,  waxes,  coloring 
matters,  and  other  soluble  substances.  The  essential  oils  (with  the 
impurities)  are  separated  from  this  mixture  by  distilling  off  the  sol- 
vent. The  so-called  ^'flower  concretes"  ana  ^'absolute  floral  es- 
sences" are  prepared  by  again  extracting  the  oils  thus  obtained  with 
alcohol  and  evaporating  off  the  solvent.  (See  Tariff  Information 
Survey  for  enfleurage  greases  and  floral  essences,  par.  49.) 

A  modification  known  as  the  '^ moist-air"  process  also  makes  use 
of  a  volatile  solvent.  In  this  process  the  heated  air  is  passed  through 
a  series  of  wet  sponges,  then  over  the  flowers,  and  finally  into  the 
solvent.  The  solvent  retains  the  odorous  principles  and  is  afterwards 
removed,  leaving  a  perfume  which  contains  only  the  pure  oil  and  no 
coloring  matter  nor  resin. 

The  ^^ maceration"  and  '^enfleurage"  processes  are  used  principally 
for  the  preparation  of  the  flower  pomades  and  concretes.  The  former 
process  consists  in  macerating  the  flowers  in  a  warm  oil  or  fat,  such 
as  purified  lard.  After  the  fat  has  absorbed  the  odor  the  spent 
flowers  are  removed,  a  fresh  lot  added,  and  the  process  repeated  until 
A  pomade  of  the  desired  strength  is  obtained.     This  process  is  exten- 
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sively  used  for  rose,  violet,  orange,  and  cassia  flowers.  The  enflenrage 
process  (enfieurage  ft  f roid)  is  carried  out  at  room  temperature,  for  even 
the  slight  heat  of  the  maceration  process  is  sufficient  to  destroy  the 
odorous  constituents  of  certain  very  sensitive  materials.  The  flowers 
are  placed  on  wire  nettmg  and  a  glass  plate  covered  with  a  heavy  fat 
or  oil  is  suspended  directly  over  the  flowers.  The  flowers  and  plates 
are  placed  m  alternate  layers  and  are  allowed  to  stand  for  several 
days.  The  flowers  are  then  removed,  fresh  flowers  added,  and  the 
process  repeated  until  the  fat  has  become  saturated  with  the  volatile 
oils.  The  saturated  fat,  or  flower  '  ^pomade, ''  as  it  is  called,  is  washed 
with  alcohol,  which  extracts  most  of  the  odorous  substances,  although 
enough  is  retained  bv  the  fat  to  make  it  a  valuable  material  for  the 
manufacture  of  perfumed  toilet  soaps.  The  enfleurage  process  is 
used  largely  in  southern  France  for  the  preparation  of  the  essential 
oils  of  jasmine  and  tuberose.     (See  '^Enfleurage  greases,''  par.  49.) 

Domestic  production, — ^The  domestic  production  of  essential  oils  is 
comparatively  small.  The  Census  of  Manufactures  states  that 
in  1914  the  domestic  production  of  essential  oils  was  valued  at 
$1,289,482.  Over  50  per  cent  of  this,  however,  was  represented  by 
peppermint  oil,  while  spearmint,  black  birch,  wintergreen,  and  worm- 
wood oils  accounted  for  an  additional  25  per  cent.  The  remaining* 
production  (to  the  value  of  $348,522)  was  made  up  of  sassafras, 
cedar,  pennyroyal,  tansy,  sandalwood,  camphor,  cloves,  parsley^ 
patchouli,  lemon,  and  orange  oils. 

Foreign  production. — France  is  by  far  the  most  important  pro- 
ducer of  essential  oils  as  well  as  the  other  natural  perfume  materials. 
Italy,  because  of  her  enormous  output  of  the  citrus  oils,  probably 
occupies  the  position  of  next  importance.  Considerable  quantities 
of  the  essential  oils  are  also  obtained  from  Germany,  Spain,  East  and 
West  Indies,  and  from  the  French  and  British  colonies.  In  general,, 
statistics  for  the  production  of  essential  oils  in  these  countries  are 
not  available,  although  in  the  case  of  certain  of  the  oils  this  informa- 
tion is  included  in  the  detailed  discussion  which  follows. 

Tariff  History. 

The  act  of  1883  includes  the  following  provision:  ''All  prepara- 
tions known  as  essential  oils,  *  *  *  distilled  oils,  *  *  *  and 
all  combinations  of  any  of  the  foregoing,  25  per  centum  ad  valorem. '^ 
Fruit  ethers,  oils,  and  essences  were  dutiable  at  $2.50  per  pound, 
which  rate  in  1890  was  equivalent  to  328  per  cent  ad  valorem.  Many 
of  the  oils  discussed  in  this  report,  however,  were  mentioned  speci- 
fically on  the  free  list,  which  contained  provisions  for  the  oils  of 
amber,  ambergris,  anise  or  anise  seed,  cajeput,  caraway,  cassia  and 
cinnamon,  camomile,  civet,  fennel,  jasmine  or  jasimine,  juniper, 
mace,  rosemary  or  anthoss,  thyme  or  origanum,  and  valerian. 

In  the  act  of  1890  these  provisions  remained  practically  unchanged. 
In  1894  the  specific  duty  on  fruit  ethers,  oils,  and  essences  was 
reduced  to  $2  per  pound  and  the  new  duty  in  1896  was  equivalent 
to  an  ad  valorem  rate  of  129  per  cent.  The  act  of  1897  added  the 
provision — 

Provided,  That  no  article  of  this  paragraph  shall  pay  a  less  rate  of  duty  than  25  per 
centum  ad  valorem. 
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In  the  act  of  1909  the  duty  on  fruit  ethers,  oils,  and  essences  was 
further  reduced  to  $1  per  pound,  which  rate  in  1913  corresponded  to 
99.06  per  cent  ad  valorem. 

Unaer  the  act  of  1913  all  of  the  essential  and  distilled  oils,  with 
the  exception  of  birch  tar,  cajeput,  juglandium,  and  ichthyol,  became 
dutiable  under  paragraph  46.  Orange  and  lemon  oil  became  dutiable 
at  10  per  cent  ad  valorem,  mace  oil  received  a  duty  of  6  cents  per 
pound,  peppermint  oil  a  duty  of  25  cents  per  pound,  and  a  uniform 
rate  of  20  per  cent  ad  valorem  was  provided  for  the  other  essential 
oils  as  well  as  *'  all  fruit  ethers,  oils,  and  essences,  and  essential  and  dis- 
tilled oils  and  all  combinations  of  the  same,  not  specially  provided 
for  in  this  section.'^  The  additional  provision  ^^Providedj  That  no 
article  containing  alcohol  shall  be  classified  for  duty  under  this 
paragraph '^  was  added  in  order  to  prevent  conflict  with  paragraph 
16,  which  provides  for  alcoholic  solutions  of  all  essential  and  dis- 
tilled oils,  fruit  essences,  and  ethers.  Oils  of  birch  tar,  cajeput, 
ichthyol,  and  juglandium  were  mentioned  specifically  in  paragraph 
561  of  the  free  list. 

Tariff  Considerations. 

Competitive  situation. — ^The  natural  essential  oils  are  in  most  cases 
articles  of  foreign  origin,  not  produced  in  the  United  States  nor  r»om- 
petitive  with  articles  of  domestic  manufacture. 

Essential  and  distilled  oils  are  chiefly  used  in  the  manufacture  of 
flavors  and  perfumery,  while  a  few  possess  therapeutic  properties  and 
are  used  in  medicines.  In  this  connection  it  is  of  interest  to  consider 
the  duty  imposed  by  the  act  of  1913  on  the  principal  finished  products, 
which  are  as  follows: 

Flavoring  extracts  containing  20  per  cent  or  less  of  alcohol,  10  cents  per  pound  and 
20  per  cent  ad  valorem;  containing  more  than  20  per  cent  of  alcohol  and  not  more 
than  50  per  cent,  20  cents  per  pound  and  20  per  cent  ad  valorem;  and  containing 
more  than  50  per  cent  of  alcohol,  40  cents  per  pound  and  20  per  cent  ad  valorem. 
(Par.  16.) 

Perfumery,  toilet  waters,  and  cosmetics,  if  alcoholic,  40  cents  per  pound  and  60 
per  cent  ad  valorem,  and  it  nonalcoholic  60  per  cent  ad  valorem*  Floral  waters 
(nonalcoholic),  20  per  cent  ad  valorem.    (Par.  48.)  ^ 

Perfume  materials:  Mixtures  and  preparations  used  in  the  manuiactUre  of  per- 
fumery (nonalcoholic),  20  per  cent  ad  valorem.     (Par.  49.) 

Perfumed  toilet  soaps,  30  per  cent  ad  valorem.     (Par.  66.) 

Revenue, — ^The  imposition  of  a  duty  in  the  act  of  1913  on  practically 
all  of  the  essential  oils  was  presumably  for  the  purpose  of  raising 
revenue  and,  as  may  be  noted  in  the  following  table,  the  total  revenue 
obtained  from  the  imports  of  the  essential  and  distilled  oils  has 
increased  from  $186,064  in  1910  to  $705,777  in  1918: 

^  In  addition  to  these  duties,  under  the  act  of  1913  the  following  taxes  and  additional  duties  are  assessed 
on  imported  perfumery:  (1)  45  per  cent  ad  valorem  on  the  bottles  or  containers  used  (par.  84,  act  of  1913); 
(2)  SI.  10  per  wine  gallon  or  fraction  thereof  on  all  perfumes  containing  distilled  spirits.  (Sec.  610,  par.  c, 
revenue  act  of  1918.) 
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Total  imports  of  essential  and  distilled  oils  entered  for  consumption  in  the  United  States^ 

1910-1919. 


Fiscal  year. 


1910 

1911 

1912 

1913 , 

1914 

1915 

1916 

1917 

1918 

1919 


Entered  free 
of  duty. 

Dutiable. 

$1,483,394 

9634,708 

1,768,944 

777,070 

2,664,977 

948,168 

3,929,094 

976,063 

859,979 

2,157,258 

62,921 

2,738,577 

36,572 

2,860,283 

54,009 

3,472,890 

59,404 

3,888,655 

52,282 

3,625,753 

Revenue. 


1186,064 
245,228 
234,931 
242,001 
364,244 
471,923 
524,055 
614,421 
705,777 

1700,000 


1  Estimated. 

The  bulk  of  the  revenue  prior  to  1914  was  obtained  from  the 
imports  classified  as  ''all  other  distilled  and  essential  oils''  and  as 
''orange  oil/'  both  of  which  were  dutiable  at  25  per  cent  ad  valorem. 
Under  the  act  of  1913,  the  imports  of  essential  oils  entered  free  of 
duty  fell  from  nearlv  e|4,000,000  in  1913  to  less  than  $60,000  in  the 
years  1916,  1917,  1918,  and  1919.  Notwithstanding  the  fact  that 
the  rate  of  duty  on  ^'  all  other  essential  and  distilled  oils''  was  reduced 
from  25  per  cent  to  20  per  cent  by  the  act  of  1913,  the  revenue 
yielded  by  this  •  classification  increased  from  $102,613  in  1908  to 
$242,816  in  1919.  The  revenue  from  orange  oil,  however,  has  fallen 
from  $73,786  in  1911  to  $33,050  in  1918,  although  the  imports  more 
than  doubled  during  this  period.  Orange  oil,  lacking  specific  men- 
tion in  the  act  of  1909,  was  classified  as  a  fruit  oil  and  dutiable  at 
$1  per  pound  during  1910  and  1911,  but  under  a  Treasury  decision 
Tendered  in  1912  (G.  A.  7239,  T.  D.  31718)  imports  of  orange  oil 
were  classified  under  the  "all  other  essential  and  distilled  oils" 
provision — dutiable  at  25  per  cent.  The  act  of  1913  reduced  this 
to  10  per  cent.  Lemon  oil,  one  of  the  essential  oils  imported  in 
very  large  quantities,  was  also  made  dutiable  at  10  per  cent  by  the 
act  of  1913,  although  double  this  rate,  or  20  per  cent  ad  valorem, 
was  provided  for  the  closely  related  citrus  oils  of  limes  and  ber- 
•gamots. 

Cr.ASSIFICATION. 

Paragraph  46  provides  for  "Oils,  distilled  and  essential."  Since 
amber  oil  is  a  distilled  but  not  an  essential  oil,  and  since  the  citrus 
oils  are  essential  but  not  distilled  oils,  it  would  seem  advisable  to 
change  the  phrase  "Oils,  distilled  and  essential,"  to  read  "Oils, 
distilled  or  essential." 

Paragraph  46  enumerates  essential  and  distilled  oils  of  ambergris 
and  civet,  out  since  no  such  articles  are  known  to  commerce,  the  pro- 
visions should  logically  be  omitted.  The  same  is  true  of  the  provision 
of  "oil  of  juglandium"  in  paragraph  561  of  the  free  list.  The  term 
"  anthoss"  used  in  connection  with  rosemary  oil  is  obsolete  in  present- 
dav  commerce  and  might  well  be  omitted. 

Some  of  the  essential  oils  specifically  enumerated  in  this  paragraph 
ar*  no  longer  of  any  importance  in  the  trade,  while  there  are  several 
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oils,  not  mentioned  specifically,  which  are  imported  in  large  quantities^ 
The  provisions   for  amber,   mace,  valerian,  cedrat,  and   camomile- 
oils  coTild  well  be  abandoned  and  provisions  added  for  eucalyptus^ 
vetiver,  patchouli,  petitgrain,  sandalwood,  ylang-ylang,  and  geranium 
and  geranium  rose. 

The  term  "fruit  ethers''  used  in  paragraph  46  refers  to  products, 
which  are  chemically  "esters''  and  not  "ethers,"  although  in  the 
older  nomenclature  they  were  incorrectljr  known  as  such.     Keference 
should  be  made  to  the  Tariff  Information  Survey  on  flavoring  ex- 
tracts in  paragraph  49. 

ESSENTIAL  OILS  OF  CITRUS  FRUITS. 

Summary. 

The  citrus  essences  of  lemon,  orange,  bergamot,  limes,  cedrat,  and 
neroli,  or  orange  blossoms,  were  mentioned  specifically  in  the  free- 
list  of  the  tariff  acts  of  1883,  1890,  1894,  1897,  and,  with  the  exception 
of  oil  of  orange,  in  the  act  of  1909.  In  the  absence  of  specific  pro- 
vision, imports  of  orange  oil  were  held  dutiable  under  the  general 
provisions.  In  the  act  of  1913  a  rate  of  10  per  cent  ad  valorem  was< 
provided  for  lemon  and  orange  oil,  and  the  other  citrus  oils  became 
dutiable  at  20  per  cent. 

The  essential  oUs  of  the  citrus  fruits  are  obtained  by  expression 
from  the  fresh  peel  of  the  ripe  fruit.  They  are  sometimes  known  aa 
Messina  oils,  since  this  port  is  the  center  of  the  important  Sicilian 
citrus  industry.  These  oils  in  the  approximate  order  of  their  impor- 
tance are:  Lemon,  orange,  bergamot,  limes,  neroli,  and  cedrat.  Oils 
of  lemon,  orange,  and  limes  are  occasionally  prepared  by  distillation 
.processes,  but  the  products  thus  obtained  are  usually  considered 
mferior  for  most  purposes.  Oil  of  neroli  is  the  distilled  oil  of  orange 
blossoms. 

AU  of  the  citrus  oils  are  used  in  flavors  and  perfumes.  Extracts 
of  lemon  and  orange  are  common  flavors  used  by  the  housewife,  and 
are  also  used  in  confections  and  soft  drinks.  Reflned  grades  of  these 
oils,  known  as  the  ^'terpeneless^'  oils,  are  of  considerably  more  value, 
since  their  flavoring  properties  have  been  increased  by  the  removal 
of  a  large  portion  of  their  inert  constituents. 

Italy  leads  the  world  in  the  production  of  citrus  oils,  and  supplies 
at  least  75  per  cent  of  the  world's  trade  in  these  articles.  During 
1918  she  exported  3,500,000  pounds  of  lemon,  2,000,000  of  bergamot 
oil,  and  700,000  pounds  of  orange  oil.  The  United  States  and  the 
United  Kingdom  together  account  for  90  per  cent  of  the  total  Italian 
exports.  Oil  of  limes  and  some  orange  oil  are  obtained  from  the 
West  Indies.     The  neroli  industry  is  centered  in  southern  France. 

Lemon  and  orange  oils  are  the  only  citrus  oils  manufactured  com- 
mercially in  the  United  States.  In  comparison  with  the  Italian 
industry,  however,  their  production  is  on  an  extremely  small  scale. 
The  domestic  output  of  lemon  oil  in  1917  was  only  about  1  per  cent 
of  the  imports,  and  the  production  of  orange  oil  was  even  less. 

The  imports  of  the  citrus  oils  represent  about  one-third  of  the  total 
imports  of  all  essential  and  distilled  oils.  Lemon  oil  is  imported  in 
the  largest  quantity;  for  the  period  1915-1919  imports  averaged 
494,613  pounds,  valued  at  $434,734.     Orange  oil  imports  in  1918« 


TARIFF  INFORMATION  SURVEYS.  17 

were  about  200,000  pounds,  valued  at  $330,000.  Oil  of  bergamot 
is  of  next  importance,  and  in  recent  years  its  imports  have  averaged 
about  60,000  pounds,  worth  in  the  neig:hborhood  of  $200,000.  Oil  of 
nOT^oli  imports  in  recent  years  have  varied  between  10,000  and  38,000 
pounds,  and  the  value  per  pound  has  varied  from  $10.50  in  1908  to 
$1.98  in  1916.  Imports  of  oil  of  limes  have  shown  even  more  varia- 
tion. Maximum  imports  in  recent  years  were  received  in  1918  and 
were  valued  at  $73,000  Cedrat  oil  is  occasionally  imported,  but  in 
small  amounts. 

With  the  exception  of  the  relatively  small  domestic  output  of 
lemon  and  orange  oils,  the  United  States  does  not  produce  products 
directly  competitive  with  the  imported  oils.  Production  of  these 
oils  in  the  United  States  has  been  limited  chiefly  by  two  factors,  viz, 
labor  and  raw  materials.  The  large  amount  of  labor  required  for 
hand  pressing  the  oils  has  made  it  unpossible  to  prepare  these  prod^ 
ucts  by  the  same  method  as  cheaply  in  this  country  as  abroad.  It  has 
been  hoped  that  machine  processes  might  be  developed  which  would 
entirely  replace  the  hand  methods,  but  the  processes  now  in  use 
involve  a  final  distillation  which  yields  an  oil  generaUy  considered 
inferior  to  the  hand-pressed  product. 

The  citrus  oils  can  be  prepared  profitably  only  from  ''culls"  or 
inferior  grades  not  suitable  for  sale  as  fresh  fruit.  In  the  United 
States,  lu)wever,  more  scientific  methods  of  citrus  culture  produce  a 
considerably  smaller  proportion  of  culls  than  is  ordinarily  obtained 
in  Sicily,  and  it  is  tnerefore  doubtful  if  the  domestic  by-product 
industry  could  ever  be  developed  to  such  an  extent  as  to  supply  the 
entire  American  demand. 

General  Information. 

Oil  of  lemon,  oil  of  orange,  oil  of  neroli  or  orange  flowers,  oil  of 
bergamot,  oil  of  limes,  and  oil  of  cedrat  or  citron: 

PROVISIONS   IN   TARIFF  ACT   OF  1913. 

46.  Oils,  distUled  and  essential:  Orange  and  lemon,  10  per  centum  ad  valorem; 

*  *    *    bergamot;    *    *    *    cedrat;    *    *    *    limes;    neroli    or   orange    flower; 

*  *  *  20  per  centum  ad  valorem:  Provided^  That  no  article  containing  alcohol 
shall  be  classified  for  duty  under  this  paragraph. 

DESCRIPTION   AND   USES. 

A  number  of  the  varieties  of  citrus  fruit  contain  volatile  oils  of 
commercial  importance.  Most  of  these  are  obtained  by  expressing 
the  rinds  of  the  fresh  fruit;  occasional  quantities  of  some  of  the  oils 
are  obtained  by  distillation,  but  in  general  the  distilled  oils  are  of 
inferior  quality  and  less  value.  In  addition  to  the  oils  discussed  in 
this  report  mandarin  oil  and  grape-fruit  oil  sometimes  appear  in 
commerce,  but  are  of  little  or  no  importance  in  the  American  trade. 

Lemon  oU. — Lemon  oil  is  the  most  important  of  the  essential  citrus 
oils  and  is  obtained  by  expression  from  the  fresh  peel  of  the  ripe  fruit 
of  citrus  medica  Limonum  Bisso  (the  ordinary  lemon) .  Lemon  oil  is  a 
pale  yellow  or  greenish  yellow  liquid,  having  the  characteristic  odor 
and  taste  of  lemon.     According  to  the  United  States  Pharmacopoeia 
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(IX),  it  must  have  a  specific  gravity  of  0.851  to  0.856  (at  25°  C.)  and 
yield  not  less  than  4  per  cent  of  the  aldehydes  from  oil  of  lemon,  cal- 
culated as  citral.  In  addition  to  these  aldehydes,  which  are  by  far 
the  most  valuable  constituents,  lemon  oil  contains  a  large  proportion 
of  terpenes,  which,  however,  contribute  little  to  either  the  odor  or 
flavor  of  the  oil.  A  product  from  which  the  terpenes  have  been 
separated  is  known  as  'Herpeneleaa'*  lemon  oU  and  commands  a  con- 
sideT^ably  higher  price  than  does  the  natural  oil. 

The  largest  use  for  lemon  oil  is  as  a  flavor  for  household  use  and 
in  the  preparation  of  soft  drinks  and  confections.  Terpeneless  lemon 
oil  is  usea  almost  entirely  in  perfumery,  which  use  also  accounts  for 
considerable  quantities  of  the  other  grades. 

Orange  oils. — There  are  two  varieties  of  orange  oil  in  commerce, 
which  are  identical  in  composition  and  properties,  but  possess  different 
odors  and  flavors.  OH  of  sweet  orange  is  obtained  from  tiie  rinds  of 
citrus  aurantium  Risso  and  oil  of  hitter  orange,  from  the  rinds  of  citr^i^ 
higaradia  Risso.  The  former  is  of  much  greater  importance  and  is 
described  by  the  Pharmacopoeia  as  a  yellow  liquid  having  the  char- 
acteristic odor  and  taste  of  orange  peel.  The  latter  oil,  which  differs 
from  sweet  orange  oil  mainly  in  its  bitter  taste,  is  not  recognized  by 
the  United  States  Pharmacopoeia.  Orange  oil  is  used  in  flavoring 
extracts  and  confections  and  to  some  extent  in  medicine.  Orange  ofl 
from  which  the  terpenes  have  been  extracted  is  used  in  the  manu- 
facture of  perfumes. 

Bergamot  oil. — Oil  of  bergamot  is  a  yellowish-green  liquid  obtained 
by  expression  from  the  fresh  peel  of  citrus  aurantium,  subspecies, 
Bergamia  (ordinary  bergamot).  It  has  a  bitter  taste  but  a  very 
pleasant  odor  and  is  used  in  perfumery,  in  hair  oUs,  and  pomades, 
and  for  masking  odors  of  ill-smelling  substances,  such  as  iodoform 
and  naphthalene. 

Oil  of  limes. — There  are  three  distinct  oils  in  commerce  obtained 
from  hmes.  ItaUan  oil  of  limes  is  hand  pressed  from  the  peel  of 
citrus  lim^tta.  Hand-pressed  and  distilled  West  Indian  oil  are  derived 
from  citrus  medica  (variety  adda).  The  expressed  oils  are  of  con- 
siderably higher  value  than  the  distilled.  Oil  of  limes  is  used  in 
flavoring  extracts  and  in  confections  and  soft  drinks. 

Oil  of  cedrat. — ^True  cedrat  oil  or  oil  of  citron  is  obtained  by  ex- 
pression from  the  rind  of  citrus  medica  (variety  vulgaris),  ana  is  a 
yellowish  liquid  very  similar  to  lemon  oil.  The  pure  oil  is  seldom  met 
m  commerce  and  much  of  the  oil  known  as  cedrat  oil  consists  only  of  a 
mixture  of  lemon  and  orange  oils.  The  oil  is  of  minor  importance  in 
this  country,  although  occasionally  used  in  perfumerv  and  flayora. 

Oil  of  neroli.— Oil  of  neroli  or  orange  flowers  is  made  by  distilling  the 
blossoms  of  bitter  and  sweet  oranges.  The  bitter  orange  (cttrus 
higaradia)  blossoms  yield  the  more  vcuuable  oil,  known  as  oil  of  neroli, 
Eigarde,  which  is  the  ordinary  neroli  of  commerce.  Oil  of  neroli, 
Portugal,  is  that  obtained  from  the  sweet  orange  blossoms.  Neroli  is  a 
yellowish,  slightly  fluorescent  liquid  with  an  intense  and  very  pleasant 
odor  of  orange  blossoms.  It  is  one  of  the  most  valued  perfimie  oils. 
Several  hundred  years  ago  it  was  made  into  a  perfume  used  by  the 
Princess  of  Neroli,  from  whom  it  has  received  its  name. 

Other  citrus  oHs.—OU  ofpetitgrain  is  distilled  from  the  leaves,  shoots, 
and  berries  of  the  bitter  orange.  It  is  used  in  perfumes  and  is  some- 
what similar  to  neroli. 
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OUlqf  shaddock  or  grapefruit,  as  the  fruit  is  called  in  the  United 
States,  is  not  known  to  any  great  extent  in  commerce.  Its  constitu- 
tion and  properties  are  somewhat  similar  to  lemon  and  orange  oils. 

OUJlpf  mandarin  is  obtained  from  the  fruit  known  as  mandarins 
{citrus  madurensis).  It  is  a  golden  yellow  liquid  with  a  bluish 
fluorescence.  Its  odor  and  taste  are  similar  to  lemon  oil.  Oil  of 
mandarin  is  seldom  used  in  the  United  States. 

ADULTERATION   AND   SUBSTITUTION. 

The  citrus  oils  are  particularly  susceptible  of  adulteration,  and 
although  modern  methods  of  analysis  and  examination  have  tended 
to  discourage  it,  the  practice  is  still  common. 

Lemon  on  was  formerly  adulterated  with  turpentine,  but  this  can 
easily  be  detected  with  tne  polariscope.  More  skillful  sophistication 
consists  in  the  addition  of  the  terpenes  obtained  in  the  manufacture  of 
'Herpeneless''  oil.  This  does  not  affect  the  specific  gravity  nor  the 
rotating  power,  although  it  does  lower  the  citral  content.  For  this 
reason  it  is  customary  to  sell  lemon  oil  with  a  guaranteed  citral  con- 
tent. Bergamo t  oil  is  often  sold  on  the  basis  of  its  ester  content, 
and  by  similar  ** scientific''  adulteration  this  content  is  fraudulently 
increased  by  the  addition  of  artificial  esters,  such  as  ethyl  citrate. 

Orange,  lemon,  and  lime  oils  may  also  be  adulterated  by  the  addi- 
tion of  the  inferior  distilled  oils.  Bergamo t  andneroli  are  both  pro- 
duced synthetically  and  are  in  considerable  demand  as  substitutes  for 
the  natural  oils. 

FOREIGN   AND   DOMESTIC   PRODUCTION. 

By  far  the  largest  proportion  of  the  citrus  oils  are  produced  in  Italy, 
especially  in  Sicily  and  Calabria.  The  center  of  this  producing  region 
is  at  Messina,  in  Sicily,  which  accounts  for  the  fact  that  in  the  trade 
the  citrus  oils  are  often  called  Messina  oils.  During  1918  Italy  ex- 
ported 3,500,000  pounds  of  lemon  oil,  almost  2,000,000  pounds  of 
bergamot  oil,  and  about  700,000  pounds  of  orange  oil.  Tne  United 
States  and  the  United  Kingdom  are  the  principal  consumers  and 
account  for  90  per  cent  of  the  total  Italian  exports.  Calabria  supplies 
practically  all  of  the  world's  production  of  bergamot  oil:  the  prin- 
cipal center  for  this  trade  is  the  port  of  Reggio.  Lime  oil,  however,  is 
mostly  of  West  Indian  origin.  Dominica  and  the  island  of  Montserrat 
are  important  producing  centers.  The  center  of  production  for  oil  of 
neroli  is  in  the  Riviera  district,  in  southern  France.  At  Grasse  alone 
about  4,850,000  pounds  of  orange  flowers  are  annually  used  in  the  pro- 
duction of  this  essence.  Imports  of  neroli  from  Paraguay  have  been 
noted  in  recent  years,  but  data  in  regard  to  the  industry  in  that 
country  are  not  available. 

Orange  and  lemon  oils  are  the  only  citrus  oils  prepared  on  a  com- 
mercial scale  in  the  United  States.  In  comparison  with  the  large 
production  in  Italy,  the  domestic  output  is  insignificant.  Our  pro- 
duction of  lemon  oil,  which  is  limited  to  California,  was  estimated  in 
1917  at  6,000  pounds,  or  about  1  per  cent  of  our  imports.  The 
domestic  production  of  orange  oil  during  the  same  year  was  declared 
to  be  negligible.* 

>  See  War  Industries  Price  Bulletin,  No.  fiO. 
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METHODS   OF  PRODUCTION. 

The  citrus  oils  are  obtained  from  the  peel  of  the  fresh  fruit  by 
somewhat  similar  processes.  With  the  exception  of  bergamot,  all 
are  hand  i)ressed.  Some  lemon,  lime,  and  orange  oil  are  prepared 
by  distillation  processes,  but,  as  previously  stated,  these  products  are 
01  inferior  quality  and  of  considerably  less  vaJue.  The  principal 
methods  for  each  of  the  oils  will  be  discussed  briefly  in  the  toUowmg 
paragraphs: 

Lemon  oil, — Lemon  oil  may  be  prepared  by  at  least  five  different 
processes,  viz: 

(1)  Hand  pressed  by  sponge  process. 

(2)  Hand  pressed  by  ficuelle  process. 

(3)  Machine  process. 

(4)  Distillation. 

(5)  Filter  pressing  in  bags. 

The  sponge  process,  which  is  used  almost  exclusively  in  the  Sicilian 
district,  furnishes  probably  90  per  cent  of  the  world's  production. 
The  6cuelle  process  receives  its  name  from  a  simple  pan-like  apparatus 
held  between  the  knees  of  the  pressers.  It  is  most  largely  used  for 
oil  of  limes,  which  will  be  discussed  later.  The  machine  process, 
devised  in  an  attempt  to  obviate  the  necessity  of  hand  labor,  is  not 
generally  used  abroad.  On  accoimt  of  the  high  wage  scale  in  the 
United  States,  however,  machine  methods  have  necessarily  replaced 
hand  pressing. 

The  following  description  of  the  sponge  process  was  taken  from 
reports  by  A.  S.  Cheney,  American  consul  at  Messina,  and  from  J.  E. 
Coit's  book  on  ''Citrus  fruits.'' 

The  fresh  fruit  is  cut  in  two  and  the  pulp  removed  from  the  peel 
by  means  of  a  single  knife  operated  by  hand.  After  the  peels  have 
been  soaked  in  water  for  a  few  hours  they  are  passed  on  to  the 

Sressers,  who  sit  on  low  stools  holding  between  their  feet  a  small 
pped  bowl.  ''Across  the  top  of  the  bowl  rests  a  strong  notched 
stick  which  supports  a  sponge.  Each  half  lemon  (peel)  is  placed 
against  the  sponge  and  given  three  or  four  sharp  squeezes,  using- 
aJmost  the  entire  weight  of  the  body.  The  oil  spurting  out  of  th& 
peel  is  caught  by  the  sponge  and  drips  through  it  into  the  bowl. 
From  time  to  time  the  bowl  is  raised  and  the  ou  is  blown  off  by  the 
breath  into  a  graduated  glass  receptacle,  the  lip  retaining  the  small 
amount  of  water  and  residue.  Aiter  the  oil  is  filtered  through  a 
paper  filter  it  is  ready  for  the  market." 

The  pressers  usually  work  from  midnight  imtil  noon,  since  the  cooler 
part  of  the  day  is  desirable.  Each  presser  handles  on  the  average 
about  400  pounds  of  lemon  peel  per  day,  from  which  he  extracts 
about  H  pounds  of  lemon  oil. 

In  Caliiomia  the  cull  lemons  are  placed  in  a  machine  which  thor- 
oughly  shreds  the  pulp,  which  is  then  filter  pressed  to  produce  an 
emulsion  of  oil  and  juice.  The  emulsion  is  passed  into  a  centrifugal 
separator,  which  separates  the  oil  from  the  juice,  but  since  the 
separation  is  not  entirely  complete,  it  is  necessary  to  distill  the  oil 
fraction.  The  distilled  oil  is  not  identical  with  the  hand  pressed, 
since  the  flavor  has  been  changed  by  the  heat.  The  lemon  juice  from 
the  centrifuge  is  used  for  the  manufacture  of  citrate  of  lime  and 
citric  acid.^ 


1  See  Tariff  Information  Surve3's  for  Citric  Acid  and  Citrate  of  Lime. 
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Oil  of  limes. — The  6cuelle  used  in  the  production  of  oil  of  limes 
consists  of  a  copper  basin  8  to  10  inches  in  aiameter  and  coated  inside 
with  tin.  The  Dottom  is  covered  with  sharp  spikes  one-fourth  to  one- 
third  inch  in  length.  There  is  a  hole  in  the  bottom  of  the  ficuelle, 
beneath  which  is  a  receptacle  to  catch  the  oil.  The  6cuelle  is  held 
between  the  knees  and  the  fruit  is  pressed  by  hand  until  the  spikes 
break  up  the  oil  cells  and  liberate  the  oil.  The  pulp  from  the  ^uelles 
is  pressed  in  filter  presses  and  the  lime  Juice  thus  obtained  is  sold  for 
use  as  a  beverage  or  used  for  the  proauction  of  citrate  of  lime  and 
citric  acid.  Women  usuallj  are  employed  and  are  reported  to  prepare 
as  much  as  2^  pounds  of  oil  per  daj. 

The  6cuelle  process  is  also  used  m  the  West  Indies  for  the  manu* 
f acture  of  orange  oil,  and  was  formerly  used  in  Calabria  for  the  pro- 
duction of  bergamot  oil. 

Bergamot  ou. — ^The  bergamot  industry  is  centered  in  southern 
Calabria,  where  the  oil  is  expressed  by  a  hand-operated  machine 
especially  devised  for  the  purpose.  The  machine  is  based  on  the 
pnnciple  of  a  mortar  and  pestle,  the  latter  consisting  of  a  number  of 
vertical  bars.  Pressure  is  applied  and  the  plunger  or  pestle  is  caused 
to  rotate  by  a  wheel  and  crank  operated  at  the  side  of  the  machine. 
The  oil  is  separated  from  the  water  of  the  crude  liquid  and  filtered 
through  flannel  cloths.  The  machine  is  adjusted  to  handle  only  the 
globular-shaped  fruit  and  the  elongated  lemon-shaped  fruit  are  hand 
pressed,  either  by  the  ficuelle  or  sponge  processes. 

Oil  ojf  neroli.—OH  of  neroli  is  produced  from  the  orange  blossoms 
by  entu-elv  dilBFerent  methods.  In  southern  France  the  flowers  are 
gathered  d^uring  April  and  May  and  the  petals  are  separated  and  cov- 
ered with  water  in  a  steam-heated  still.  Oil  and  water  are  distilled 
over,  and  after  the  oil  is  separated  the  water  retains  enough  of  the 
odor  and  flavor  to  be  valuable  for  sale  as  orange  flower  water. 

IMPORTS. 

Imports  of  all  essential  and  distilled  oils  had  increased  in  value  from 
$2,118,102  in  1910  to  $4,905,157  in  1913.  The  imports  declined  until 
1916,  from  which  time  they  showed  a  gradual  increase,  amounting  in 
1918  to  $3,948,059.  Of  the  total  imports  of  essential  oils  about  30 
per  cent  are  represented  by  the  citrus  oils  discussed  in  this  report,  as 
may  be  seen  in  the  following  table. 

Imports  of  cUrua  oils,  191S  and  1918, 


Citrus  oils. 


Lemon 

Orange 

Bergamot 

Limes 

Neroli 

Cedrat 

Total  citrus 

Total  essential  and  distilled  oils 


1913 


Value. 


9794,215 

155,209 

310,835 

15,025 

171,932 

555 


1,447,861 
4,906,157 


Total. 


Perctnt. 

16.2 

3.2 

6.3 

.3 

.«.5 
.0 


29.5 
100 


1918 


Value. 


94U4,  dOo 

330,506 

241,466 

73,685 

84,880 

158 


1,135,262 
3,948,059 


Total. 


]0L3 
8.8 
6.1 
1.9 
XI 
.0 


28.0 
100 
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Lemon  oil, — ^Imports  of  lemon  oil  prior  to  the  war  showed  little 
variation  in  (juantity,  averaging  about  400,000  pounds.  The  con- 
siderable variation  in  value,  however,  is  shown  by  the  fact  that  in 
1910  imports  of  415,819  pounds  were  valued  at  $310,543,  while  in 
1913,  400,424  poimds  were  valued  at  $794,215 — an  increase  of  over 
100  per  cent.  Since  1914  there  has  been  a  slight  increase  over  prewar 
imports,  notwithstanding  the  fact  that  since  October,  1913,  lemon 
oil  (formerly  on  the  free  list)  has  been  dutiable  at  10  per  cent  ad 
valorem.  Lnports  for  the  period  1915-1919  averaged  494,613 
pounds,  valued  at  $434,734. 

The  decrease  in  imports  during  the  fiscal  year  1919  was  probably- 
caused  by  the  fact  that  the  Italian  Government  during  1918  requi- 
sitioned a  large  part  of  the  oil  of  lemon  output  to  be  used  as  a  sub- 
stitute for  turpentine,  sorely  needed  in  that  country,  for  use  in  paint- 
ing battleships  and  other  military  equipment.  Over  95  per  cent  of 
the  imports  of  lemon  oil  are  furnished  oy  Italy. 

Orange  oil, — Imports  of  orange  oil  have  been  much  less  than 
those  of  lemon  oil,  but  have  snown  considerably  wider  variation. 
Imports  in  1912  amounted  to  97,065  pounds  valued  at  $168,831, 
and  in  1913  to  79,797  pounds  valued  at  $155,299.  There  has  been 
a  considerable  increase  since  1914;  imports  in  1918  were  more  than 
double  the  average  prewar  imports. 

Oil  of  bergamot. — Maximum  imports  in  recent  years  were  received 
in  1908  and  amounted  to  94,967  pounds  valued  at  $284,173.  For 
three  years  prior  to  the  act  of  1913,  imports  had  averaged  about 
65,000  pounds,  but  in  1914,  simultaneously  with  the  imposition  of  a 
duty  01  20  per  cent,  imports  decreased  to  36,500  pounds.  Since 
that  time  the  imports  have  shown  a  tendency  to  increase  and  in 
1916  surpassed  the  1913  figure.  The  value  per  imit  of  quantity  has 
varied  from  $4.84  in  1913  to  $2.56  in  1916.  Hand-pressed  bei^amot 
oil  has  come  almost  entirely  from  Ital;^,  but  before  the  war  Germany- 
furnished  us  with  considerable  quantities  of  artificial  bergamot  oil 
and  also  with  certain  highly  refined  grades. 

Oil  of  limes. — Imports  of  oil  of  limes  have  shown  variation  both 
in  quantity  and  value.  In  1908  the  imports  amounted  to  6,765 
pounds  valued  at  about  75  cents  a  pound,  and  in  1918  they  reached 
29,137  pounds  valued  at  over  $2.50  per  pound.  The  imposition  of  a 
duly  on  oil  of  limes  in  1913  had  no  noticeable  effect  upon  the  imports. 

Neroli  or  orange  flower  oil. — ^Maximum  prewar  imports  of  neroli 
were  received  in  1913  and  amounted  to  38,365  pounds  valued  at 
$171,932.  During  1914  and  1915  there  was  a  decrease  of  about  30 
per  cent  in  the  imports  but  in  1916  and  again  in  1918,  imports  were 
in  excess  of  30,000  pounds.  The  value  per  unit  of  quantity  has 
varied  from  $10.50  per  pound  in  1908  to  $1.93  in  1916. 

Oedrat  oU. — Only  a  very  small  quantity-  of  cedrat  oil  is  imported 
into  the  United  States.  The  maximum  imports  in  1915  were  788 
pounds  valued  at  $3,721.  The  large  variation  in  value  is  probably 
due  to  the  fact  that  various  fictitious  oils  are  offered  imder  the  name 
of  cedrat,  and  that  the  genuine  oil  from  citrus  medica  is  rarely  met 
with  in  commerce. 
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PRICES. 

As  Meldrum  ^  has  pointed  out,  the  history  of  the  price  fluctuations 
for  essential  oils  has  shown  a  rhythmic  rise  m  prices  with  strengthen- 
ing  demand  followed  by  overproduction  Tnd  consequent  price 
depression.  It  should  be  noted,  however,  that  the  influences  of 
speculation  often  have  a  marked  effect  on  the  essential  oil  market. 
It  is  not  uncommon  for  prices  to  be  suddenly  forced  up  and  arti- 
ficially maintained  apparently  without  any  sound  commercial  or 
economic  reason.  Prices  for  the  individual  oils,  shown  in  the  tables 
on  pages  28-31,  are  discussed  in  the  following  paragraphs: 

Lemon  oil, — During  1913  the  price  of  lemon  oil  was  unusually 
high  and  in  August,  1913,  it  reached  $4.75  per  pound.  The  latter 
months  of  1913  saw  the  beginning  of  a  gradual  decline  and  during 
the  first  quarter  of  1914  the  price  had  dropped  as  low  as  $2.45. 
Prices  continued  to  fall  and  the  average  for  the  entire  year  of  1915 
was  $1,075  per  pound. 

The  lowest  price  in  recent  years  was  reached  during  August  and 
September  of  1916,  when  the  oil  was  quoted  at  90  cents  per  pound. 
There  were  occasional  fluctuations  during  1917,  1918,  and  1919,  but 
this  is  not  shown  by  the  yearly  averages,  which  were  as  follows: 
1917,  $1,125;  1918,  $1,158;  and  1919,  $1,275. 

Orange  oil. — During  the  period  1913  to  1915  orange-oil  prices 
foUowea  the  same  general  decHne  as  did  those  for  lemon  oil.  The 
yearly  averages  were  as  follows:  1913,  $3.3135;  1914,  $2,475;  and 
1915,  $1.70.  In  May,  1916,  the  price  had  increased  to  $2.85,  and  in 
October  to  $3.  This  high  level  was  maintained  during  1917  and  for 
most  of  1918.  Toward  the  end  of  1919  a  further  increase  brought 
the  price  up  to  $3.25  per  pound. 

0^l  of  hergamot. — The  average  prices  for  bergamot  oil  during  the 
last  seven   years  have  been  as  loUows:  1913,  $6.0667  per  pound; 

1914,  $5.45  per  pound;  1915,  $3.2125  per  pound;  1916,  $4.20  per 
pound;  1917,  $5.9792  per  pound;  1918,  $6.0708  per  pound;  1919, 
$6.7375  per  pound. 

From  $6.50  per  pound  in  January,  1913,  the  price  dropped  to  $3 
in  April,  1915,  out  since  that  time  there  has  been  a  gradual  increase 
whicn  reached  a  maximum  of  $7.50  in  October  and  November,  1918. 
Synthetic  oil  of  bergamot,  although  of  somewhat  lower  price,  has 
followed  the  same  general  trend  as  the  natural  product. 

Oil  of  limes, — Price  quotations  for  oil  of  limes  are  shown  only 
occasionally  in  the  Oil,  Paint,  and  Drug  Reporter.  The  price  of 
the  expressed  oil  varied  between  $3  and  $4  per  pound  during  1914, 

1915,  1916,  and  1917.  In  January,  1918,  expressed  oil  of  limes  was 
quoted  at  $5.75  to  $6,  and  in  January,  1919,  at  $4.90  to  $5.  Dis- 
tilled oil  of  limes  was  quoted  at  75  cents  in  August,  1914,  but  by  the 
beginning  of  1916  the  price  had  advanced  to  $2.50,  and  this  level, 
with  only  a  little  variation,  has  been  maintained  since  that  time. 

Oil  of  neroli. — Several  varieties  of  this  very  valuable  essential  oil 
are  shown  in  the  price  quotations.  For  a  year  and  a  half  prior  to 
the  war,  oil  of  neroli,  petale,  was  quoted  at  $45  per  pound.  In 
July,  1914,  fear  of  a  short  crop  caused  a  rise  to  $51  and  further 

1  Meldrum.  W.  B.:  Prices  oC  Essential  Oils,  Flavoring  and  Perfume  Materials,  War  Industries  Board 
Price  Bulletin,  No.  50,  Washington  (1919). 
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increase  to  $60  followed  in  October.  During  1915,  however,  there 
was  a  return  to  the  prewar  level,  which  was  maintained  during  1916, 
and  the  first  haH  of  1917.  Short  crops  and  labor  difficulties  at  that 
time  caused  an  increase  to  $85  in  October,  1917,  and  to  $90  during 
November  and  December  of  1918.  Supplies  continued  to  be  short 
during  1919,  and  by  the  end  of  the  year  oil  of  neroli  petale  had 
reached  $130  per  pound.  Oil  of  neroli  higarde  generally  commands 
a  slightly  lower  price  and  in  January,  1920,  it  was  quoted  at  $120, 
A  synthetic  neroli  has  been  quoted  since  1918  and  has  varied  in  price 
from  $15  to  $30  per  pound, 

TARIFF  HISTORY. 

The  essential  citrus  oils  of  bergamot,  cedrat,  lemon,  limes,  and 
neroli  or  orange  flowers,  were  mentioned  specifically  in*  the  free  list 
of  the  tariff  acts  of  1883,  1890,  1894,  and  1897.  The  act  of  1909 
made  specific  provision  in  the  free  list  for  all  of  the  above  oils  with 
the  exception  of  orange  oil.  Imports  of  this  article  were  classified 
under  paragraph  21  r'fruit  ethers,  oils,  or  essences'^)  at  $1  per 
pound  during  1910  and  1911.  In  June,  1911  (T.  D.  31718,  G.  A. 
7239)  it  was  held  to  be  dutiable  at  25  per  cent  ad  valorem  as  an 
essential  oil  n.  s.  p.  f.  In  the  act  of  1913  orange  and  lemon  oils 
became  dutiable  at  10  per  cent  ad  valorem,  and  a  rate  of  20  per  cent 
ad  valorem  was  provided  for  the  oils  of  bergamot,  cedrat,  limes,  and 
neroli  or  orange  flower. 

>  TARIFF  CONSIDERATIONS. 

« 

The  imported  citrus  oils  for  the  most  part  do  not  compete  with 
domestic  products.  Lemon  and  orange  oils  are  produced  in  this 
country,  but  as  yet  the  industries  are  able  to  supply  only  a  relatively 
small  proportion  of  the  consumption.  Since  lemon  and  orange  oils 
are  by-products  of  the  citrus  industry,  it  may  be  urged  that  th^ 
complete  recovery  will  utilize  inferior  grades  of  fruit  which  at  pres^it 
are  wasted.  In  this  way  their  recovery  would  strengthen  the  citrus 
industry  without  increasing  the  prices  for  its  principal  products.  On 
the  other  hand,  these  articles  require  a  large  amount  of  hand  labor 
and  for  that  reason  they  can  not  be  prepared  under  the  same  methods 
as  cheaply  in  this  country  as  abroad.  The  application  of  machine 
methods  has  been  tried  and  has  undoubtedly  lowered  the  cost  of 

Eroduction,  but  the  products  thus  obtained  are  not  identical  with  the 
and-pressed  oils  and  are  of  less  value.  Superior  methods  of  culti- 
vation used  in  this  country  have  resulted  in  a  smaller  proportion  of 
''culls''  or  inferior  fruit  than  is  obtained  abroad — and  it  is  therefore 
doubtful  whether  a  domestic  by-products  industry  can  ever  be  devel- 
oped sufficiently  to  supply  the  entire  American  demand. 

The  imposition  of  a  duty  on  the  citrus  oils  in  1913  has  had  little  if 
any  effect  upon  the  volume  of  the  imports,  and  has  resulted  in  an 
annual  revenue  of  about  $135,000.  These  oils  are  used  in  the  manu- 
facture of  perfumes,  and  flavors  for  soft  drinks,  and  confections,  and 
in  this  connection  may  be  regarded  in  the  class  of  luxuries.  How- 
ever, in  establishing  the  rates  of  duty  on  these  oils,  consideration 
should  logically  be  given  to  the  rates  imposed  upon  the  finished 
products — perfumes  and  flavors. 
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Oil  of  orange^  ail  ofhergamot^  oil  of  lemon — Exports  o/dtrua  oils  from  Italy  ^  1912-1919, 


Year. 


1»12 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


Oil  of  bergamot. 


Quantity.     Value. 


Pounds. 
157,283 
139,095 
136,149 
232,702 
346,486 
294,973 
301.737 

M28,839 


$853,690 

803,679 

476,764 

651,895 

1,304,312 

1,678,508 

1,981,150 

2,815,677 


Oil  of  lemon. 


Quantity. 


Pounds. 

1,141,092 

1,007,293 

1,329,369 

1,640,247 

1,445,164 

1,151,873 

1,283,897 

1,670,511 


Value. 


$1,498,440 
3,066,393 
2,094,815 
1,794,926 
1,201,899 
1,109,238 
1,798,365 
2,339,898 


Oil  of  orange. 


Quantity. 


Pounds. 
118,615 
106,048 
94,441 
155,803 
211,767 
159,496 
108,266 

» 229,087 


Value. 


$218,064 
278,516 
167,087 
218,235 
500,553 
488,704 
379,121 
802,208 


Oil  of  mandarins. 


Quantity. 


Pounds. 
2,088 
2,013 
2,163 
2,661 
4,054 
5,401 
4,766 
18,909 


Value. 


$10,0152 
10,573 
7,195 
10,718 
25,199 
33,099 
33,382 
62,393 


1  Preliminary  figure  from  monthly  report  for  December,  1919. 
Exports  of  Italian  essential  dtriLS  oiU^  by  princip<il  countries y  1916. 


Countries!. 

Oiloi 

(H^nge. 

Oil  of  lemon. 

Oil  of  bergamot. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Pranoe 

Pounds. 
33,065 
34,226 
12,419 
41,799 
2,767 
66,877 
20,611 

$78, 155 

80,901 

29,354 

98,801 

6,540 

158,076 
48,728 

Pounds. 

86,356 
355,293 

44,921 
123,916 

51,182 
637,132 

14,636 

$71,819 

295,487 
37,259 

103,057 
42,567 
29,883 

121,726 

Pounds. 
10,246 
6,932 
2,867 
3,770 
154 
4,872 
5,808 

$385,688 
260,921 

Great  Britain 

Hossia 

107,945 

Switaerlaxid 

141,921 

Au^lralia 

5,950 
183,416 

United  States.. 

Another 

218,471 

Total 

211,767 

500,553 

144,516 

1,201,899 

34,649 

1, 301,312 

Source:  Movimento  Commerciale  del  Regno  D'ltalia,  1916,  Rome. 

IMPORTS  INTO  THE  UNITED  STATES. 

Lemon  oil — Imports  by  courUries  {fiscal  years). 


Imported  from— 

19091 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

'Gcrmanv 

1,784 
412,630 

$5,750 
302,019 

1,334 

426,117 
1,000 
2,007 

$8,857 

Italy                         .      .            

310,054 

United  Kinedom 

1,156 

All  other 

1,087 

1,614 

2,660 

Total 

415,501 

309,383 

430,458 

322, 727 

Imported  from — 


<lermany 

Italy.... 

United  Kingdom 
Another 

Total 


1912 


Pounds. 


1,943 

346,083 

1,015 

8,133 


Value. 


357, 174 


$13,875 

425, 128 

1,454 

11,131 


451,. 588 


1913 


Pounds. 


9,819 

363, 172 

3,824 

4,278 


381,093 


Value. 


$28,639 

608,227 

9,816 

7,976 


744,658 


1914 


Pounds. 


13,458 

362,839 

7,156 

2,506 


385,959 


Value. 


$28,937 

806,002 

18,879 

4,408 


858,220 


1  Included  in  '<  All  other  volatile  oils"  prior  to  1910. 


I 
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Lemon  oil — Imports  by  countries  (fiscal  y«ir«)— Continued. 


Imported  from — 


Germany 

Italy 

United  Kingdom 
Another 

Total 


1915 


Pounds. 


Value. 


707 

575,657 

646 

585 


577,595 


$7,232 

589,462 

2,608 

1,340 


600,642 


1916 


Pounds. 


40 
543,125 


692 


543,857 


Value. 


$56 
440,400 


1,454 


441,910 


1917 


Pounds. 


Value. 


443,334 
1,000 
5,401 


$365,738 
1,000 
7,195 


449,735 


373,933 


Imported  from — 


Italy 

United  Kingdom 
Another 

Total 


1918 


Pounds. 


Value. 


588,465 

4,903 

34,689 


$381,492 

6,066 

39,760 


628,057 


427,318 


Lemon  oil — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty.  Quantity. 


Free.. 
do. 


do 

do.... 

do 

do 

do 

10  per  cent . 

do 

do 

do 

do 

do 


Pound8. 
440,326 
405,695 
415,819 
430,768 
400,424 
410,003 
62,835 
263,485 
557,347 
435,030 
557,288 
577,600 
345,799 


Value. 


$592,533 
358,197 
310,543 
323,552 
491,690 
794,215 
187,085 
567,699 
621,592 
360,862 
459,179 
404,568 
327,470 


Duty 
collected. 


$55,769 
62,159 
36,086 
45,917 
40,456 
32,747 


Value  per 

unit  of 
quantity. 


$1.34 

.88 

.74 

.75 

1.23 

1.94 

3.00 

2.12 

1.12 

.83 

.82 

.70 

.95 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


10.00 
10.00 
10.00 
10.00 
10.  OO 
10.00 


Orange  oil — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free 

do 

do 

$1  per  pound. 

do 

25  per  cent  ^ . 

do 

do 

10  per  cent... 

do 

do 

do 

do 

do 


Quantity. 


Pounds. 

71,224 

87,591 

13,336 

33,465 

73,786 

97,065 

79,797 

11,537 

92,954 

97,014 

97,359 

170,722 

196,846 

126,532 


Value. 


$165,982 

151,860 

19,798 

45,307 

99,303 

168,831 

155,299 

25,059 

197,059 

140,246 

134,025 

322,373 

330,506 

246,202 


Duty 
collected. 


$33,465 
73,786 
42,207 
38,824 
6,264 
19,705 
14,024 
13,402 
32,237 
33,050 
24,620 


Value  per 

unit  of 
quantity. 


$2.33 
1.73 
1.48 
1.36 
1.35 
1.74 
1.95 
2.17 
2.12 
1.44 
1.37 
1.88 
1.68 
1.94 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


7Z.«T 
74.30 
25.00 
25.00 
25.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.  OO 


1  Treasury  decision  31718  (G.  A.  7239). 
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Bergamot  oU — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
J914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free^. 
do. 


do.... 

do.... 

do.... 

do.... 

do.... 

20  -pet  cent . 

do 

do.... 

do.... 

do.... 

do 


Quantity. 


Poundt. 
94,967 
89,957 
38, 155 
65,199 
67,526 
64,259 
11,494 
25,153 
56,781 
69,440 
50,634 
57,689 
41,262 


Value. 


$284,173 
281,211 
133,490 
222,225 
315,227 
310,835 
33,301 
105,329 
150,062 
178,300 
179,182 
241,465 
185,318 


Duty 
collected. 


$21,065 
39,012 
35,660 
35,836 
48,293 
37,064 


Value  per 

unit  of 
quantity. 


12.99 
3.13 
3.49 
3.41 
4.67 
4  84 
2.90 
4.19 
2.95 
2.56 
3.55 
4  18 
4.50 


Actual  and 
computed 
ad  valwem 
rate. 


Per  cent. 


20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


Oil  of  limes — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 
.....do. 


do.... 

do.... 

do 

do 

do 

20  per  cent. 

do 

do 

do 

....do 

....do 


Quantity. 


Powndt. 

6,765 
21,991 

8,025 

9,122 
12.821 
13,075 

4,725 
11,834 

9,154 
19,765 
26,551 
29,137 
16,272 


Value. 

Duty 
collected. 

$4,976 
9,973 

9, 137 

9,466 

9,165 

15,025 

7,643 

16,185 
9,279 
29,694 
49,001 
73,685 
24,273 

$3,237 
1,855 
5,938 
9,800 

14,737 
4,847 

Value  per 

unit  of 
quantity. 


$0.74 
.45 
1.14 
1.04 
.71 
1.15 
1.62 
1.37 
1.01 
1.50 
1.84 
2.52 
1.49 


Actual  and 

computed 

ad  val<N'em 

rate. 


Percent. 


20.00 
20.00 
20. 00 
20.00 
20.00 
20.00 


Neroli  or  orange-flower  oil — Imports  for  consumption — Revenue, 


Fiscal  year. 


1906. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1916. 
1916. 
1917. 
1918. 
1919. 


Rates  of  duty. 


Free , 

do 

do 

do 

do 

do 

do 

20  per  cent. 

do 

do 

do 

do 

do 


Quantity. 


Pound*. 
11,271 
23,184 
26,053 
16,207 
17,437 
38,365 
13,663 
2,265 
13,251 
34,447 
23,639 
32,687 
10,595 


Value. 


$118,301 
170,342 
70,433 
49,306 
71,054 
171,932 
62,579 
10,686 
31,478 
66,768 
66,394 
84,880 
52,850 


Duty 
collected. 


$2,137 
6,295 
13,353 
13,278 
16,976 
10,570 


Value  per 

unit  of 
quantity. 


$10.50 
7.36 
2.70 
3.04 
4.07 
4.48 
4.58 
4.70 
2.37 
1.93 
2.80 
2.59 
4.98 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


20.00 
20.00 
20.00 
20.00> 
20.00 
20.00 
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CedrtU-oil — Imports  for  eoTUumptionr^Revenue. 


Fiscal  year. 

Rates  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  i)er 

unit  of 
quantity. 

Actual  and 

computed 

ad  ^orem 

rate. 

1908 

Free 

Pounds. 

47 

297 

210 

129 

424 

115 

86 

73 

788 

438 

200 

336 

$263 

950 

612 

955 

1,329 

555 

415 

355 

3,721 

1,966 

158 

531 

$5.60 
8.20 
2.91 
7.40 
3.13 
4.83 
4.83 
4.86 
.  4.72 
4.48 
.79 
1.67 

Percent. 

1909 

do 

1910 

do 

1911 

do 

1912 

do 

1913 

do 

1914 

do 

1914 

20  per  cent 

do 

171 
744 
393 
31 
106 

20.00 

1915 

20.00 

1916 

do 

20.00 

1918 

do 

20.00 

1919 

do 

20.00 

Oil  of  bergamot — Prices  per  pound, 
[From  War  Industries  Board  Bulletin  No.  50  and  Oil,  Paint,  and  Drug  Reporter.] 


Quarters,  1913:  > 

First $6.43 

Second 6.00 

Third 5.70 

Fourth 6.13 

Quarters,  1914:  i 

First 6.03 

Second 5.48 

Third 5.53 

Fourth 4.75 

Quarters,  1915:  i 

First 3.38 

Second 3.08 

Third 3.13 

Fourth 3.25 

Quarters,  1916:  i 

First 3.41 

Second 3.61 

Third 4.35 

Fourth 5.41 


Quarters,  1917:  i 

First $6.00 

Second 5. 91 

Third 6.00 

Fourth 6.00 

Quarters,  1918:  i 

First 5.66 

Second 5.50 

Third 6.78 

Fourth 7.33 

Quarters,  1919:  * 

First 6.90 

Second 6. 40 

Third 6.15 

Fourth 4.50 

Quarters,  1920:  > 

First 6.00 

Second 7 .  80 

Third 6.76 

Fourth 6.25 


1  Quarterly  prices,  or  av^^ge  of  monthly  prices  irom  Oil,  Paint,  and  Drug  Reporter, 
s  Low,  first  Monday  in  each  month,  from  Oil,  Paint,  and  Drug  Reporter. 


Oil  of  lemon — Prices,  dollars  per  pound. 
[From  War  Industries  Board  Bulletin  No.  50  and  Oil,  Paint,  and  Drug  Reporter.] 


Quarters,  1913:  i 

First 

Second 


$2.70 

3.33 

Third 4. 46 

Fourth 3. 55 

Quarters,  1914:  ^ 

First 2.73 

Second 2. 15 

Third 2. 16 

Fourth 1.53 

Quarters,  1915:  i 

First 1.11 

Second 1.  ft5 

Third 1.11 

Fourth 1. 01 

Quarters,  1916:  > 

First 1.00 

Second 95 

Third 91- 

Fourth 1.01 


Quarters,  1917:  i 

First $1.18 

Second 1. 13 

Third 1.11 

Fourth 1. 06 

Quarters,  1918:  i 

First 

Second 

Third 

Fourth 1.4$ 

Quarters,  1919: « 

First 1.60 

Second 1.26 

Third 1.16 

Fourth 1. 15 

Quarters,  1920:  * 

First -1.46 

Second 2.00 

Third -1.65 

Fourth 1. 15 


.98 
1.13 
1.08 


<  Quarterly  prices,  or  average  ol  monthly  prices  from  Oil,  Paint,  and  Drug  Reporter, 
s  Low,  first  Monday  in  eadti  month,  from  Oil,  Patat,  and  Drug  Reporter. 
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Oil  o/orang€t  sweet  Italian  ^prices  per  pound, 
[From  War  Industries  Board  Bulletin  No.  50  and  Oil,  Paint,  and  Drug  Reporter.] 


Quarters,  1913:i 

First $2.85 

Second 3.11 

Third 3.71 

Fourth 3.66 

Quarters,  1914:^ 

First 2.96 

Second :.  2.46 

Third 2.61 

Fourth 1.88 

Quarters,  1915:i 

First 1.56 

Second 1.61 

Third 1.86 

Fourth 1.76 

Quarters,  1916:i 

Ftfst 1.86 

Second 2.53 

Third 2.83 

Fouith 2.86 


Quazters,  1917:i 

First 13.00 

Second 2.86 

Third 3.03 

Fourth 2.80 

Quarters,  1918:i 

FuBt 2.55 

Second 2.56 

Third 2.58 

Fourth 3.00 

Quarters,  1919:* 

First 2.90 

Second 3.10- 

Thtfd'. 2.90 

Fourth 3.25 

Quarters,  1920:* 

First 6.2& 

Second 9.00 

Third :....'. 10.75 

Fourth 6.25 


1  Quarterly  prices  or  average  monthly  prices  from  Oil,  Paint,  and  Drug  Reporter, 
s  lK>w,  first  Monday  in  each  month,  from  Oil,  Paint,  and  Drug  Reporter. 

Orange^  hitter^  prices,  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


April,  1915 $1.75-12.00 

July,1915 2.00-  2.10 

OctoW,1915 2.00-  2.10 

January,1916 2.00-  2.10 

April,  1916 1.95-2.00 

July,1916 2.25-  2.75 

October,1916 2.25-  2.75 

January,  1917 2. 50-  3. 25 

April,1917 2.35-  2.85 

July,  1917 2.40-3.40 

October,1917 2.40-2.60 

January,1918 2.15-2.25 


April,  1918 $1.75-$i.80 

July,1918 1.75-  1.80 

October,  1918 1.75-  1.80 

January,1919 1.75-  2.00 

April,1919 1.75-  2.00 

July,1919 2.00-  2.25 

October,1919 2.25-  2.35 

January,1920 3.75-  4.00 

April,1920 7.0O-  7.50 

July.1920 7.75-  8.00 

October,1920 5.75-  6.00 


Orange,  West  Indian — Prices,  per  pound, 
[From  Oil,  Paint, and  Drug  Reporter.] 


August,  1914 $2.05-$2.10 

January,  1915 1.50-  1.60 

April,1915 1.25-  1.35 

July,1915 1.50-  1.60 

October,  1915 1.70-  1.75 

January,  1916 1. 50-  1. 60 

April,1916 1.76-  1.80 

July,  1916 2.50-2.75 

October,  1916 2.75-  2.80 

January,  1917 2. 25-  2. 35 

April,1917 r 2.35-  2.45 

July.  1917 2.67-  2.75 

October,  1917 2.30-  2.45 


January,  1918 $2.00-$2.l0 

April, 1918. 1.80-  1.90 

July,  1918 1.80-  1.90 

October,  1918 1.75-  1.80 

January,  1919 1.75-  1.80 

April,1919 1.75-  1.80 

July,  1919 1.90-  2.00 

October,  1919 2.35-  2.40 

January,  1920 4.00-  4.25 

April,1920 7.50-  7.75 

July,  1920 9.00-  9.25 

October,1920 6.00-  6.25 


Bergamot— Prices,  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $5.00-$5.25 

January,  1915 3.75 

April,  1915 3.00-  3.15 

July,  1915 3.15-3.50 

October,  1915 3.15-  3.50 

January,  1916 3.50 

April,l916 3.30-  3.50 

July,  1916 3.70-3.75 

October,  1916 5.50-  5.75 

January,  1917 6.25-  6.50 

April,  1917 5.75-  6.00 

July,  1917 6.0O-  6.25 

October,  1917 6.00-  6.20 


January,  1918 $6.0O-$6.2O 

April,  1918 5. 50-  6. 00 

July,  1918 5.60-  5.75 

October,  1918 7.50-  8.00 

January,  1919 7.00-  7.50 

April,  1919 6.40-  6.50 

July,  1919 5.15-  5.50 

October,  1919 4.75-  5.00 

January,  1920 5.00-  5.25 

April,i920 7.50-  7.75 

July,  1920 6.75-  7.00 

October,  1920 6. 25-  6. 50 
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Bergamoty  syrUhetie — Prices^  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


July,  1915 $2.50-12.75 

OctoDer,1915 2.50-  2.75 

January,  1916 2.50-2.75 

AprU,1916 2.90- 3.00 

Jmy,1916 2.90-  3.00 

OctoW,  1916 2.90- 3.00 

January,  1917 2. 75-  3. 00 

April,1917 2.75-3.00 

Ji^,1917 3.0O-3.20 

October,  1917 3.00-  3.50 

January,1918 8.60-  4.00 


April,  1918 t3.60-S4.00 

July,  1918 3.75-  3.89 

October,  1918 4.00-4.25 

January,  1919 4.00-4.25 

April,l919 4.0O-4.25 

July,  1919 4.00-4.25 

October,  1919 4.00-  4.25 

January,  1920 4.00-  4.25 

Aprll,1920 4.00-4.25 

July,  1920 4.00-  4.25 

October,1920 4.00-  4.26 


Oil  of  lime,  expressed,  prices,  per  pound. 
[From  Oil,  Faint,  and  Drug  Reporter.] 


August,  1914 .* $3.26-$3.50 

January,  1915 3.0>-  3.10 

April,  1915 2.6,>-2.75 

Jifly,  1915 2.75-  2.85 

October,  1915 2.75-  3.00 

January,  1916 2. 75-  3. 00 

April,  1916 2.75-  3.00 

July,  1916 3.15-3.25 

October,  1916 3.15-  3.25 

January,  1917 3.50-  4.00 

April,  1917 5.00-  5.25 

July,1917 5.50-  6.00 

October,  1917 6. 50 


January,  1918. 15. 75-f  8. 00 

April,  1918 5.50-  5.75 

July,1918 5.25-  5.50 

October,  1918 5.00-  5.25 

January,  1919 4.90-  5.00 

April,  1919 4.50-  4.75 

July,  1919 3.95-  4.00 

October,  1919 3.75-  3.85 

January,  1920 3. 50-  3. 75 

April,  1920 6.50-  5.75 

July,  1920 , (I) 

October,  1920 5. 50-  5. 60 


Oil  of  lime,  distilled,  prices,  per  pound, 
[From  Oil,  Paint,  and  Drug  Repeater.] 


August,  1914 $0.75-$0.80 

January,  1915 1.35-  1.40 

April,  1915 1.10-  1.15 

July,  1915 1.60 

Octo'^er,  1915 2.35 

January.1916 2.25-  2.35 

April,  1916 2.25-  2.50 

July,  1916 2.75-  3.00 

October,  1916 2.75-  3.00 

January,  1917 2. 75-  3. 00 

April,  1917 2.50-2.75 

Jifly,  1917 2.75-  2.85 

October,  1917 2. 75-  2. 85 


January,  1918 $2.25-12.35 

April,  1918 2.00-  2.25 

July,  1918 1.90-  2.00 

October,  1918 1.85-  1.90 

January.  1919 1.65-  1.75 

April,  1919 1.50-  1.60 

July,  1919 1.15-  1.25 

October,  1919 1.10-  1.15 

January,  1920 1.00-  1.10 

April,  1920 1.00-  1.25 

July,  1920 2.25-  2.40 

October,  1920 1.75-  1.85 


Nerolirbigarade,  prices,  per  pound, 
[From  Oil,  Faint,  and  Drug  Reporter.] 


August,  1914 $40.00-$50.00 

January,  1915 55.00 

April,  1915 35.00-  40.00 

July,  1915 35.00-  40.00 

October,  1915 35.00-  50.00 

January,  1916 35.00-  50.00 

AprU,  1916 35.00-  50.00 

July,1916 35.00-  50.00 

October,  1916 35.00-  50.00 

January,  1917 35.00-  50.00 

April,  1917 35.00-  60.00 

July,  1917 40.00-50.00 

October,  1917 75.00-  78.00 


January,  1918 $70.00-$80.00 

April,  1918 70.00-  80.00 

July,  1918 70.00-  80.00 

October,  1918 80.00-100.00 

January.  1919 80.00-120.00 

April,  1919 130.00 

July,  1919 120.00 

October,  1919 120.00 

January,  1920 120.00 

April,  1920 120.00 

July,  1920 120.00 

October,  1920 0) 
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Nerolv-syrUhetic  and  oU  ofneroli,  petcde — Prices^  dollars  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter  and  War  Industries  Board  Bulletin  No.  50.] 


Neroli,  sjnihetic: 

April,  1916 , $18. 

July,  1916 18. 

October,  1916 18. 

Jaaoarv.  1917 18. 

Aprl,1917 18. 

July,  1917 18. 

October,  1917 18. 

January,1918 18. 

April,  1918 18. 

July,  1918 18. 

October,  1918 18. 

January,  1919 2a 

April,  1919 

July,  1919 

October,  1919 14. 

January,  1920 14. 

April,1920 14. 

Jlfiy,  1920 14. 

October,1920 14. 

OU  ofneroli,  petale: 

January,  1913 

April,  1913 

July,  1913 

October,  1913 

Jannary,  1914 


oo-i2aoo 

00-  20.00 

00- 2a  00 

00-20.00 

00- 2a  00 
00- 2a  00 

00-24.00 
00-24.00 
50-25.00 
50-  24.00 
50-24.00 
00-30.00 
18.50 
18.50 
00-15.00 
00-15.00 
00-  15.00 
00-15.00 

00-  laoo 


145.00 
45.00 
45.00 
45.00 
45.00 


Oil  of  neroli,  petale— €k>ntlnued: 
14 


April,  191^ 
July,  1914.... 
October,  1914. 
January,  1915. 
April,  1915... 
July.  1915.... 
October,  1915. 
January,  1916. 
April,  1916... 
July,  1916.... 
October,  1916. 
January,  1917. 
April,  1917... 
July,  1917.... 
October,  1917. 
January,  1918. 
April,  1918... 
July,  1918.... 
Octooer,  1918. 
April,  1919... 
July. 1919.... 
October,  1919. 
January,  1920. 
April,  1920... 
July,  1920.... 
October,  1920. 


(») 


145.00 

51.00 

60.00 

53.33 

50.00 

46.66 

45.00 

45.00 

45.00 

46.00 

45.00 

46.00 

5000 

63.33 

83.33 

8000 

80.00 

80.00 

90.00 

120.00 

130.00 

13000 

130.00 

130.00 

130.00 
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Bergamot,  eedrat,  orange^  lemon,  lime,  and  neroli  or  orange  flower  oils,  rates  of  duly , 


Act  of— 

Par. 

1883 

561 

1883 

574 

1883 

575 

1883 

577 

1883 

678 

1883 

565 

1890 

661 

1894 

568 

1897 

626 

1909 

639 

1909 

3 

1909 

21 

1913 

46 

Tariff  classification  or  description. 


Oils: 

Bergamot 

Lomon 

Limes 

Neroli  or  orange  flower 

Orange 

Cedrat 

Oils:    *    *    *    bergamot,    *    *     cedrat     *    *    *     lemon,     limes, 

*  *    ♦    nercli  or  orange  flower,    ♦    *    *    orange  oil,    *    *    ♦    . 
Cils:    *    ♦    *    bergamot,    ♦    *    *    cedrat,    *    ♦    *    lemon,  limes, 

*  ♦   ♦   neroli  or  oran-^o  flower    *    ♦    *    orange  oil,    *    *    ♦    . 
Cils:    *    *    *    bergamot,    *    *    *    cedrat,    *    *    *    lemon,  limes, 

*  ♦    *    neroli  or  orange  flower,    *    *    *    orange  oil    *    *    *    . 
Oils:    ♦    ♦    *    bergamot,    *    *    *    cedrat,    *    *    *    lemon,  limes, 

*  ♦   *   neroli  or  orange  flower,    *    *    ♦    . 

*  *  ♦  distilled  oils,  essentia]  oils,  *  *  *.  and  all  combinations 
of  the  foregoing,    *    *    *    not  specially  provided  for  in  this  section. 

♦  *  *  fruit  ethers,  oils,  or  essences,  Procfdfd,  That  no  article  of  this 
paragraph  shall  pay  a  less  rate  of  duty  than  25  per  centum  ad 
valorem. 

Oils,  distilled  and  essential:  Orange  and  lemon    *    *   '*' 

bergamot     *    *    *    cedrat    *    *    *   limes;  neroli  or  orange  flower 

*  *   * 

Provided,  That  no  article  containing  alcohol  shall  be  classified  for 
duty  under  this  paragraph. 


Rates  of  duty, 
specific  and 
ad  valorem. 


Free. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

)55  cents  per  pound , 
but  not  less  than 
25  per  cent. 
SI  per  pound. 


10  per  cent. 
20  per  cent. 


Court  and  Treasury  Decisions. 

Oils  have  been  in  issue  under  several  tariff  acts.  Citral,  a  highly 
concentrated  and  refined  form  of  oil  of  lemon,  from  which  nearly 
all  terpin  constituents  had  been  extracted,  was  classified  as  oil  of 
lemon  under  the  act  of  1890.  (In  re  Fritzsche,  56  Fed.,  819,  affirm- 
ing G.  A.  999  (T.  D.  12137).) 

But  so-called  concrete  essence  of  lemon,  containing  21.43  per  cent 
of  lemon  oil,  was  held  dutiable  as  an  unenumerated  manuiactured 
article  rather  than  as  lemon  oil  under  the  act  of  1909.  (In  re  Ritchie, 
Abstract  35786  (T.  D.  34521).) 
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Oil  of  lemon,  put  up  in  bottles  containing  less  than  2^  pounds 
^ross  weight  became  the  subject  of  litigation  because  of  the  provision 
m  paragraph  17  of  the  act  of  1913,  making  dutiable  thereunder 
chemical  and  medicinal  compoimds  or  combinfttions,  and  all  similar 
articles  dutiable  imder  section  1  of  that  act,  except  soap,  whether 
specially  provided  for  or  not,  put  up  in  individual  packages  of  2^ 
poimds  or  less  gross  weight.  The  Treasury  Department  at  fij^t 
construed  this  provision  to  embrace  all  articles  provided  for  in 
schedule  A,  whetner  eo  nomine  or  otherwise,  except  soap  and  sponges* 
(Department  Order,  T.  D.  34035.)  But  upon  further  investigation 
the  department  reached  the  conclusion  that  oil  of  lemon,  among 
other  oils,  did  not  fall  within  paragraph  17,  not  being  similar  to 
chemical  and  medicinal  compoimds  or  combinations.     (T.  D.  34184.) 

The  court  of  Customs  Appeals  concurred  in  this  construction  in  a 
case  arising  upon  sweet  almond  oil  and  castor  oil.  (Monticelli  Bros. 
V.  United  States,  8  Ct.  Gust.  Appls.,  21-7,  T.  D.  37162.)  The  phrase 
'* medicinal  compoimds,  comomations,  and  all  similar  articles'' 
was  interpreted  to  mean  (1)  strictly  medical  compounds  and  com- 
binations, and  (2)  compounds  or  combinations  similar  thereto 
in  that,  although  not  strictly  medical,  because  possessing  properties 
adapting  them  to  other  uses,  are  nevertheless  susceptible  of  medici- 
nal uses,  and  in  the  form  and  condition  imported  are  specially  de- 
signed therefor  alnd  chiefly  so  used. 

Orange  oil,  made  from  the  natural  fruit  and  kn'own  in  trade  as 
''essential  oiF'  rather  than  as  ''fruit  oil,''  was  held  dutiable  under 
paragraph  3  of  the  act  of  1909  as  an  essential  oil  and  not  under 
paragraph  46  as  a  fruit  oil.     (G.-A.  7239,  T.  D.  31718,  of  1911.) 

CITRONELLA  AND  LEMON-GRASS  OILS. 

Summary, 
tariff  act  of  1913. 

Paragraph  46/  'oils,  distiUed  and  essential:  *  *  *  citronella  and  lemon- 
grass;  *  *  *  20  per  centum  ad  valorem:  Provided y  Thai  no  article  con- 
taining alcohol  shall  be  classfied  for  duty  under  this  paragraph.*' 

Citronella  and  lemon-grass  oils  are  closely  related  essential  oils 
distilled  from  grasses  grown  in  India,  Ceylon,  and  Java.  They  are 
used  in  the  manufacture  of  cheap  perfumery,  especially  in  scented 
toilet  soaps.  From  them  are  also  obtained  certain  odoriferous 
constituents  which  on  further  manufacture  yield  important  synthetic 
perfume  materials. 

Neither  of  the  oils  is  produced  in  the  United  States  although  the 
Department  of  Agriculture  has  demonstrated  that  lemon-grass  can 
be  cultivated  successfully  in  subtropical  districts  such  as  are  found  in 
Florida  and  other  parts  of  this  country.  Lemon-grass  grows  wild 
in  the  Philippines,  but  apparently  no  effort  has  been  made  to  produce 
the  oil  on  a  commercial  scale  from  either  wild  or  cultivated  grasses. 

Imports  of  citronella  and  lemon-grass  oils  (grouped  in  the  official 
statistics)  have  averaged  slightly  less  than  a  million  pounds,  valued 
at  about  $300,000.  Over  three-fourths  of  the  total  imports  are 
probably  of  citronella  oil,  most  of  which  is  obtained  from  Ceylon. 
Javan  citronella  oil  is  of  better  quality,  is  less  often  adulterated,  and 
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accordingly,  commands  a  higher  price.  The  annual  imports  of  lemon- 
grass  oil  have  been  estimated  at  about  100,000  pounds,  valued  at 
least  at  $100,000. 

Citronella  and  lemon-grass  oils  were  mentioned  specifically  on  the 
free  lists  of  the  tariff  acts  of  1883,  1890,  1894,  1897,  and  1909.  They 
became  dutiable  under  the  act  of  1913  at  20  per  cent  ad  valorem. 
The  imposition  of  this  duty  has  not  affected  the  volume  of  the  imports 
and  has  yielded  an  average  annual  revenue  of  approximately  $65,000. 

General  Information. 

dbsoription  and  uses. 

Citronella  oil, — Citronella  oil  is  distilled  from  Indian  or  citronella 
grass,  which  is  known  botanically  as  Andropogon  nardus.  There  are 
two  principal  varieties  of  this  grass,  the  most  iinportant  of  which  is 
the  Lana  batu,  grown  in  Ceylon  ana  India.  In  Java  citronella  oil  is 
distilled  from  "winter  grass,''  which  is  the  Mah<i  pangiri  variety. 
Citronella  oil  is  a  pale  yellow  or  brownish  oil  possessing  a  powerful 
but  pleasant  odor.  The  latter  property,  along  with  its  low  price, 
accounts  for  its  use  in  cheap  perfumery,  especially  in  soap  manufacture. 
Javan  oil  is  of  considerably  higher  value  tnan  the  Ceylon  oil,  and  has  a 
different  and  much  finer  odor.  The  inferior  quality  of  the  Ceylon  oil 
is  due  to  some  extent  at  least  to  the  consistent  practice  of  adulteration. 
Prior  to  the  last  few  years,  pure  Ceylon  citronella  oil  was  seldom  sold. 
The  principal  adulterants  are  petroleum,  fatty  oils,  and  benzine  oi 
motor  spirits. 

Efforts  made  to  force  the  producers  in  Ceylon  to  eliminate  adultera- 
tion with  petroleum  resulted  in  the  use  of  a  solubility  test  known  as 
the  Schimmel  test,  which  is  based  on  the  fact  that  the  pure  oil  is 
soluble  in  10  volumes  of  80  per  cent  alcohol.  It  has  recently  been 
claimed  that  this  test  is  not  a  satisfactory  index  of  all  forms  of 
adulteration  and  in  its  stead  there  has  been  proposed  a  test  based  on 
the  ester  content.  Most  of  the  commercial  oil  from  Ceylon  contains 
about  55  per  cent  of  the  total  geraniol  esters  (that  is,  gerardol  phis 

citronellol) , 

Lemon-grass  oil, — Lemon-grass  oil,  which  is  closely  related  to 
citronella  oil,  is  obtained  by  the  distillation  of  certain  varieties  of  the 
grass  Cymbopogon  citratus.  .Lemon-grass  oil  is  also  known  as  oil 
of  verbena.  East  Indian  or  Indian  Melissa.  Ceylon  and  Singapore 
are  centers  for  the  cultivation  of  the  grass  and  the  production  and 
exportation  of  the  oil.  Large  production  is  also  reported  in  Burma, 
and  in  southern  India  (Travancore  district). 

Lemon-grass  oil,  like  citronella,  is  used  chiefly  in  cheap  perfumery 
and  toilet  soaps.  It  is  the  commercial  source  of  the  aldehyde,  citraly 
which  is  used  m  the  manufacture  of  synthetic  violet  perfumery  of  the 
ionone  type.  The  alcohol,  geraniol,  the  principal  constituent  of 
rose  oil,  is  also  commercially  obtained  from  lemon-grass  oil.  These 
two  uses  probably  account  for  the  largest  proportion  of  the  domestic 
consumption.  In  India  lemon-grass  oil  is  used  both  internally  and 
externally  to  ward  off  disease  and  as  a  protection  against  insects. 

Lemon-grass  oil  normally  contains  68  to  85  per  cent  of  citral,  and 
for  this  reason  it  is  occasionally  added  to  adulterate  lemon  oil  in 
order  to  increase  its  citral  content. 
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PRODUCTION    AND   TB-VDE. 

Neither  citronella  nor  lemon-grass  oil  is  produced  in  the  United 
States.  In  1917  the  Department  of  Agriculture  investigated  the 
possible  domestic  production  of  lemon  grass  oil/  and  concluded  that 
there  is  no  reason  why  the  lemon  grass  {Cymhopogon  citratus)  can  not 
be  successfully  cultivated  in  the  subtropical  districts  of  the  United 
States,  especially  in  the  high  pine  lands  of  Florida,  Some  experi- 
mental cultivation  was  earned  on  in  1917,  but  the  work  has  now  been 
discontinued. 

Otrondla  o'l. — The  most  important  center  of  production  for 
citronella  oil  is  in  Ceylon,  w^here  over  50,000  wjres  are  devoted  to  the 
cultivation  of  the  Larm  batu  variety  of  grass.  Growth  is  continuous, 
and  three  harvests  are  usuallv  obtained  each  year.  The  annual  yield 
of  oil  ranges  between  30  ana  40  pounds  per  acre.  The  stills  usually 
consist  of  steam  boilers,  6  to  8  feet  nigh  and  3  to  4  feet  broad,  equipped 
with  a  spiral  condenser  inclosed  in  a  vessel  filled  with  cold  water. 
A  still  will  produce  from  20  to  30  pounds  of  oil  per  day. 

The  exports  of  citronella  oil  from  Cej  Ion  have  been  as  follows: 


Year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 


Pounds. 

1,762,916 

1,574,965 

1,420,306 

1.602,481 

1,425,943 

1,638,895 

1.366,014 

1,197,507 


To 
United 

States. 


Pimnda. 


493,333 

604,705 
529,443 
899,001 
620,774 
785,032 


The  Ceylon  exports  of  citronella  oil  by  countries  for  the  years  1914 
and  1915  are  shown  in  the  table  on  page  36. 

The  Javan  production  of  citronella  oil  is  on  a  somewhat  smaller 
scale,  although  in  recent  years  it  has  increased  considerably.     The 

Eroduct  is  of  considerably  higher  value  than  Ceylon  oil,  principally 
ecause  of  its  high  ester  content. 
The  exports  during  recent  years  from  Java  have  been  as  follows:  ^ 


Pounds. 

1912 169,459 

1913 166,070 

1914 136,654 

1915 233,326 


Pounds. 

1916 428,743 

1917 515,573 

1919 528,534 


The  exports  by  countries  for  1912  and  1913  are  shown  on  page  37. 

The  production  of  citronella  oil  in  Burma  began  in  1912.  The 
Burmese  oil  appeared  on  the  London  market  in  1914  and  was  declared 
to  be  e  lual  to  the  Javan  product.  According  to  a  report  by  the 
United  States  consul  at  Madras  the  method  of  production  is  as 
follows: 

The  distillation  is  carried  on  in  a  copper  pot  still  of  100  gallons 
capacity,  into  which  is  fitted  a  perforated  basket  holding  the  chopped 

1  Hood,  S.  C,  "Possible  production  of  lemon-grass  oil,"  U.  S.  Dept.  of  Agriculture  Bulletin  442  (1917). 
•  See  Drug  and  Chemical  Markets,  p.  27,  July  7, 1920. 
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&rass.  The  still  is  filled  two-thirds  full  of  water  and  is  heated  by  a 
furnace,  using  wood  for  fuel.  Oil  and  water  are  distilled  over  and 
the  former,  being  lighter,  floats  on  top  and  is  easily  separated.  After 
settling,  the  clear  oil  is  ready  for  the  market.  It  is  sometimes 
filtered,  but  this  process  is  not  necessary  for  most  commercial  pur- 
poses. 

Lemon-grass  oil, — ^The  lemon-grass  oil  of  commerce  is  almost 
entirely  of  East  Indian  or  Indian  origin.  Production  i§  carried  on 
in  the  Province  of  Travancore,  south  of  Cochin.  Trivandrum  is  an 
important  commercial  center  for  this  trade.  Some  oil  is  also  dis- 
tilled in  Ceylon,  but  in  comparison  with  thecitronella  oil  output  the 
production  is  on  a  very  small  scale.  Lemon-grass  oil  was  formerly 
distilled  on  a  fairly  large  scale  in  the  Straits  Settlements,  but  in 
recent  years  there  has  been  a  considerable  decline  in  the  industry. 
Singapore  was  the  center  of  this  trade.  The  exports  of  lemon-grass 
oil  from  Cochin  for  1911  and  1912  were  as  follows: 


To 
Year.  ^t^'^\        United 

States. 


Pwindi. 

1911 144,523  13,645 

1912 248,886  23,«26 

Lemon  grass  is  not  cultivated  in  the  Philippines,  but  experiments 
have  shown  that  three  crops  can  be  harvested  annually  from  the  wild 
grass.  The  related  oil  known  as  oganigawa  is  produced  from,  a 
related  variety  of  grass  grown  in  Japan. 

IMPORTS. 

Imports  of  citronella  oil  and  lemon-grass  oil  have  been  grouped 
togetner  in  the  official  statistics  of  Commerce  and  Navigation. 
Imports  have  shown  considerable  variation  since  1908,  ranging  from 
1,104,967  pounds  in  1912  to  549,837  pounds  in  1919.  The  average 
imports  for  the  period  1908-1919  were  884,378  pounds,  valued  at 
$289,761.  During  the  fiscal  year  1914,  according  to  the  Department 
of  Commerce  (miscellaneous  series  No.  82),  there  was  received  598,063 
pounds  of  Ceylon  citronella  oil  valued  at  $0,386  per  pound,  and  67,892 
pounds  of  Javan  citronella  oil  valued  at  $0.69  per  pound.  Imports 
of  lemon-grass  oil  are  probably  in  the  neighborhood  of  100,000  pounds 
per  year. 

Imports  for  consumption  are  shown  in  the  table  on  page  37. 

PRICES. 

Citronella  oil, — Ceylon  citronella  oil  is  ordinarily  priced  much 
lower  than  the  oil  from  Java.  The  Ceylon  variety  showed  little  varia- 
tion in  price  prior  to  the  beginning  of  1920,  averaging  about  50  cents 
{)er  pound,  in  January,  1920,  the  price  was  increased  to  65  cents, 
urther  increased  to  75  cents  in  April,  and  at  the  beginning  of  the 
third  quarter  of  1920  was  cjuoted  at  88  to  90  cents  per  pound. 

Javan  citronella  oil  during  1914  and  1915  sold  at  about  $1.25  per 
pound.  The  price  fell  to  90  to  95  cents  during  1916  and  to  80  to  85 
cents  in  1917.     Prices  continued  to  fall  during  the  next  two  years, 
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reaching  the  low  figure  of  65  to  70  cents  in  January,  1919.  As  in  the 
case  of  Ceylon  oil,  there  has  been  a  striking  increase  during  1920.  In 
Juljj  1920,  it  has  been  quoted  at  $1.30  to  $1.35  per  pound. 

Lemon-grass  oU. — Prior  to  the  war  lemon-grass  oil  sold  for  about 
$1  per  pound.  -During  1915, 1916,  and  1917,  tnere  was  some  tendency 
towardlower  prices,  but  in  October,  1917,  the  price  suddenly  increased 
to  $1.35  to  $1.40  per  pound,  and  this  figure  was  maintained  during 
1918  and  the  first  three  quarters  of  1919.  In  October,  1919,  a  further 
increase  to  $2  per  pound  was  followed  by  a  sudden  rise  in  January, 
1920,  to  $3  and  later  in  April,  to  $4  to  $4.50  per  pound.  This  high 
level  still  obtained  in  the  beginning  of  the  third  quarter  of  1920. 
Wholesale  prices  for  citronella  and  lemon-grass  oils  in  England  are 
shown  in  tne  table  on  page  38,  and  domestic  prices  in  tables  on 
pages  37  and  38. 

TARIFF   HISTORY. 

The  free  list  of  the  act  of  1883  contained  a  specific  provision  for 
''citronella,  or  lemon-grass  oil,'^  and  a  like  provision  appeared  in  the 
free  list  of  the  acts  of  1890,  1894,  1897,  and  1909.  In  the  act  of  1913 
these  oils  became  dutiable  at  20  per  cent  ad  valorem,  and  the  pro- 
vision (par.  46)  was  changed  to  read:  ''Oils,  distilled  and  essential: 

*  *    *     citronella  ari(7  lemon-grass." 

TARIFF   CONSIDERATIONS. 

Citronella  and  lemon-grass  oils  present  no  important  tariiBf  problems. 
Neither  oil  is  produced  in  the  United  States,  nor  do  they  compete 
directly  with  other  essential  oils  of  domestic  manufacture.  The 
imposition  of  a  duty  in  the  act  of  1913  was  apparently  for  the  purpose 
of  raising  revenue,  and  since  1914  the  two  oils  have  raised  an  average 
annual  revenue  of  $64,659. 

Citronella  and  lemon-grass  oils  are  largely  used  in  the  manufacture 
of  toilet  soaps,  which,  under  the  act  of  1913,  are  dutiable  at  30  per 
cent  ad  valorem  (see  par.  66).  Citronella  oil  is  the  chemical  source 
of  geraniol  (used  in  synthetic  rose  perfumes),  while  from  lemon-grass 
oil  is  obtained  the  aldehyde,  citral,  which,  on  further  manufacture, 
yields  ionone   (used  in  synthetic  violet  perfumes). 

Geraniol  and  ionone  are  presumably  dutiable  at  20  per  cent  ad 
valorem  under  paragraph  49  of  the  act  of  1913  as  "synthetic  odor- 
iferous or  aromatic  substances,  preparations  and  mixtures  used  in 
the  manufacture  of,   but  not  dutiable  as  perfumes  or  cosmetics 

*  *  */>  Qq  ^y^q  other  hand,  citral  made  by  concentrating  and 
refining  lemon  oil  was  classified  as  oil  of  lemon  under  the  act  of  1890. 
(In  re  Fritsche,  56  Fed.  819,  affirming  G.  A.  999  (T.  D.  12137).) 

Exports  of  citronella  oil  from  Ceylon^  1914  and  1915. 
[Source:  Semiannual  report  of  Schinunel  &  Co.,  October,  1917.] 


Countries. 


Great  Britain 

France 

Germany 

Australia 

United  States 
India 


1914 

1915 

Pounds. 

596,897 

27,089 

99,655 

108,082 

529,443 

12,539 

Pounds. 
464,070 

88,539 

1 

105,209 

899,001 

15,092 

1 

Countries. 


Straits  Settlements 

Japan 

China 

Total 


1915 


Pounds. 
270 
32,167 
34,547 


1,638,885 
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Exports  of  cUronella  oil  /r<mi.  Java,  191t  and  1913. 
[Sonroe:  SemJaimaal.report  of  Schixninel  &  Co.,  October,  1917.] 


Comitries. 


Holland 

Holland  (for  reexport) 

France 

Germany 

United  States 


1912 


Pounds. 

30,367 

7,510 

14,732 

75,089 

555 


1913 


Pouftdi. 
22.609 
22,472 
46.660 
52,592 
5,982 


Countries. 


Other  European 
Another 

Total 


1912 


Pounds, 

37.112 

4,094 


169,459 


im 


Pounds. 
14,651 
1,104 


166,070 


Citronella  and  lemon^grass  oil — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

19141 

1914  « 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 


Rate  of  duty. 


Free... 
do. 


do 

do 

do 

do 

do 

20  pm-  cent 

do 

do 

do 

do 

do 


J do. 

..' do. 

19208 i do. 


Quantity. 


PouTtds. 
692,257 

1,038,838 
907,016 
831,273 

1,104,967 
885,846 
231,062 
471,454 
805,376 

1,051,718 

1,082,035 
900,853 
549,837 

783,045 
572,202 
665,751 


Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valoreiti 

rate. 

$222,790 

$0,320 
.252 
.235 
.230 
.255 
.325 
.342 
.390 
.355 
.367 
.411 
.409 
.448 

.408 
.491 
.719 

Per  cent. 

261,748 

213,568 

190,982 

281,577 

287,649 

79,116 

184,033 
307,676 
386,548 
445,732 
369,234 
246,576 

319,734 
280,498 
479,347 

$36,806 
61,535 
77,309 
89,146 
73,846 
49,315 

63,947 
56,099 
95,869 

20 
20 
20 
20 
20 
20 

20 
20 
20 

I  Act  of  1909,  July  1  to  Oct.  3, 1913. 

s  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

'  6  months  ending  June  30, 1920. 


Lemxrn-grass  oil — Prices  per  pound,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $1. 05  -$1. 10 

January,  1915 95  -  1.00 

April,  1916 90-    .95 

July,  1915 82J-    .87J 

October,  1915 80  -  1. 00 


January,  1916. 
Apnl,  1916.... 
Julv,  1916-.... 
October,  1916. 
January,  1917. 
October,  1917. 
January,  1918. 


80-  1.00 
.80  -  .85 
.80  -  .85 
.  80  -  .85 
.80-  .85 
1.35  -  1.40 
1. 35  -  1. 40 


April,  1918 $1.35 -$1.40 

July,  1918 1.40  -  1.45 

October,  1918 1. 40  -  1. 45 

January,  1919 1. 40  -  1. 45 

Apnl,  1919 1. 30  -  1. 35 

Julv,  1919.. 1.30  -  1.35 

October,  1919 2. 03  -  2. 15 

January.  1920 2. 90  -  3. 00 

April,  1920 4.00  -  4.50 

Julv,  1920 4.00  -  4.25 

October,  1920 3. 20  -  3. 2o 


Citronella  oil,  Java — Prices  per  pound,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $1.25  -$1.30 

January,  1915 1. 30  -  1. 35 

April,1915 1.30  -  1.35 

July,1916 1.05  -  1.10 

October,  1915 1.00  -  1.05 

January,  1916 90-    .95 

April,1916 90-    .95 

July,1916 90-    .95 

October,  1916 85-    .87i 

January,  1917 80-    .85 

October,  1917 82i-    .85 

January,  1918 82^-    .85 


April,  1918 $0. 72i-$0. 75 

Julv,  1918 65-    .67i 

October,  1918 70  -    .  7o 

January,  1919 65-    .70 

April.i919 65-    .70 

July,1919 65-    .70 

October,  1919 90  -  1.00 

January,  1920 90-    .92^ 

April,  1920 1.10  -  1.20 

July,  1920 1.30  -  1.35 

October,  1920 1..30  -  1.35 
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Citronella  oily  can*— Prices  per  pound,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January,  1915 

April,  1915 44:- 

July.1916 45- 

October,  1915 41- 

January.  1916 43- 

April,  1916 51- 

July.1916 55- 

Octctoer,  1916 51- 

January,  1917 48- 

October,  1917 

January,  1918 52- 


Aprll,1918 f0.5^-tO.53 

Jttly.1918 51-  .52 

October,  1918 51-  .52 

January,  1919 51-  .52 

April,1919 48-  .49 

July.1919 48-  .49 

October,  1019 48-  .49 

January,  1920 65-  .67^ 

AprU,1920 79-  .87i 

July.1920 90-  .92 

October,1920 60-  .62* 


Citronella  oil,  Ceylon,  drums — Prices  per  pound,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 |0.48-$0.49 

January,  1915 43-  .44 

April,  1915 4»-  .44 

July,1915 44-  .45 

October,  1915 39-  .40 

January,  1916 42-  .43 

April,  1916 50^  .51 

July,  1916 54-  .55 

October,  1916 50-  .61 

January,  1917 46-  .48 

October,  1917 54-  .55 

January,  1918 51-  .52 


April,  1918 10.50 -80.  51 


July.  1918 50- 

Octo'ber,  1918 50  - 

January,  1919 48J- 

April.  1919.... 

July,  1919 

October,  1919. 
January,  1920 
April,  1920..., 
July,  1920 


.47- 
.47- 
.47- 
.65- 
.78- 
.  88  - 
Octi)ber,  1920 !57.V- 


.51 

.51 

.50 

.48 

.4S 

.48 

.67) 

.80 

.90 

.60 


Citronella  and  lemon-grass  oil — Prices  per  pound  (wholesale)  in  England,  1908-1919.^ 

[From  Perfumery  and  Essential  OH  Yearbook,  1920.] 


Year. 

Citronella. 

Lemon 

Ceylon. 

Java. 

grass. 

1908 

SO.  263 

.215 

.225 

10. 235-.  253 

.243-.  403 

.363-.  443 

.353-.  526 

.353-.  403 

.383-.  546 

.423-. 606 

.62e^-.972 

.486-.  849 

1909 

1910 

1911 

1912       

1913 

1914 

io.  849^11.092 
.909-  1.092 
.849-    .909 
.789-    .849 
.849-  1.821 

10.80-10.88 

1915 

.64-    .80 

1916 

.64-    .80 

1917 

.72-  1.76 

1918 

1.60-  2.56 

1919 

1  In  converting  these  prices  to  United  States  equivalents  the  value  of  the  pound  sterling  has  been  taken 
at  par  ($4.8665). 

Citronella  and  lemon-grass  oils — Rates  of  duty. 


Act  of— 


1883 
1890 
1894 
1897 
1909 
1913 


Par. 


667 
661 
668 
626 
639 
46 


Tariff  classification  or  description. 


Oils:  * 

do. 

do. 

do. 

do. 


4t     * 


Citronella  or  lemon  grass. 


Oils,  distilled  and  essential:  *  *  *  citronella  and  lemon-grass; 
*  *  *:  Provided,  That  no  article  containing  alcohol  shall  be  classi- 
fied for  duty  under  this  paragraph. 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


Free. 

Do. 

Do. 

Do. 

Do. 
20  per  cent. 
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R08B  OO.  Oft  ATTAR  OF  ROSISS. 

(Par.  46^  Aot  of  1913»aQ  per  cent  ad  valofem.) 

SUMltAET. 

Attar  of  roses,  known  also  as  oU^  ottar^  otto,  or  essence  of  rose,  is 
one  of  the  most  important  and  yaluable  natural  perfume  materials. 
It  is  obtained  by  steam  distillation  of  fresh  rose  nowers,  in  which  it 
is  present  in  extremely  small  amounts.  On  the  average  three  to  four 
thousand  poimds  of  flowers  are  required  to  yield  1  pound  of  the 
essence. 

The  chief  centers  for  rose-oil  production  are  in  Bulgaria  and 
France;  Germany,  Algeria,  Spain,  and  Persia  hare  also  contributed 
some  supplies  in  the  past.  The  Bulgarian  industry  had  a  marked 
supremacy  prior  to  the  first  Balkan  war  (1912),  since  the  bulk  of  the 
Fhsnch  rose  crop  was  formerly  used  in  the  manufacture  of  rose 

Eomades,  extracts,  and  rose  water.  The  three  wars  in  which  Bulgaria 
as  participated  since  1912,  however,  have  had  a  marked  effect  on 
the  rose  industry.  From  an  average  production  of  about  125,000 
ounces  for  the  period  1900-1912,  the  output  fell  to  85,000  ounces  in 
1918  and  52,000  ounces  during  1919.  The  French  have  been  able 
to  take  advantage  of  the  shortage  of  the  Bulgarian  product  to  some 
extent.  The  average  exports  of  essence  of  rose  from  France, 
1912-1918,  amounted  to  about  200,000  ounces. 

Natural  oil  of  roses  is  not  produced  on  a  commercial  scale  in  the 
United  States.  Artificial  oil  of  roses  and  other  products  simulating 
the  natural  products  have  been  made  to  a  limited  extent  by  manu- 
facturers specializing  in  synthetic  perfume  materials. 

Imports  of  attar  of  roses  into  the  United  States  were  gradually 
increasing  prior  to  the  war  and  in  1913  had  reached  a  maximum  of 
133,325  ounces  valued  at  approximately  $6  an  ounce.  In  1917, 
however,  only  11,235  ounces  were  received  and  the  average  for 
1917,  1918,  and  1919  was  19,584  ounces. 

Attar  of  roses  was  specifically  provided  for  in  the  free  list  of  the 
acts  of  1883  to  1909,  inclusive.  The  act  of  1913  imposed  a  duty  of 
20  per  cent  ad  valorem.  This  duty  yielded  an  average  annual  revenue 
of  $32,300  for  the  period  1915-1919. 

General  Information. 

provision  in  act  of  1913. 

Par.  46.  ''Oils,  distilled  and  essential;  *  *  *  attar  of  roses; 
*  *  *  20  per  cent  ad  valorem :  Provided^  That  no  article  containing 
alcohol  shall  be  clnssified  for  duty  under  this  paragraph.'* 

DESCRIPTION    AND   USES, 

Oil  of  roses  (otto,  essence,  ottar  or  attar  of  rose)  is  the  essential  oil 
obtained  by  distillation  of  fresh  rose  flowers.  Of  the  several  thou- 
sand varieties  of  roses,  only  a  few  are  distilled  for  their  oil.  In  Bul- 
garia, where  the  bulk  of  the  rose  oil  of  commerce  is  produced,  the 
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red  rose  {Rosa  damascene)  is  the  most  important  variety.  In  the 
Riviera  district  of  France  Rosa  d'Hai  and  Rosa  centifola  and  a  number 
of  other  types  are  used  for  the  preparation  of  rose  oil. 

Commercial  Bulgarian  oil  is  light  yellow  in  color,  with  a  greenish 
tone,  has  a  strong  odor  of  fresh  roses,  and  a  mild,  sweet  taste.  .  It 
congeals  or  soUdifies  at  temperatures  but  slightly  lower  than  normal, 
to  form  a  soft,  translucent,  semisohd  mass.  The  French  and  German 
oils  contain  more  of  the  paraffin  constituents  (stearoptene,  etc.)  and 
are  often  congealed  at  normal  temperatures.^  The  most  important 
pdorif erous  constituent,  from  a  quantitative  viewpoint,  is  the  alcohol 
geraniol.  CitroneUol,  another  and  more  odorous  alcohol,  is  present 
m  smaller  amount.  Nerol,  linalool,  and  phenyl-ethyl  alconol  are 
other  important  constituents. 

Because  of  the  high  price  of  rose  oil,  adulteration  has  become  a 
common  practice.  Sophistication  by  the  addition  of  other  natural 
products,  such  as  pahnrosa  and  geranium  oUs,  or  of  cheap  synthetic 
mate^'ials  of  similar  chemical  composition  and  character,  nave  made 
it  necessary  to  use  extreme  care  in  judging  of  the  quality  of  rose  oils. 
Geraniol  and  citronellol  have  been  known  to  be  added  either  to  the 
fresh  flowers  before  distillation  or  to  the  finished  product.  Empirical 
tests  are,  therefore,  of  doubtful  value  and  often  the  oils  must  be 
judged  solely  by  their  odors. 

Rose  oil  is  used  extensively  in  the  manufacture  of  perfumery, 
especially  for  high-grade  toilet  perfumes.  It  is  also  used  in  cosmetics 
and  occasionally  in  medicine  for  perfuming  ointments  and  lotions. 

PRODUCTION   AND  TRADE. 

Bulgaria,  France,  and  Germany  furnish  practically  all  of  the  attar 
of  rose  of  commerce.  Persia  at  one  time  was  an  important  producer, 
but  in  recent  years  her  output  has  been  practically  negUgible.  The 
Bulgarian  rose  plantations  are  on  the  slopes  of  the  Balkan  Mountains 
and  the  center  of  the  industry  is  at  KezanUk.  Cultivation  in  Bulgaria 
began  in  the  seventeenth  century,  at  a  time  when  Persia  was  prac- 
tically the  only  producer.  Roses  have  been  cultivated  in  southern 
France  since  1850,  and  Grasse,  Nice,  and  Cannes  have  become  the 
natural  perfume  centers  of  the  world.  The  French  roses  in  the  past 
have  been  used  chiefly  for  the  preparation  of  rose  pomades,  extracts, 
and  rose  water.  The  manufacture  of  rose  oil  is  by  no  means  a  new 
industry  in  France,  but  since  the  outbreak  of  the  first  Balkan  War 
(1912)  the  French  have  diverted  a  greater  proportion  of  the  rose  crop 
to  oil  production.  Extensive  rose  plantations  were  established  at 
Miltitz  near  Leipzig,  Germanv,  in  1883,  and  since  that  time  the 
Germans  have  produced  a  high  quality  of  rose  oil.  There  is  also  a 
small  production  in  Algeria  and  Spain. 

Bulgarian  production. — The  following  statement  made  by  the 
United  States  consul  at  Sofia,  in  February,  1920,*  indicates  the  scope 
of  the  rose  industry  in  Bulgaria  and  the  effect  of  the  recent  wars: 

During  the  12  years  prior  to  the  first  Balkan  War,  that  is,  from  1900 
to  1912,  the  manufacture  of  attar  of  roses  in  Bulgaria  attained  its 
highest  development.     During  that  period  a  large  number  of  up-to- 

i  .\^cordin';  to  P\ttv,  Bu'jurian  oils  contain  10  to  20  per  cent  of  stearoptene,  while  in  French  and  Ger- 
man oils  the  content  may  ran?e  between  25  and  65  per  cent. 
2  Daily  Commerce  Reports,  Mar.  6, 1920,  p.  1313. 
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-date  factories  equipped  with  modem  steam  stiUs  were  erected.  >The 
total  area  planted  to  roses  increased  to  more  than  20,000  acres. 
Owing  to  the  three  wars  in  which  Bulgaria  has  taken  part  since  1912, 
the  industry  of  rose  culture  for  the  production  of  attar  of  roses  has 
-experiencea  a  decided  setback.  It  is  estimated  that  the  present 
acreage  planted  to  roses  is  not  more  than  15,000. 

The  average  annual  production  of  attar  of  roses  during  the  period 

1900-1912  was  about  126,800  ounces.*    The  production  fell  to  85,000 

ouiices  in  1917;  85,000  ounces  in  1918,  and  52,000  ounces  in  1919,  and 

it  is  predicted  that  the  present  year's  yield  will  show  a  further 

<iecrease. 

In  a  typical  prewar  year  (1904)  the  exports  of  Bulgarian  oil  of 
roses  were  distributed  as  follows: 

Ounces. 

France 52, 300 

•Germany 29, 000 

Turkev.' 21, 000 

England 16, 600 

United  States  and  s^U  other 36, 800 

Total » 161, 700 

French  production. — Recent  statistics  in  regard  to  the  French 
•output  of  essence  de  rose  are  lacking,  although  it  is  known  that  as 
far  Dack  as  1900  approximately  3,000,000  kilograms  of  roses  were 
treated  annually  in  the  region  of  Grasse,  Cannes,  and  Nice.^  For 
the  period  1912-1918  the  exports  of  rose  oil  from  France  averaged 
12,409  pounds,  or  practically  200,000  ounces.  The  principal  cus- 
tomers for  French  oil  of  rose  have  been  Belgium,  Great  Britain,  and 
Switzerland,  although  occasionally  large  quantities  have  been  sent 
to  the  United  States.  During  tne  same  period  France  annually 
imported,  principally  from  Bulgaria  and  the  French  colonies  (Algeria, 
Tunis,  and  New  Guinea),  an  average  of  1,361  pounds,  or  about 
20,000  ounces. 

Methods  of  production. — The  roses  to  be  used  in  the  preparation  of 
rose  oil  are  gathered  in  the  early  morning  and  picking  continued 
-only  until  the  sun  is  well  up,  since  if  picked  in  the  heat  of  the  day 
there  is  an  appreciable  loss  of  the  volatile  oils.  It  is  also  necessarv 
that  the  flowers  be  distilled  within  24  hours  after  they  are  gathered, 
for  otherwise  the  oil  is  of  inferior  quality.  An  acre  yields  100  pounds 
of  flowers  every  day  for  about  three  weeks. 

The  flowers  are  carried  in  baskets  to  the  stills,  the  more  primitive 
'of  which  consist  of  large  copper  vessels,  3  to  5  feet  in  height  and 
holding  about  25  pounds  of  nowers  and  20  gallons  of  water.  The 
•contents  of  the  still  are  heated  over  a  brisk  fire  for  1  to  IJ  hours,  or 
until  about  10  liters  (10.5  quarts)  is  distilled  over.  The  spent  flowers 
are  removed  and  the  hot  water  is  used  again  in  recharging  the  s  ill. 
The  process  is  repeated  until  40  liters  of  rose  water  is  obtained  and 
this  is  then  redistilled  in  a  separate  still.  The  oil  is  separated  from 
the  first  5  liters  of  the  distillate  and  the  35  liters  is  returned  to  the 
first  process. 

1  Schimmel  &  Co..  in  their  semiaimual  reports  called  attention  to  the  fact  that  the  Bulgarian  export 
statistics  for  a  number  of  years  exceeded  the  published  statistics  of  production.  The  natural  Inference 
uras  that  this  was  caused  by  adulteration  and  in  that  connection  it  wa^  interesting  to  note  that  considerable 
quantities  of  palmrosa  oil  were  imported,  and  apparently  consumed  in  Bulgaria. 

«  Evaluation  de  la  Production  de  la  France,  II,  p.  357,  Paris  (1917). 
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In  the  more  modem  insta&fttions  of  Oerma&y  and  France  and  to  a 
limited  extent  in  Bulgaria,  steam  distillation  has  replaced  the  cinder 

Eroeeds.    Much  larger  stills  are  used  and  these  are  usufdly  stoam 
eated.    Steam  is  generated  in  a  boiler  aaid  passed  into  the  still 
under  various  pressures. 

The  weight  of  the  roses  required  to  produce  1  pound  of  rose  oil 
varies  with  the  season  and  the  variety  of  the  flowers  used,  but  on  the 
average  amounts  to  3,500  to  4,200  pounds.  There  are  about  200 
roses  to  the  pound  and  30  roses  are  requiJred  to  yield  one  drop  of 
attar  of  roses. 

IMPORTS. 

Imports  of  attar  of  roses  had  shown  a  tendency  toward  a  gradual 
increase  prior  to  the  war,  reaching  a  maximum  in  1913  of  133,325 
ounces  valued  at  $791,370.  In  1914,  coincident  with  the  imposition 
of  a  duty  of  20  per  cent  under  the  act  of  1913,  imports  dropped  to 
40,000  ounces.  This  was  probably  caused  largely;  oy  the  waar  con- 
ditions in  Bulgaria.  Although  there  was  a  sli^t  increase  to  60,000 
ounces  in  1915  imports  since  that  time  have  fallen  off  considerably. 
The  average  for  the  three  years,  1917,  1918,  and  1919,  was  only 
19,584  ounces,  valued  at  $128,549. 

During  the  fiscal  year  1914  the  imports  were  received  from  the 
following  sources: 

P«r  cmt. 

Bulgaria 70.  7 

Germany 19.5 

Switzerland 7.  S 

France 2. 4 

England 1 

PRICES. 

The  average  price  for  natural  oil  of  roses  for  1913  and  1914  was 
$12.50  per  ounce.  With  the  heavy  importations  during  the  latter 
jeeiXj  however,  these  high  prices  took  a  downward  trend  which  con- 
tinued during  1915.  In  October,  1915,  the  low  price  of  $6.25  per 
ounce  was  quoted.  As  the  war  continued  and  labor  and  fuel  con- 
ditions in  Bulgaria  and  France  became  worse  the  available  supplies 
were  exhausted  and  the  price  again  advanced.  During  1917  the 
shortage  became  acute,  and  with  no  relief  during  1918  prices  rose  to 
$25  to  $28  per  ounce.  After  the  middle  of  1919  the  situation  eased 
up  somewhat  and  prices  decreased  slightly.  During  1920  as  trade 
was  resumed  with  Bulgarila,  additional  supplies  became  available  and 
prices  fell  to  prewar  levels. 

Artificial  attar  of  roses  is  a  much  cheaper  product,  and  since  1914 
has  sold  for  $2.50  to  $4  per  ounce. 

TARIFF   HISTORY   AND   TARIFF   CONSIDERATIONS. 

Ottar,  or  attar  of  roses,  was  mentioned  specifically  in  the  free  list 
in  the  acts  of  1883,  1890,  1894,  1897,  and  1909.  In  the  act  of  1913  it 
became  dutiable  (in  par.  46)  at  20  per  cent  ad  valorem. 

A  marked  decrease  in  the  imports  followed,  but  this  was  probably 
caused  by  the  demoralized  conditions  in  the  principal  producing 
countries  rather  than  by  the  imposition  of  the  duty.     Attar  of  roses 


TARIFF  IITFORMATIOIN  SURVEYS. 


4» 


is  not  produced  in  this  country  nor  do  we  produce  natural  products, 
directly  competitive  with  it. 

Aft  a  source  of  revenue,  attar  of  roses  is  one  of  the  more  important 
of  the  essential  oils.  For  the  years  1915-1919  the  average  annual 
revenue  has  been  $32,300.  Dunng  the  first  six  months  of  1920  attar 
of  rosea  yielded  a  revenue  of  $80,562. 

hnporta  and  exports  of  oil  of  rose  for  France,  1913  and  1917 — Production  in  principal 

foreign  oourUries. 


Countries. 

1013 

1017 

Quantity. 

Value. 

Quantity. 
Poundi. 

Value. 

MPOBTS. 

O^nxiAny 

Poundi. 
337 
2,088 

Rnl  eaiia 

220 
1,380 

S  witzert  and 

FroTifth  O^ilnA^. ^ 

1,142 
183 

All  other 

20 

Total 

2|750 

$722,245 

1,638 

1487,557 

EXPOBTS. 

Ri]2?sia 

fi07 

.        4 

^r«at  Britain 

''^elfriiixn . . . .- ....T. 

1,971 

2,778 

048 

i,i62' 

Switzerland 

United  States 

4,006 
44 

102 

Japan.. 



Bnisil 

Alsreria 

06 
110 

Tunis 

Spain 

•••••••••••• 

246 

All  other 

842 



Total 

7,251 

608,467 

5,665 

841, 006- 

Imports  and  exports  of  oil  of  rose  for  France,  1912-1918 — Production  in  principal  foreign. 

countries. 


Year. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 


Exports. 


Quantity. 


Poundi. 

V,  Vuv 

7,251 

13,660 

17,648 

27,185 

6,655 

5,485 


Value. 


1785,510 

608,467 

1,316,260 

1,000,674 

3,178,131 

841,866 

816,300 


Imports. 


Quantity. 


Poundi. 
8,113 
3,750 
1,650 
4,253 
231 
1,638 
1,466 


Value. 


$1,278,432 
722,20^ 
208,571 
810, 0» 
50,742 
487, 51» 
436,373 
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Ro8e8f  attar,  iQf:--:j7i^port8  for  consumption — Revejme. 


Fiscal  year. 


1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
19181. 
19191. 
19202. 


Rate  of  duty. 


Free.. 
....do. 


do 

do 

do 

do 

do 

20  per  cent . 

do 

do 

do 

do 

do 

.....do 

....do 

....do 


Quantity. 


Ounces. 
63,794 
102,416 
57,991 

oi ,  VP4SP 

109,065 
133,325 
33,860 
6,585 
60,011 
40,887 
11,235 
22,633 
24,827 
21,299 
52,931 
35,803 


Value. 


1306,256 
454.808 
222,431 
395,975 
580,783 
791,370 
257,308 
43,692 
252,592 
169,744 
85,673 
89,049 
210,925 
160,556 
497,021 
254,879 


Duty 
collected. 


18,738 
50,518 
33,948 
17,134 
17,809 
42,185 
32,111 

50,976 


Value  per 

unit  of 
quantity. 


$4.83 
4.44 
3.83 
4.50 
5.33 
5.94 
7.60 
6.64 


4. 
4. 
7. 


20 
14 
62 


3.93 
8.82 
7.54 
9.39 
7.12 


Actual  and 

computed 

ad  valorem 

rate. 


P(T  cent. 


20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


1  Calendar  years. 


>  First  6  months. 


Rose^  natural — Prices  per  ounce. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $10. 00-$12. 00 

January,  1915 9.00-  14.00 

April,1915 8.0O-    8.50 

July,1916 8.00-    8.50 

October,1915 6.25-    8.00 

Jannary,  1916 8.60-  14.00 

Ai>ril,1916 11.00-  14.00 

July,  1916 13. 00 

October,  1916 13.  OO-  U.  25 

January,  1917 13.00-  15.00 

April,  1917 16.00 

Julv,  1917 21. 00 

Octbber,1917 22.00-  25.00 


January,  1918 $26. 00-$28. 00 

April,1918 26.00-  28.00 

July,1918 25.00-  28.00 

October,  1918 28.00 

January,  1919 24.00-  25.00 

April,1919 21.00-  24.00 

July,  1919 17.50-  19.00 

October,  1919 17.50-  19.00 

January,  1920 16.00 

April,1920 9.00-  13.50 

July.1920 9.00-  13.50 

October,1920 9.00-  13.(0 


Rose^  artificial — Prices  per  ounce. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $2.0O-$3.0O 

January,  1915 2.75-  3.00 

April,  1915 2.50-  3.00 

July,  1915 2.50-  3.00 

October,  1915 2.60-  3.00 

January,  1916 2.50-  3.00 

April,  1916 2.50-3.00 

July,  1916 2.50-  3.00 

October,  1916 2.60-  3.00 

January,  1917 2. 75-  3.00 

October,  1917 2.50-3.00 

January,  1918 2.50-  3.00 


April,  1918 $2.c:-$3  00 

July,1918 2.60    3. no 

October,  1918 2.50    3  00 

January,  1919 2.50-  3  00 

April,  1919 2. 50  -  4 .  50 

July,  1919 2.50-  4.00 

October,  1919 2.50-  4  00 

January,  1920 2.50-  4  00 

April,  1920 2.50-  4.00 

July,  1920 2.60-  4.  W 

October,  1920 2.50-  4. GO 


Attar  of  roses — Rates  of  duty. 


Act  of— 

Par. 

553 
661 
568 
628 
639 
46 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
ad  valorem. 

1883 

Attar  of  roses 

Free. 

1890 

Oils:   *    *    *    Attar  of  roses,    *    *    * 

Do. 

1891 

do 

Do. 

1897 

do 

Do. 

1909 

do 

Do. 

1913 

Oils,  iijfclUed  and  assential:  *    *    *    attar  of  roses;    *    *    *;    Pro- 
videif  That  no  article  containing  alcohol  shall  be  classified  for  dutv 
under  this  paragraph. 

20  per  cent. 
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Court  and  Treasury  Decisions. 

A  synthetic  product  made  up  as  nearly  as  possible  like  natural 
oil  of  rose,  called  ''oil  of  rose,  artificial,"  to  distinguish  it  from  the 
natural  oil  with  which  it  is  substantially  identical  in  properties,  was- 
held  not  dutiable  as  a  chemical  compound  imder  the  act  of  1897, 
but  exempt  from  duty  imder  the  provision  of  '^ottar  of  roses"  in 
paragraph  626  of  that  act.     (G.  A.  5732;  T.  D.  25438,  of  1904.) 

An  odoriferous  essential  oil  perfmned  with  the  essence  of  roses  or 
other  flowers  was  held  dutiable  as  an  essential  oil  under  paragraph 
76  of  the  act  of  1890  and  not  exempt  from  duty  as  attar  of  roses 
under  paragraph  661  of  that  act.  Attar  of  roses  of  commerce  was. 
declared  to  be  described  by  the  recognized  authorities  as  a  volatile 
and  highly  fragrant  essential  oil  made  in  Turkey  and  other  eastern 
countries,  also  in  the  south  of  France,  from  the  finest  varieties  of 
roses,  chiefly  from  the  damask  rose,  or  Rosa  Damascena,  by  dis-^ 
tilling  the  leaves  with  water  at  a  low  temperature,  the  yield  being; 
very  small,  150  poimds  of  the  rose  leaves  yielding  less,  generally,, 
than  an  oimce  of  attar  or  otto.  It  is  of  a  yellowish  color,  is  soluble 
in  absolute  alcohol  and  in  acetic  acid,  and  should  congeal  well  in 
five  minutes  at  a  temperature  of  54^°  F. 

The  wholesale  market  price  of  good  Turkish  attar  of  roses  at  that 
time  was  said  to  be  25  shillings  sterling  per  oimce,  and  of  the  French 
to  be  1,800  francs  per  kilo.     (G.  A.  1829;  T,  D.  13557,  of  1892.) 

In  decisions  under  the  act  of  1883  merchandise  described  as  oil 
of  rose  was  held  dutiable  as  an  expressed  oil,  rather  than  exempt 
from  duty  as  attar  of  roses.  (T.  D.  9241,  of  1889;  G,  A.  199;  T.  U. 
10549,  of  1890.) 

OILS  OF  LAVENDAR  AND  ASPIC  OR  SPIKE  LAVENDER. 

(Par.  46,  Act  of  1913,  20  per  cent  ad  valorem.) 

Summary. 

Oils  of  lavender  and  aspic  or  spike  lavender  are  essential  oils. 

Sroduced  bv  steam  distillation  of  certain  varieties  of  lavender 
owers.  Oil  of  lavender,  the  more  expensive  of  the  two  oils,  is 
derived  from  Lavendula  vera,  which  grows  as  a  wild  herb  on  the 
higher  slopes  of  the  Alps,  or  is  cultivated  in  England.  Spike  lavender 
(from  L,  spica),  is  produced  principally  in  France  and  Spain.  It  is 
used  in  cheap  perfumery,  and  certain  varnishes  and  lacquers  and  as 
a  common  adulterant  of  true  lavender  oil.  The  latter  oil  is  highly 
valued  for  its  odor  and  is  used  extensively  in  perfumery,  cosmetics, 
and  as  a  flavor.  To  a  limited  extent,  lavender  oil  and  certain  of  it& 
preparations  are  used  in  medicine. 

Oil  of  lavender  and  spike  oil  are  not  produced  in  the  United  States,, 
although  experimental  cultivation  by  the  Department  of  Agricul- 
ture has  demonstrated  that  the  lavender  plants  can  be  grown  suc-^ 
cessfully  in  this  country. 

A  large  part  of  the  lavender  oil  of  commerce  is  distilled  in  small 
copper  stills  heated  over  open  fires.  These  stills  are  easily  carried 
from  place  to  place,  since  it  is  necessary  that  the  oil  be  distilled  from 
the  flowers  within  a  short  while  after  they  are  picked.  In  a  few  of 
the  districts  of  largest  production  the  stills  are  permanent  installa^ 
tions,  utilizing  modem  methods  of  steam  distillation.     The  French 
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production  of  true  lavender  oil  has  been  estimated  to  be  about 
130,000  pounds. 

In  England  the  industry  is  on  a  considerably  smaller  scale,  but 
the  careful  cultivation  of  the  plants  has  resulted  in  the  production 
of  a  high  grade  of  oil  which  normally  brings  a  higher  price  than 
does  the  French  product. 

Imports  of  both  lavender  and  spike  oils  are  combined  in  the  official 
statistics,  which,  however,  indicate  an  average  prewar  import  of 
153,200  pounds,  valued  at  $208,000.  Imports  fell  off  considerably 
during  1914  and  1915,  but  averaged  144,000  pounds  for  the  next 
4-year  period. 

Oils  of  lavender  and  aspic  or  spike  lavender  were  mentioned  in  the 
free  list  of  the  acts  of  1883,  1890,  1894,  1897,  and  1909.  A  duty  of 
20  per  cent  ad  valorem  was  imposed  in  1913.  Since  1916  these  oil? 
have  yielded  an  average  annual  revenue  of  about  $50,000. 

General  Information-. 

PROVISIONS    IN   tariff   ACT   OF   1913. 

Par.  46.  *'Oils,  distilled  and  essential;  *  *  *  lavender,  and 
aspic  or  spike  lavender;  *  *  *  20  per  centum  ad  valorem:  Pro- 
viaedj  That  no  article  containing  alcohol  shall  be  classified  for  duty 
imder  this  paragraph. '' 

DESCRIPTION   AND  USES. 

Oil  of  lavender  is  the  volatile  oil  obtained  by  the  steam  distillation 
of  the  flowers  of  the  lavender  plant  (Lavendula  vera).  The  plant  is 
native  to  southern  Europe  and  grows  as  a  flowering  herb  on  the 
higher  slopes  of  the  Alps.  It  has  oeen  transplanted  to  several  coun- 
tries, and  especially  to  England,  where  careful  cultivation  has  pro- 
duced plants  yielding  a  high-grade  oil.  In  addition  to  the  Lavendula 
vera  there  are  other  varieties  of  lavender  which  are  used  in  France  for 
the  preparation  of  the  essence.  One  of  these,  a  hybrid  formed  bj 
crossing  lavender  with  spike  (see  later),  is  known  as  lavandin,  and  it 
is  stated  that  20  per  cent  of  the  French  output  of  lavender  oil  is 
produced  from  this  variety.  Both  the  variety  of  the  plant  and  its 
source  or  origin  are  reflected  in  the  characteristics  of  the  oil.  The 
French  oils  have  an  ester  content  of  25  to  44  per  cent,  while  the 
English  product  falls  between  7  and  10  per  cent.  This  is  often  used 
for  distinguishing  the  two  oils,  but  other  tests  must  usually  be  made, 
since  enough  spiKe  oil,  the  principal  adulterant  of  lavender  oil,  may 
be  added  to  the  French  oil  to  lower  its  ester  content  to  that  of  the 
more  expensive  English  oil.  This,  however,  affects  the  optical  rota- 
tion, as  does  also  adulteration  with  turpentine.  More  dangerous 
sophistication  consists  in  adding  artificial  esters,  such  as  ethyl  citrate 
or  phthalate,  or  glyceyl  acetate  to  spike  oil.  Oil  of  lavender  is  a 
pale  yeUow  liquid  used  chiefly  in  perfumes  and  flavors.  The  oil  and 
several  of  its  preparations  are  recognized  by  the  United  States  Phar- 
macopoeia, although  the  medicinal  use  for  these  articles  is  very  lim- 
ited. A  ^'terpeneless''  lavender  oil,  which  has  two  and  one-half  to 
three  times  the  strength  of  the  natural  oil,  is  used  almost  exclusively 
in  cosmetics  and  as  a  flavoring  for  certain  liqueurs. 
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Oil  of  lavender  possesses  the  property  of  improving  with  age,  and 
for  this  reason  the  oils  are  often  set  aside  to  mature  and  sola  under 
the  date  of  preparation. 

(HI  of  dspicj  or  spike  lavender,  is  distilled  from  the  flowers  of 
Lavendvla  spica,  a  related  variety  of  lavender  which  grows  in  the 
lower  moimtainous  regions  of  France,  Spain,  and  Italy.  It  is  a  pale 
yellow  oil  with  an  odor  resembling  that  oi  both  lavender  and  rosemary 
oils.  Spike  oil,  as  it  is  sometimes  called,  is  practically  free  of  esters, 
but  contains  a  considerable  proportion  oi  alcoholic  constituents, 
notably  linalol,  camphor,  and  bomeol.  It  is  occasionally  adulterated 
with  turoentine,  rosemary  oil,  or  with  camphor  oil,  and  in  turn  is 
commonly  used  to  adulterate  lavender  oil.  It  is  used  in  cheap 
perfumery,  in  certain  lacquers  for  china  painting,  and  for  the  prepa- 
ration of  artists'  varnishes. 

PRODUCTION    AND   TRADE. 

The  lavender  industry  is  essentially  French,  with  the  exception  of 
the  marked  success  obtained  from  the  plants  cultivated  in  England. 
The  distillation  of  the  oil  takes  place  in  the  immediate  vicinity  of  the 
crops,  since  it  is  necessary  to  distil  the  oil  on  the  same  day  the  flowers 
are  harvested.  For  this  reason  portable  stills  are  largely  used  in  the 
mountainous  regions  of  southern  France,  and  much  of  the  very  finest 
lavender  oil  is  obtained  from  these  small,  transportable,  copper  stills 
heated  over  an  open  fire.  They  are  usually  3  or  4  feet  hi^h  and  2 
feet  in  diameter;  are  carried  from  place  to  place  on  the  backs  of 
donkeys.  They  are  owned  either  by  the  oil  buyers  or  are  loaned  to 
the  peasants  by  the  coal  merchants  for  5  to  10  francs  per  year. 

In  a  few  districts  in  France,  particularly  in  the  Ventoux  Mountains, 
and  in  the  factories  at  Barreme,  Villes,  and  Bedoin,  modem  methods 
of  steam  distillation  are  in  use.  In  general  these  methods  give  a 
greater  yield  of  oil  and  a  better  product.  According  to  Parry  the 
annual  production  of  lavender  oil  in  France  is  about  130,000 
pounds. 

English  lavender  oil  is  distilled  principally  in  Surrey,  Suffolk,  and 
Hertiordshire  Counties;  the  most  important  centers  of  the  industry 
are  at  Mitcham,  Amethill,  Hitchin,  and  Canterbury.  Both  the  steam 
and  open-fire  methods  of  distillation  are  in  use,  and  in  some  neigh- 
borhoods lavender  flowers  are  distilled  in  stills  previously  used  for 
peppermint  oil.  Statistics  for  the  English  industry  are  not  available, 
but  its  production  in  known  to  be  considerably  smaller  than  that  of  the 
French  industry. 

About  145  pounds  of  true  lavender  flowers  are  required  for  the 
production  of  1  pound  of  the  oil  (yield  of  0.69  per  cent),  although 
yields  vary  considerably  with  the  plant  varieties.  The  yield  of  oil 
of  spike  lavender  is  reported  by  Parry  to  range  between  0.5  and  1 
per  cent. 

IMPORTS. 

The  imports  of  lavender  and  spike  oils  (not  shown  separately)  have 
varied  widely  in  recent  years.  The  average  imports  for  the  period 
1900  to  1913  were  153,200  pounds,  valued  at  $208,000.  The  maxi- 
mum quantity  was  received  in  1909  and  amounted  to  255,134  pounds, 
valued  at  $315,041.  Imports  in  1913  were  227,013  pounds;  in  1914 
and  1915,  only  about  one-third  of  this  amount,  and  the  average  for 
1916-1919  was  144,000  pounds,  valued  at  $255,000.  It  should  .be 
noted  that  the  lower  price  of  spike  oil  tends  to  bring  down  the  re- 
ported value  for  the  imports  of  lavender  and  spike  lavender  oils. 
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Imports  during  the  fiscal  year  1914  were  received  from  the  following: 
sources: 

Per  cent. 

France 58.  2^ 

Spain 23.9^ 

Germany 17.  5 

England 0.  4 

PRICES. 

True  oil  of  lavender  is  much  more  expensive  than  the  oil  of  spike- 
lavender;  prior  to  the  war  the  former  sold  for  $3.75  to  $4  per  pound 
and  the  latter,  at  about  $1  per  pound.  The  first  two  years  of  the 
war  saw  little  change  in  the  price  of  lavender  oil,  although  a  gradual 
increase  started  in  1916  and  prices  continued  to  rise  imtil  in  the 
middle  of  1920  the  prewar  price  had  practically  trebled.  The 
average  yearly  prices  for  this  period  were  as  follows: 


Per  pound. 

1913 $3.  375 

1914 3.  833 

1915 3.521 

1916 3.975 


Per  pound. 

1917 $4.65 

1918 5.433 

1919 7.625 

1920 »  10.75 


i  Six  months 

The  prices  for  French  spike  oil  increased  to  $1.25  and  $1.50  durinff- 
1915,  and  remained  practically  unchanged  during  1916,  1917,  and 
1918.  At  the  beginning  of  1919  a  rise  to  $1.75-$1.80  occurred,  and 
this  price  held  until  a  further  increase  in  January,  1920,  brought  the 
price  to  $2.25-$2.30.  During  the  second  and  third  quarters  of 
1920  spike  oil  reached  the  highest  level  in  its  history  and  sold  for 
$3  and  $3.25  per  pound. 

TARIFF   HISTORY   AND    CONSIDERATIONS. 

Aspic,  or  spike  lavender,  and  lavender  oils  were  exempt  from  duty 
from  1883  until  the  act  of  1913  imposed  a  rate  of  20  per  cent  ad 
valorem. 

The  lavender  oils  present  no  tariff  problem.  They  are  not  pro- 
duced in  the  United  States,  nor  are  they  directly  competitive  with 
any  of  the  domestic  essential  oils.  Since  1916  they  have  yielded  an 
average  annual  revenue  of  about  $50,000. 

Lavender  and  aspic  or  spike  lavender — Imports  for  consumption — Revenue, 


Fiscal  year. 


1909... 
1910... 
1911... 
1912... 
1913... 
1914... 
1914... 
1915... 
1916... 
1917... 
1918... 
1919.... 


Rate  of  duty. 


Free. . . 

do. 

do. 

do. 

do. 

do. 


do 

20  per  cent , 

do 

do 

do 

do 

do 


Quantity. 


Pounds. 

143, 422 

2=>5, 134 

101,373 

12tt,6S3 

162, 920 

227,013 

2S,  .557 

32,0S4 

67,329 

198,205 

144,663 

122,958 

111,411 


Value. 

Duty 
collected. 

$2>5,642 
31.5, 041 
148,971 
180,232 
268,347 
4S2, 779 
57,888 
32,779 
117,039 
271,815 
237, 081 
273,466 
250,^23 

$6,555 
23,407 
54,363 
47,416 
.54,693 
50,l€4 

Value  per 

unit  of 
quantity. 


11.78 
1.23 
1.47 
1.42- 
1.65 


13 
03 
02 
73 
,37 
1.63 
2  12 
2. 26 


2. 
2. 
1. 
1. 
1. 


Actual  and 

computed 

ad  valoren> 

rate. 


Per  cent.. 


20.00 
20.00 
20i00 
20;  00 
20.00 
20.00 


TARIFF  INFORMATION  SURVEYS. 


49 


Oil  of  lavender  flowers — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $3.75-14.00 

Janaary,  1915 3.60-  4.76 

April,  1915 3.50-  4.00 

ray,1915 3.50-  4.00 

October,  1915 3.25-  4.00 

January,  1916. 4.00-  4.25 

April,1916 4.00-  425 

Jifiy.1916 4.0O-  4.25 

October,  1916 3.90-  4.25 

January,  1917 3.90-  4.25 

ApTil,1917 4.25-  4.50 

Jifly,1917 5.00-  6.25 


October,  1917 $5.00^.60 

January,  1918 5.25-  5.50 

April,1918 525-  5.50 

July,1918 :...    6.00-  5.25 

October,  1918 6.25-  6.60 

January,  1919 6.50 

April,  1919 7.0O-7.50 

jSy,  1919 7.50-  7.75 

October,  1919 9.50-10.00 

January,  1920 la 75-11.00 

April,  1920 11.00-12.00 

Jifly,1920 10.60-11.00 


Oil  of  spike  lavender — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 10.90-11.10 

January,  1915 1.40-  1.50 

April,1915 1.10-  1.25 

JiSy,1915 1.10-  1.25 

October,  1916 1.25-  1.50 

January,1916 1.25-  1.50 

April,1916 1.20-  1.40 

Jidy.Wie 1.20-  1.40 

Ociober,1916 1.20-  1.40 

January,  1917 1.20-  1.40 

October,  1917 » 1.50-  1.75 


January,  19181 $1.25-11.60 

April,  19181 1.25-  1.50 

July,  19181 1.15-  1.25 

October,  1918 1 1.25-  1.35 

January,  1919 1.75-  1.80 

April,  1919 1.75-  1.80 

July,  1919 1.75-  1.80 

October,1919 1.75-  1.80 

January,  1920 2.25-  2.30 

April,1920 3.00-  3.25 

July,1920 3.00-  3.25 


1  Prices  for  1918-1920  are  for  lavender,  spike,  French. 
OUs  of  lavender  and  aspic,  or  spike  lavender — Rates  of  duty. 


Act  of— 

Par. 

1883 

560 

1883 

573 

1890 

661 

1894 

568 

1897 

626 

1909 

639 

1913 

46 

Tariff  classlflcation  or  description. 


Oils: 

Aspic  or  spike  lavender 

Lavender 

Oils:    *    *    *    aspic  or  spike  lavender,    *    *    *    lavender 

do , 

do..... 

do 

Oils,  distilled  and  essential:  *  *  *  lavender,  and  aspic  or  spike 
lavender;  *  *  *  Provided,  That  no  article  containing  alcohol 
shall  be  classified  lor  duty  under  this  paragraph. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 

Do. 

Do. 

Do. 

Do. 

Do. 
20  per  cent. 


Court  and  Treasury  Decisions. 

Lavender  oil  mixed  with  French  turpentine  was  held  properly 
classified  as  a  chemical  compound  under  paragraph  3  of  the  act  of 
1909,  and  not  exempt  from  duty  as  lavender  oil.  (Abstract  29750, 
T.  D.  32823,  of  1912.) 

PEPPERMINT  OIL. 
(Par.  46,  act  of  1913,  25  cents  per  pound.) 

Summary. 

Peppermint  oil  is,  with  the  exception  of  turpentine,  the  most 
important  of  the  domestic  volatile  oils.  The  industry,  which  is  one 
of  long  standing  in  the  United  States,  had  a  reported  production  in 
1914  of  365,000  pounds,  valued  at  about  $600,000.  There  has  since 
been  a  considerable  decline  in  the  quantity  of  peppermint  oil  pro- 
duced in  this  country,  but  because  of  the  high  prices  the  value  of 
total  output  is  now  considerably  in  excess  of  a  million  dollars.  A 
complete  census  of  production  has  not  been  made  since  1914,  but 
reliaole  estimates  indicated  a  production  of  about  275,000  pounds 
in  1917,  and  260,000  pounds  in  1919.  The  average  domestic  con- 
sumption, calculated  by  subtracting  the  exports  from  the  sum  of 

35284— 21— A-12 1 
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the  production  and  imports,   is   in   the  neighborhood  of  300,000 
pounds  per  year. 

The  united  States,  prior  to  the  war,  produced  about  one-half  of 
the  world's  output  of  peppermint  oil.  The  bulk  of  the  remainder 
was  Japanese  peppermint  oil,  which,  however,  is  usually  considered 
inferior  to  Amarican  and  European  oils,  for  all  purposes  other  than 
the  preparation  of  menthol.  The  American  (or  English)  oil  is  pre- 
ferred for  flavoring  purposes  and  commands  a  somewhat  higher  price. 

The  United  States  maintains  both  an  import  and  export  trade  in 
peppermint  oil.  Exports  in  normal  times  are  considerably  in  excess 
of  the  imports.     Prior  to  1914  imports  averaged  only  about  3,000 

Eounds,  while  the  exports  exceeded  100,000  pounds.  Since  1914, 
owever,  a  considerable  chan'^e  has  taken  place  in  the  industry. 
Production  has  shown  a  m irked  decline  and  the  imports  have 
increased  to  amounts  unprecedented  in  the  history  of  the  industry. 
The  domestic  export  trade  has  fallen  off  about  50  per  cent  since  1916. 
It  has  been  stated  that  the  increasing  imports  of  peppermint  oil 
were  required  for  the  manufacture  of  menthol,  but  this  is  considered 
unlikely  in  view  of  the  fact  that  the  imports  of  menthol  have 
also  shown  marked  increase  during  recent  years.  The  demand  in 
this  country  and  abroad  for  both  the  American  and  Japanese  oils 
is  probably  a  more  logical  explanation  for  this  trade. 

The  specific  duty  of  80  cents  per  pound  on  peppermint  oil  imposed 
by  the  act  of  1890  was  changed  to  an  ad  valorem  rate  of  25  per  cent 
in  1894.  The  return  was  made  to  a  specific  duty  in  1897  and  a  duty 
of  50  cents  per  pound  was  provided.  This  was  reduced  in  1909  to 
the  present  rate  of  25  cents  per  pound. 

Essential  oil  of  peppermint — Summary  table. 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Domestic 
produc- 
tion. 


Pounds. 
305,781 


363,991 


» 278,000 
V266*o66 


Imports 

con- 

simip- 
tion. 


Pounds. 

1,238 

1,098 

2,127 

1,839 

3,629 

18,794 

9,200 

17,066 

23,159 

29,360 

118,741 


Domestic 
exports. 


Pounds. 
161,811 
110y4ar 
123,420 
155,740 
134,663 
117,809 
184, 9S1 
154,096 
100,032 
76,247 
65,548 


Ratio  to  produc- 
tion (per  cent). 


Imports. 

Exports. 

0.40 

53 

0.18 

32.4 

8.39 

45.66 

25.  id 

Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Value 
(imports 
for  con- 
sump- 
tion). 


$6,416 

5,697 

12,126 

11,411 

13,097 

41,367 

8,959 

12,573 

37,734 

28,953 

139,466 


Value 

Amount 

per  unit 

of  duty. 

of 

quantity. 

S619 

$5.18 

284 

5.16 

531 

5.70 

459 

6.21 

882 

3.71 

4,698 

2.20 

2,300 

.97 

4,266 

.73 

5,789 

1.63 

7,340 

•  jfO 

29,685 

1.18 

Equiva- 
lent ad 
valorem 
rate. 

Per  cent. 

9.65 

4.99 

4.39 

4.03 

6.74 

11.36 

25.67 

33.93 

15.34 

25.35 

21.23 


1  Average  of  estimates  by  three  leading  producers  and  dealers.    See  W.  I.  B.  Price  Bulletin  No.  50. 
«  Oil,  Paint,  and  Drug  Reporter,  Yearbook  for  1919,  page  159. 
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General  Information. 

provisions  in  the  act  of  1913. 

Par.  46.  "Oils,  distilled  and  essential,  *  *  *  peppermint, 
*     *     *     25  cents  per  pound." 

DESCRIPTION   AND  USES. 

Oil  of  peppermint  is  a  volatile  oil  obtained  by  distillation  from  the 
flowering  plant  of  Mentha  peperita  tinne  (Fam.  Labiatse).  It  is  a 
colorless  liquid,  having  a  strong  odor  of  peppermint  and  a  cooling 
taste.  Pure  American  peppermint  oil  has  tne  following  character- 
istics: * 

Specific  gravity  at  15° 0.900  to  0.915. 

Optical  rotation -18°  to  -35°. 

Refractive  index 1.4600  to  1.4640. 

Menthol  as  esters 5  to  14  per  cent. 

Total  menthol 50  to  62  per  cent. 

Menthone 9  to  19  per  cent. 

Oil  of  peppermint  is  closely  related  to  the  other  mint  oils.  Japanese 
peppermint  oil  is  the  product  of  another  species  of  mint,  ana  while 
closely  related  to  peppermint  oil  and  known  m  the  trade  as  such,  it  is 
not  recognized  by  the  United  States  Pharmacopoeia.     For  all  pur- 

Soses  save  the  preparation  of  menthol,^  it  is  distinctly  inferior  to 
iuropean  and  American  peppermint  oils. 

Peppermint  oil  is  most  largely  used  in  the  preparation  of  the  well- 
known  flavor,  which  finds  extensive  use  in  chewing  gum,  confection- 
ery, and  pharmaceutical  preparations.  The  principal  constituent  of 
peppermint  oil  is  menthol,  a  white  crystalline  substance  largely  used 
in  medicine  and  perfumerv.  The  physiological  and  therapeutic 
properties  of  peppermint  oil  depend  primarily  upon  its  content  of 
menthol.  Peppei^t  oil  is  preferrea  for  internal  use  because  of 
its  more  pleasant  taste  and  it  is  widely  employed  as  a  gastric  stimu- 
lant. Preparations  recognized  by  the  United  States  Pharmacopoeia 
are  water  of  peppermint  and  spirits,  or  essence  of  peppermint.     . 

American  oil  of  peppermint  may  be  used  for  the  preparation  of 
menthol,  but  the  bulk  of  this  commodity  is  made  from  Japanese 
peppermint  oil. 

Trirpentine  oil  and  various  cheap  volatile  oils,  whose  odors  may  be 
masked  by  peppermint,  are  commonly  used  as  adulterants.  Oil 
from  which  menthol  has  been  separated  is  sometimes  used  to  adul- 
terate peppermint  oil. 

PRODUCTION    AND   CONSUMPTION. 

The  world's  supply  of  peppermint  oil  is  largely  derived  from  the 
United  States  and  Japan,  although  there  is  an  appreciable  produc- 
tion in  England,  France,  Germany,  and  Russia.  The  crop  both  here 
and  abroad  is  more  or  less  variable  and  it  is  difficult  tnerefore  to 
arrive  at  an  accurate  estimate  of  the  world's  production.  It  may 
be  assumed,  however,  that  the  total  output  per  year  is  somewhat  in 

1  Parry,  E.  J.,  The  Chemistry  of  the  Essential  Oils  and  Artificial  Perfumes,  p.  214. 

*  See  Tariff  Information  Survey  for  Menthol,  for  additional  discussion  of  Japanese  peppermint  industry 
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excess  of  600,000  pounds,  of  which  the  United  States  contributes 
approximately  50  per  cent. 

Domestic  production, — ^The  domestic  peppermint  industry  is  one  of 
long  standing,  and,  although  well  establisned,  production  has  been 
locSiajed  in  comparatively  few  districts.  Cultivation  began  in  Wayne 
County,  N.  Y.,  in  1816,  and  this  locality  soon  became  famous  for  the 
amount  and  quality  of  its  production.  Peppermint  was  introduced 
into  Ohio  a  few  years  later,  and  into  St.  Joseph  County,  Mich.,  in 
1836.  Michigan  is  now  the  center  of  the  American  industry,  with 
Indiana  ranking  second.  In  Wayne  County  the  production  at  one 
time  reached  50,000  pounds  and  4,000  acres  were  under  cultivation. 
In  recent  years,  however,  production  has  fallen  to  only  about  one- 
tenth  of  that  amount. 

About  1846  the  Michigan  industry  was  benefited  by  the  introduc- 
tion of  improved  distilling  machinery.  The  stills  have  since  been 
frequently  improved  and  enlarged,  and  at  present  probably  equal  or 
excel  anything  of  the  kind  in  the  world.  Single  distilleries  are  re- 
ported to  have  a  daily  capacity  of  1,000  pounds  of  oil. 

The  cultivation  of  peppermint  in  Michigan  and  Indiana  has  become 
a  very  specialized  industry.  It  is  carried  on  in  low-lying  muck  lands, 
which  form  the  beds  of  ancient  lakes;  the/  are  extremely-  rich,  but 
require  draining,  which  involves  considerable  expense.  On  lands  of 
this  sort  the  crop  may  be  grown  for  six  or  seven  years,  whereas  on 
ordinary  upland  soil  it  is  unprofitable  after  the  second  year.  This 
muck  land,  while  especially  adapted  for  mint  culture  and  also  for 
celery  and  cranberry  growing,  does  not  lend  itself  to  diversified  agri- 
culture as  do  the  uplands  of  the  mint-growing  States. 

Mint  is  planted  in  rows.  It  is  cultivated  early  in  the  season  and 
is  then  allowed  to  cover  the  ground.  Considerable  hand  hoeing  and 
weeding  are  necessary.  Plants  are  cut  with  sc^y  thes  or  machines^ 
partially  dried  in  windrows,  and  hand  distilled.  The  setting  of  the 
plants  is  carried  out  by  machinery  on  the  larger  farms,  and  a  single 
machine  does  the  work  of  10  or  15  men.  On  the  average,  330  pounds 
of  dried  mint  are  required  to  produce  1  pound  of  oil,  and  the  yield 
per  acre  runs  to  12  to  50  pounds,  a  fair  average  being  35  pounds  for 
the  first  year,  25  pounds  the  second,  and  12  pounds  the  third,  or  a 
three-year  average  of  24  pounds. 

Owing  to  the  expense  of  preparing  muck  lands  for  mint  culture, 
the  domestic  industry  has  come  chiefly  into  the  hands  of  a  few  large 
firms  who  operate  their  own  distilling  machinery.  Many  small 
growers  also  exist,  however,  especially  m  the  upland  sections,  but 
usually  their  production  is  distilled  at  stills  operated  under  a  co- 
operative system.  The  total  American  acreage  was  estimated  to  be 
in  the  neighborhood  of  30,000  acres  in  1914. 

The  Bureau  of  Census  reported  production  of  peppermint  oil  in 
1914  to  be  363,991  pounds,  valued  at  $601,617.  Tins  consisted  of 
254,793  pounds  of  crude  and  107,198  pounds  of  refined  oil.  The  1914 
production  represented  an  increase  of  about  15  per  cent  over  the  1909 
production  and  about  100  per  cent  over  the  production  of  1904. 
oince  1914  there  has  been  a  considerable  decline  in  domestic  produc- 
tion. Meldrum,  in  War  Industries  Board  Price  Bulletin  No.  50, 
estimated  the  domestic  production  during  1917  at  only  276,000 
pounds.  The  production  for  1919  sho-^^ed  a  further  decrease,  and  it 
was  stated  that  only  10,000  acres  were  under  cultivation  at  that  time. 
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This  decline  in  production  has  caused  an  appreciable  increase  in  im- 
ports, and  during  1919  and  1920  imports  were  in  the  neighborhood 
of  50  per  cent  of  domestic  production. 

FOREIGN  PRODUCnOK. 

Japan. — 'Peppermint  has  been  cultivated  in  Japan  since  prehistoric 
time;  the  oil  and  the  menthol,  which  is  its  chief  constituent,  are 
articles  of  consumption,  the  importance  of  which  has  increased 
rapidly  in  recent  years. 

Hokkaido,  Okayam,  and  Hiroshima  produced  about  90  per  cent 
of  the  Japanese  output.  The  latter  two  districts,  however,  which 
are  in  the  southern  portion  of  the  main  island  of  Japan,  formerly 

{>redominated,  but  here  the  crop  has  in  recent  yearsproved  somewhat 
ess  profitable  than  rice,  and  its  production  has  suflfered  accordingly. 
Either  two  or  three  crops  of  the  peppermint  herb  are  harvested  each 
year.  The  herb  is  dried  carefully  and  distilled  by  the  farmer  and 
also  by  buyers.  By  far  the  largest  proportion  of  the  production  of 
peppermint  oil  is  used  for  the  production  of  menthol,  which  is  sepa- 
rated from  the  crude  distillate  fey  refrigeration. 

Peppermint  oil  has  been  exported  from  Japan  in  considerable  quan- 
tities since  1880.  The  exported  oil  is  used  chiefly  for  menthol  pro- 
duction, although  the  Umted  States  prefers  to  import  its  menthol 
as  such.     (Production  statistics  are  shown  on  p.  56.) 

England, — ^The  earliest  recorded  commercial  peppermint  culture 
(outside  the  Orient)  was  begun  at  Mitcham,  England,  in  1750.  In 
1800  about  100  acres  were  in  peppermint,  and  the  oil  was  distilled 
in  London.  In  1850  about  500  acres  were  planted.  After  that  time 
the  English  industry  declined  rapidly,  owing  chiefly  to  American 
competition,  being  reduced  to  250  acres  in  1865.  Since  that  time  it 
has  continued  with  considerable  fluctuation  and  would  appear  not 
usually  to  exceed  500  or  600  acres.  The  plant  cultivated  at  Mitcham 
is  the  black  mint,  and  the  oil  derived  therefrom  is  exceptionally  fine. 
Mitcham  oil  has  been  generally  the  most  expensive  of  peppenftint 
oils,  but  its  quality  has  been  of  late  years  closely  approached  or  equaled 
by  the  American  product.  Mitcham  is  still  the  center  of  the  English 
industry,  but  an  approximately  equal  acreage  is  now  planted  in  other 
localities.  . 

Production  is  carried  on  both  by  small  landholders  and  by  com- 
mercial firms.  Distillation  is  carried  on  both  in  small  outdoor  stills 
and  in  larger  establishments,  holding  a  ton  or  more  at  a  charge, 
owned  by  the  larger  firms.  The  oil  yield  of  English  mint  is  com- 
paratively small — 10  to  15  pounds,  rarely  25  pounds,  per  acre.  The 
output  of  Mitcham  oil  runs  from  8,000  to  10,000  pounds  annually, 
and  probably  an  equivalent  amount  is  produced  elsewhere  in  England. 
The  amount  of  ^'  English  oil  ^'  appearing  in  trade  is  said  frequently  to  be 
double  the  amount  which  can  be  accounted  for  by  the  imports,  owing 
to  extensive  substitution  by  American  and  other  oils.  The  high 
quality  of  English  peppermint  oil  is  considered  due  rather  to  careiul 
selection  of  plants  than  to  superior  methods  of  culture  or  distillation. 
France. — French  peppermint  is  grown  chiefly  for  local  use,  and 
little  is  exported,  altnough  the  oil  is  of  high  (luality.  Centers  of  pro- 
duction are  the  districts  of  the  Alpes  Maritimes,  Montagues  Noires, 
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Grasse,  and  La  Colle.  French  production  is  estimated  by  Schimmel 
&  Co.  at  6,600  pounds. 

Russia, — Peppermint  is  apparently  cultivated  on  a  large  scale  in 
Russia,  although  reports  on  this  subject  are  at  considerable  variance. 
However,  the  oil  is  apparently  distilled  only  on  a  small  scale  and  in 
a  primitive  way.  Scnimmel  &  Co.  estimates  the  Russian  produc- 
tion at  26,400  pounds. 

Elsewhere  in  Europe, — The  production  of  peppermint  oil  in  Ger- 
many is  relatively  unimportant,  as  that  coimtry  is  one  of  the  largest 
importers.  Italy  and  Sicily  produced  a  variable  amount  of  pepper- 
mint oil,  estimated  at  about  8,800  pounds  in  1910.  Small  quantities 
are  also  produced  in  Holland,  Belgium,  Sweden,  Austria,  and  Spain. 

• 

DOMESTIC   EXPORTS. 

The  United  States  has  developed  an  export  trade  in  peppermint  oil 
which  is  considerably  in  excess  of  the  imports.  For  tne  10-year 
period  1909-1918  the  exports  averaged  131,921  pounds,  valued  at 
$314,862.  Prior  to  the  war  our  chief  customers  were  Germany, 
England,  and  France.  Since  1915  our  exports  to  England  and 
France  have  increased  materially.  In  1919  exports  dropped  to  65,548 
pounds,  the  lowest  figure  on  record  in  recent  years. 

IMPORTS. 

Prior  to  the  war  the  United  States  imported  a  relatively  small 
quantity  of  peppermint  oil,  most  of  which  was  probably  used  for  the 
production  of  menthol.  In  1914  the  imports  increased  to  18,000 
pounds.  In  1915  they  dropped  off  about  9,000  pounds,  and  for  the 
period  1916-1918  averaged  about  23,000  pounds.  During  the  fiscal 
year  1919  imports  increased  to  the  unprecedented  figure  of  118,741 
pounds,  which  is  at  least  500  per  cent  more  than  the  average  prewar 
importations.  For  the  10-year  period  1910-1919  imports  averaged 
22,491  pounds,  valued  at  $31,104. 

During  the  fiscal  year  1914  imports  of  peppermint  oil  were  received 
from  the  following  sources:  England,  35.8  per  cent;  Germany,  26.9 
per  cent;  Japan,  23.6  per  cent;  France,  11.6  per  cent;  all  9thers,  2.1 
per  cent. 

PRICES. 

The  price  of  peppermint  oil  in  general  is  extremely  variable  and 
has  been  influenced  greatly  by  changes  in  planting,  seasonal  vicissi- 
tudes, and  foreign  competition.  During  1913  and  1914  the  trend 
of  the  price  was  upward.  The  outbreak  of  the  w^ar  caused  a  brief 
additional  advance,  but  because  of  overproduction  the  price  receded 
to  less  than  $2  per  pound.  During  1917  prices  again  showed  a  grad- 
ual increase,  and  in  January,  1918,  peppermint  ou  in  tins  was  quoted 
at  $3.25  per  pound.  Short  crops  and  the  inability  to  secure  labor 
and  a  delay  in  distilling  during  the  latter  part  oi  1918  caused  an 
increase  to  $5.25  per  pound,  and  by  April,  1919,  the  price  had  risen; 
to  $9  per  pound,  whicn  may  be  regarded  as  the  maximum  for  recent, 
years.     The  high  level  of  prices  was  maintained  during  the  remaining 
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months  of  1919  and  the  first  half  of  1920.    The  record  of  high  and 
low  prices  per  pound  for  the  last  nine  years  is  as  follows : 


Year. 

High. 

Low. 

Year. 

High. 

Low. 

1911 

12.90 
2.85 
3.85 
4.60 
2.00 

12.25 
2.75 
2.75 
1.40 
1.35 

1916 

$2.30 
4.10 
5.25 
9.00 

$1.80 

1912 

1917 

2.85 

1913 

1918 

2.90 

1914 

1919 

5.10 

1915 

TARIFF   HISTORY. 

Peppermint  oil  was  mentioned  specifically  in  the  tariflP  act  of  1890 
"which  provided  a  duty  of  80  cents  per  pound.  This  duty  in  1982  was 
equivalent  to  69.52  per  cent  ad  valorem.  The  act  of  1894  reduced 
the  rate  to  25  per  cent  ad  valorem,  but  in  the  act  of  1897  return  was 
made  to  a  specific  duty,  and  a  rate  of  60  cents  per  potmd  was  pro- 
vided. In  1905  the  specific  duty  was  equivalent  to  43.20  per  cent 
ad  valorem.  Since  1909  peppermint  oil  had  been  dutiable  at  25 
cents  per  po^nd  and  the  ad  valorem  equivalent  has  varied  between 
4.03  per  cent  in  1912  and  33.93  per  cent  in  1916.  The  average  ad 
valorem  equivalent  for  the  period  1910-1919  was  18.2  per  cent. 

TARIFF    CONSIDERATIONS. 


The  relation  between  the  rates  of  duty  on  peppermint  oil  and 
menthol  is  of  interest.  Peppermint  oil  (the  only  raw  material  for 
menthol)  contains  50  to  60  per  cent  menthol  but  only  40  to  50  per 
cent  is  usually  recovered.  On  this  basis  the  duty  of  25  cents  per 
pound  on  peppermint  oil  would  be  equivalent  to  50  to  55  cents  per 
pound  of  menthol  contained,  or  almost  exactly  equal  to  the  present 
rate  of  duty  on  that  commodity.  (Act  of  1913,  paragraph  43: 
''Menthol,  50  cents  per  pound. '0 

Production  in  the  United  States  has  fallen  off  considerably  since 
1914,  and  there  has  been  a  corresponding  increase  in  imports  and 
decrease  in  exports.  It  is  not  entirely  evident  why  this  country 
maintains  both  an  import  and  export  trade  in  peppermint  oil,  but 
it  is  believed  that  both  here  and  aoroad  the  different  characteristics 
of  the  domestic  and  imported  oils  have  created  demands  for  each  of 
the  oils. 

Changes  in  the  rate  of  duty  have  had  little  effect  on  the  quantity 
of  imports.  The  maximum  revenue,  which  was  received  m  1918, 
amounted  to  $29,685;  since  1914,  however,  peppermint  oil  has 
yielded  an  average  annual  revenue  of  only  about  $11,500.    > 

Peppermint  oil — Production  in  United  States. 
[Figures  from  Federal  census.] 


Year. 


1899. 
1904. 


Quantity. 

Value. 

Poundft. 
202,550 
130,022 

1188,559 
470,037 

Year. 


1909. 
1914. 


Quantity. 


Pounds. 
305,781 
363,991 


Value. 


$519,079 
601,617 
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Peppermint  oU — Production  in  United  States, 

[Figures  from  Chemical  and  AUiod  Industries,  Census  of  ManiUiactures,  1914.) 

1909: 

Crude,  269,081  pounds $450, 981 

Refined,  36,700  pounds 68, 098 

1914: 

Crude,  254,793  pounds 353, 076 

Refined,  109,198  pounds 248, 541 

Japanese  production  of  oil  of  peppermint. 


Year. 


1908 
1909 
1910 
1911 
1912 
1913 


Quantity. 


Pounds. 
89,342 
143,282 
158,203 
165,315 
208,076 
274,109 


Value. 


$93,275 
156,412 
177,440 
223,111 
296,835 
330,300 


Year. 


1914 

1915 : 

1916 

1917 

1918 , 


Quantity. 


Pounds. 
326,584 
575,671 
540,446 
569,332 
420,428 


Value. 


S299,082 
390,014 
352,715 
356,026 
368,885 


Source:  Thirty-fifth  Statistical  Report  of  Agriculture  and  Commerce,  Japan,  1920. 

Peppermint  oil — Imports  for  consumption — Revenue. 


Fiscal  year— 


1908. 
1909. 


1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920(first6months) 


Rate  of  duty. 


50 cents  per  pound. 

/ do 

t...do 

25  c  ents  per  pound . 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


Quantity. 


Pounds. 

2,039 

1,238 

38 

1,060 

2,127 

1,839 

3,529 

18,794 

9,200 

17,066 

23,159 

29,360 

118,741 

40,551 


Value. 


$8,869 

6,416 

73 

5,624 

12,126 

11,411 

13,097 

4r367 

8,959 

12,573 

37,734 

28,953 

139,466 

76,656 


Duty 
collected. 


$1,019 

619 

19 

265 

531 

459 

882 

4,698 

2,300 

4,266 

5,789 

7,340 

29,685 

10,137 


Value  per 

unit  of 
quantity. 


$4.35 

5.18 

1.92 

5.30 

6.70 

6.21 

3.71 

2.20 

.97 

.73 

1.63 

.  Vo 

1.18 

1.88 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

11.49 

9.65 

26.03 

4.71 

4.39 

4.03 

6.74 

11  30 

26.67 

33.93 

16.34 

25.35 

21.23 

13.25 


Peppermint  oil — Domestic  exports  (fiscal  years). 


Exported  to— 


France 

Germany.. 
England . . . 
Scotland... 

Canada 

Australia... 
All  other. . . 

Total 


1909 


Pounds. 


5,060 
57,310 
81,232 
5,008 
2,646 
3,571 
5,984 


161,811 


Value. 


288,318 


1910 


Pounds. 


$8,334 

4,710 

118,023 

53,815 

128, 166 

41,592 

8,436 

2,878 

4,022 

3,895 

7,361 

1,704 

13,976 

1,813 

110,407 


Value. 


$10, 102 
119,411 
66,192 
5,490 
6,999 
3,708 
3,943 


215,845 


1911 


Pounds. 


7,634 

39,733 

65,320 

800 

3,644 

2,099 

4,190 


123,420 


Value. 


$17,425 
94,557 

132,000 
1,800 
8,577 
4,796 
9,880 


269,034 
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Peppermint  oU — Domestic  exports  (fiscal  years). 


Exported  to— 


France 

<5erman  y . . 
England . . . 
Scotland . . . 

Canada 

Australia... 
A]I  other. . . 

ToUl 


1912 


Pounds. 

Value. 

13.195 

$40,298 

57,266 

163,942 

65,427 

158,244 

3,620 

11,421 

3,749 

11,532 

2,148 

6,500 

10,335 

30,694 

155,740 


422,631 


1913 


Pounds. 


14,272 
40,609 
59,002 
1,290 
8,157 
2,982 
8,351 


134,663 


Value. 


$43,980 

124,758 

163,923 

3,854 

25,091 

9,045 

24,900 


395,551 


1914 


Pounds. 


8,980 
48,195 
45,086 
1,714 
5,571 
3,293 
4,970 


117,809 


Value. 


$31,849 

167,396 

149,912 

5,262 

19, 181 

7,422 

16,028 


397,050 


Peppermint  oil — DoTnestic  exports  (fiscal  years). 


Exported  to— 

1915 

1916 

1917 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

France 

11,790 

97,694 

8,200 

9,929 

1,192 

56,176 

$23, 159 

193,375 

21,775 

19,084 

3,197 

124,003 

27,229 

80,399 

4,500 

7,844 

1,972 

32, 152 

$58,454 

163,642 

9,080 

14,376 

5,143 

72,375 

19,748 
49,102 

300 
15, 131 

803 
14,948 

$45,077 

England 

101,342 
690 

Scotland 

Canada 

33,428 

Australia 

2,220 

Another 

35.870 

Total 

184,981 

•  384,593 

154,096 

323,070 

100,032 

218,627 

Peppermint  oil — Domestic  exports  (fiscal  years). 


Exported  to— 

• 

1918 

1919 

1920 

Pounds. 

Value. 

Pounds. 

4,331 
17,621 
20,806 

3,944 
18,846 

Value. 

Pounds. 

Value. 

France 

11,387 
32,228 
16,784 
5,571 
10,277 

$34,318 
96,684 
49,096 
17,545 
36,256 

$25,555 
99,458 

102,732 
14,363 
82,962 

England 

Canada 

Australia 

All  other 

Total 

76,247 

233,899 

65,548 

325,070 

90,255 

677,695 

Peppermint  leaves  (American) — Prices  per  pounds  wholesale^  New  Yorhy  sf 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Cents. 

Jan.  1,1912 10-12 

Apr.  1,1912 10-12 

July  1,1912 11-12 

Sept.  30, 1912 11-12 

Dec.  30, 1912 11-12 

Mar.  31, 1913 11-12 

June  30. 1913 11-12 

Sept.  29, 1913 11-12 

Dec.  29, 1913 11-12 

Mar.  30, 1914 11-12 

June30,1914 11-12 

Sept.  28, 1914 12-14 

Dec.  28, 1914 12-14 

Mar.  29, 1915 12-14 

June28,1915 12  14 

Sept.  27,1915 12  14 

Jan.  1,1916 12-14 

Apr.  3, 1916 16-18 


Cents. 

Julys,  1916 16-18 

Oct.  2, 1916 14-16 

Jan.  1.1917 14-16 

Apr.  2, 1917 16-18 

July  2, 1917 16-18 

Oct.  1,1917 16-17 

Jan.  1,1918 25-28 

April,  1918 25-28 

July,  1918 26-30 

October,  1918 25 

January,  1919 25 

April,  1919 25 

July.  1919 30 

October,  1919 30 

Jan.  1,1920 28-30 

Apr.  1,1920 28-30 

July,  1920 30-33 

October,  1920 30-33 
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Essential  oiUf  peppermint^  tins — Prices  per  pounds  wholesale^  New  YorkySpot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1912 $2. 

Apr.  1,1912 2. 

July  1,1912.. 2. 

Sept. »),  1912 2. 

Dec.  30, 1912 2. 

Mar.  29, 1913 2. 

June  30, 1913 2. 

Sept.  29, 1913 3. 

Dec.  29, 1913 ". 3. 

Mar.  30, 1914 4. 

June  29, 1914 4. 

August,  1914 2. 

October,  1914 1. 

January,  1915.. . ; 1. 

April,  1915 1. 

July.  1915 1. 

October,  1915 1. 

January,  1916 1. 

April,  1916 1. 


85-42.96 
85-  3.00 
75-2.90 
85-3.00 
80-2.90 
85-  3.00 
85-  3.00 
85-3.90 
60-  3.80 
25-  4.50 
00-4.25 
75-  3. 10 
85-2.00 
35-  1.40 
55-  1.60 
60-  1.65 
60-  1.65 
95-  2. 10 
95-  2. 10 


July,  1916 $1.80-11. 86. 

October,  1916 2.30-.2.4a 

January,1917 2.16-  2.26 

Apr.2,1917 2.25-  2.30 

July,1917 2.75-  2.85 

October,1917 3.56-  3.6a 

January,  1918 3.25-  3.30 

April,1918 2.90-  3.00 

July,1918 3.15-  3.36 

October,  1918 5.10-  6.25 

January,  1919 5.10-  6.20 

April,  1919 9.00 

July.1919 6.50-  8.60 

October,  1919 7.75 

January,  1920 8.00 

April,1920 8.25-  8.50 

July,1920 7.00-  7.50 

OctoW,  1920 6.60-  6.75 


Essential  oils — Peppermint,  branded  bottles — Prices  per  pound,  wholesale,  New  Yoric,  spot: 

[Data  from  Oil,  Paint,  and  Drug  Reporter.) 


Jan.l,  1912 $3.25-$3.50 

Apr.1,1912 3.35-  3.60 

Julyl,1912 3.35-  3.60 

Sept.30,1912 3.25-  3.50 

Dec.30,1912 3.35-  3.40 

Mar.29,1913 3.30-  3.40 

Jime30,1913 3.30-  3.40 

Sept.29, 1913 4.10-4.20 

Dec.29,1913 3.90-  4.00 

Mar.30, 1914 4.60-  4.75 

June29, 1914 4.60-  4.75 

August,1914 4.15-  4.20 

Oct.1,1914 3.00-  3.25 

January,  1915 2.50-  2.60 

April,1915 2.45-  2.50 

July,1915 2.45-  2.50 

October,  1915 2.45-  2.50 

January,  1916 2.60-  2.65 

Aprll,1916 2.65-2.70 


July,  1916 S2.65-«2.70 

October,1916 2.85-  2.90 

January,  1917 2.86-  2.90 

Apr.2,1917 2.85-  2.90' 

July,1917 3.00-  3.10* 

October,  1917 3.90-  4.00- 

January,  1918 4. 10* 

April,1918 4.00-  4.10 

July.  1918 4.10 

October,  1918 6.25-  6.50- 

January,  1919 6.25-  6.50' 

April,  1919 10.00-10.26 

July,  1919 10.00-10.25 

October,  1919 (0 

January,  1920 10. 50-1 0. 76. 

April,  1920 11.00- 

July,  1920 (1) 

October,  1919 (0 


I  Nominal. 


Peppermint  oil — Raies  of  duty. 


Act  of— 


1883 


1890 
1894 
1897 
1909 
1913 


Par. 


92 


45 
33 
41 
39 
46 


Tariff  classification  or  description. 


All  preparations  known  as  essential  oils,  *  *  ♦  distilled  oils, 
rendered  oils,  *  *  *  and  all  combinations  of  any  of  the  fore^ 
going. 

Peppermint  oil 

do 


.do. 
.do. 


Oils,  distilled  and  essential: 


*    *   * 


peppermint. 


Rates  of  duty, 

specific  and  ad 

valorem. 


25  per  cent. 


80  cents  per  pound. 
25  per  cent. 
50  cents  per  pound. 
25  cents  per  pound. 
Do. 
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EUCALYPTUS  OIL,  EUCALYPTOL,  EUCALYPTUS  LEAVES,  AND  KINO,  OR 

EUCALYPTUS  GUM. 

SUMMABY. 

The  eucalyptus  oils  are  essential  oils  distilled  from  the  leaves  of 
the  eucalyptus  tree.  The  tree  is  native  to  Australia  which  is  the 
center  of  tne  distillation  industry.  One  variety  of  eucalyptus  oil  is- 
valued  for  its  content  of  the  alcohol  eucalyptol  and  is  in  considerable 
demand  for  pharmaceutical  purposes.  In  Australia  a  lower  grade  of 
oil,  somewhat  similar  to  pine  oil,  is  used  in  large  quantities  in  the- 
flotation  process  for  concentrating  various  sulphide  ores.  In  the 
United  States  crude  petroleum,  creosote,  and  pme  oils  are  available 
for  this  purpose  and  little,  if  any,  eucalyptus  oil  is  used. 

Eucalyptus  leaves  when  dried  are  an  article  of  commerce  used  for 
medicinal  fjurposes.  Domestic  consumption  of  this  article  is  supplied 
almost  entirely  by  the  Californian  product.  An  astringent  gum  or 
exudation  from  the  eucalyptus  tree  is  known  as  Tcino  or  eucalyptus 
gum.  It  is  largely  used  abroad  in  compounding  medicines,  but  there 
IS  little  or  no  domestic  consumption. 

The  eucalyptus  tree  was  introduced  into  California  about  1850  and 
is  now  grown  on  a  large  scale  throughout  the  Pacific  States.  The^ 
production  of  oil  is  carried  on  only  to  a  small  extent,  however,  and 
the  bulk  of  our  consumption  is  imported  from  Australia.  The 
imports  of  oil  have  varied  considerably  in  recent  years.  In  1909  we 
imported  19,669  pounds  valued  at  $5,318,  and  in  1918,  269,275 
pounds,  valued  at  $97,874.  The  average  annual  import  for  the 
period  1916-1919  was  181,707  pounds. 

Eucalyptus  oil  is  not  specifically  enumerated  in  the  tariff  act  of 
1913,  and  since  1888  (T.  D.  8651)  it  has  been  classified  under  the 
general  provision  for  *' essential  and  distilled  oils,  n.  s.  p.  f.'^  The 
duty  on  this  class  prior  to  1913  was  25  per  cent  ad  valorem  and  this^ 
rate  was  reduced  to  20  per  cent  by  the  act  of  1913.  Revenue  from 
eucalyptus  oil  in  recent  years  has  ranged  from  $1,329  in  1908  to- 
$19,574  in  1918.  The  importance  of  eucalyptus  oil  as  an  article  of 
commerce  appears  to  warrant  its  mention  by  name  in  the  tariff  law^ 

General  Information. 

provisions  in  the  act  of  1913. 

The  articles  discussed  in  this  report  are  not  mentioned  specifically 
in  the  tariff  law.  Eucalyptus  oil  has  been  held  to  be  dutiable  under 
the  following  general  provision: 

46.  Oils,  distilled  and  essential:  *  *  *  and  all  *  *  *  essential  and  dis- 
tilled oils  *  *  *  not  specially  provided  for  in  this  section,  20  per  centum  ad 
valorem:  Provided^  That  no  article  containing  alcohol  shall  be  classified  for  duty 
under  this  paragraph. 

Eucalyptus  leaves  and  gum,  if  not  advanced  in  condition,  are  pre- 
sumably entered  free  of  duty  under  paragraph  477  of  the  free  list; 
if  advanced  in  value  or  condition,  they  would  presumably  be  dutiable 
under  paragraph  27.  These  provisions,  as  far  as  they  relate  to  these 
products,  read  as  foUows: 

27.  Drugs,  such  as  *  *  *  gums,  *  *  *  leaves,  *  *  *  which  are  natu- 
ral or  uncompounded  drugs  and  not  edible  and  not  specially  provided  for  in  this 
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section,  but  which  are  advanced  in  value  or  condition  by  shredding,  grinding,  chip- 
ping, crushing,  or  anv  other  process  or  treatment  whatever  beyond  that  essential  to  the 
proper  packing  of  the  drugs  and  the  prevention  of  decay  or  deterioration  pending 
manufacture,  10  per  centum  ad  valorem:  Provided,  That  no  article  containing  alcohol 
shall  be  classified  for  duty  under  this  paragraph. 

477.  Drugs,  such  as  *  *  *  gums,  *  *  *  leavas,  *  ♦  *  which  are  natu- 
ral and  uncompounded  drugs  and  not  edible  and  not  specially  provided  for  in  this 
section,  and  are  in  a  crude  state,  not  advanced  in  value  or  condition  by  shredding, 
grinding,  chipping,  crushing,  or  any  other  process  or  treatment  whatever  beyond  that 
essential  to  the  proper  packing  of  the  drugs  and  the  prevention  of  decay  or  deteriora- 
tion pending  manufactiure:  Provided,  That  no  article  containing  alcohol  shall  be 
admitted  free  of  duty  under  this  paragraph. 

Eucalyptol  has  been  classified  as  a  chemical  compoiind  under  para-* 
graph  5  of  the  act  of  1913  (Abstract  38963  of  1915).  This  provision 
reads  as  follows: 

5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  preparations, 
mixtures,  and  salts,  and  combinations  thereof  not  specially  provided  for  in  this  section, 
15  per  centum  ad  valorem. 

DESCRIPTION   AND  USES. 

Eucalyptus  oil  is  the  volatile  oil  obtained  by  the  steam  distillation 
of  the  leaves  of  the  eucalyptus  tree.  There  are  scores  of  different 
kinds  of  eucalyptus  trees,  so  that  the  generic  term  ''eucalyptus  oils" 
is  without  meaning  unless  the  species  is  quoted.  The  United  States 
Pharmacopoeia  stipulates  that  official  eucalyptus  oil  shall  be  distilled 
from  the  fresh  leaves  of  Eucalyptus  globulus  Labillardiere  (family, 
Myrtaceae) .  Although  there  are  at  least  200  species  of  eucalyptus  oils, 
two  general  classes  are  evident:  (1)  those  valued  for  their  content  of 
eucalyptol,  and  (2)  those  valued  for  their  content  of  phellandrene. 
The  oils  of  the  first  class  are  in  great  demand  for  pharmaceutical  pur- 
poses and  for  the  manufacture  of  pure  eucalyptol,  of  which,  according 
to  the  United  States  Pharmacopoeia,  the  official  eucalyptus  oil  must 
contain  70  per  cent.  The  oil  containing  chiefly  phellandrene  occurs  in 
somewhat  larger  quantities  and  is  therefore  cheaper  to  produce.  It  is 
used  in  large  quantities  in  Australia  for  the  industrial  separation  by 
the  flotation  process  of  metallic  sulphides,  such  as  those  of  lead,  zinc, 
and  copper. 

Eucalyptol. — Eucalyptol,  or  dneol  (CioHgO),  is  a  colorless  liquid 
having  a  characteristic  aromatic,  camphoraceous  odor  and  a  pungent 
and  spicy  taste.  Eucalyptus  oil  of  high  eucalyptol  content  is  fre- 
quently used  for  the  same  purposes  as  eucalyptol,  and  commercially 
eucalyptol  sometimes  consists  of  nothing  more  than  a  ''rectified''  or 
highly  purified  eucalyptus  oil.  Eucalyptol  is  used  in  inhalations  for 
diphtheria,  chronic  bronchitis,. and  asthma,  and  externally  in  anti- 
septic mouth  washes  and  in  remedies  for  skin  diseases. 

Eucalyptus  leaves, — Eucalyptus  leaves  are  the  dried  leaves  of 
Eucalyptus  globulus.  They  are  sometimes  known  as  "Blue  Gum'' 
leaves  and  are  used  in  pharmaceutical  preparations. 

Kino,  or  eucalyptus  gum,  is  an  astringent  exudation  from  the 
stems  of  various  species  of  eucalyptus.    The  gum  is  not  recognized 
by  the  United  States  Pharmacopoeia,  although  it  is  official  in  Great 
Britain.    It  is  employed  in  the  treatment  of  throat  complaints. 
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FBODUCnON   AND  TRADE. 

The  genus  eucalyptus  is  indigenous  to  Australia  and  Tasmania, 
and  is  said  to  furnish  three-fourths  of  the  v^etation  of  the  Australian 
Continent.  The  genus  embraces  some  200  species,  the  character- 
istics of  which  are  extremely  diverse.  It  is  remarkable  for  the  num- 
ber and  diversity  of  products  which  may  be  derived  from  it.  Among 
those  of  importance  are:  Essential  oils,  tannins  and  tanning  extracts, 
kinos  and  gums,  natural  yellow  dyes,  the  carbohydrate  rafiinose, 
eucalyptol,  and  other  medicinals,  as  well  as  some  unimportant  forms 
of  rubber  and  wax. 

Although  a  great  many  species  of  eucalyptus  occur  in  Australia « 
there  is  only  a  small  number  from  which  the  oil  can  be  distilled 
commercially.  |9 

Eucalyptus  in  Australia. — ^Probably  50  or  more  different  species 
have  been  worked  upon  one  time  or  another  for  the  distillation  of 
eucalyptus  oils.  One  species,  the  so-called  ''peppermint"  eucalyp- 
tus, was  discovered  about  1790.  This  species  is  still  used  for 
distilling,  but  not  to  any  great  extent.  The  first  commercial  dis- 
tillery was  established  in  1854,  and  Australian  eucalyptus  oil  ap- 
peared in  London  in  1866.  The  distillation  of  the  oil  from  Eucalyptus 
globulus  contributes  only  a  small  portion  of  the  total  output  of  Aus- 
tralia, and  the  "globulus''  oil  rrfers  to  a  group  of  closely  related 
species  of  which  Eucalyptus  Smithii  and  Eucalyptus  polyhraclit(a  are 
of  chief  importance.  The  oils  of  the  pheUandrene  class  are  obtained 
from  a  number  of  species,  of  which  Eucalyptus  dives  and  a  form  of 
Eucalyptus  amygdalina  are  the  most  prominent. 

The  distillation  of  the  oils  is  usually  carried  on  in  a  rather  primitive 
manner  by  small  operators  with  portable  stills  of  an  inexpensive  type, 
the  maximum  capacity  of  which  rarely  exceeds  400  gallons.  Other 
types  range  upward  to  large  and  permanent  or  semipermanent  in- 
stallations with  tanks  holding  5,000  gallons.  The  larger  stills  are 
usually  located  near  the  denser  otovcs  and  preferably  near  a  navigable 
river  or  harbor.  The  principaHocalities  of  distillation  are  Tasmania^ 
Victoria,  and  New  South  Wales,  and  to  a  less  extent  in  Queensland, 
South  Australia,  and  Kangaroo  Island.  Purification  of  the  crude 
oil  is  carried  on  extensivelv  at  Adelaide.  The  vields  of  oil  varv  con- 
siderably,  ranging  from  4  per  cent  to  practically  nothing.  Each 
species,  however,  has  a  constant  yield  and  gives  an  oil  of  fairly  con- 
sistent composition.  The  yield  of  the  pharmaceutical  oil  (from 
eucalyptus  globulus)  ranges  between  0.25  and  2  per  cent,  and  the 
average  is  about  three-fourths  of  1  per  cent. 

Complete  information  regarding  the  production  and  consumption 
of  eucalyptus  oil  in  Australia  is  not  available.  It  is  known  that  many 
tons  of  tne  phellandrene  oils  are  distilled  each  month  in  New  Soutli 
Wales  and  Victoria  for  domestic  consumption.  The  exports  of 
eucalyptus  oil  were  valued  at  about  $200,000  in  1913;  about  §105,000 
in  1914-15;  8180,000  in  1915-16;  8300,000  in  1916-17,  and  8385,000 
in  1917-18.  The  bulk  of  the  export  goes  to  England,  altliough  con- 
siderable quantities  are  sliipped  to  the  United  States. 

Eucalyptol  is  prepared  from  oil  of  eucalyptus  bv  distillation;  it  is 
crystallized  by  refrigeration  from  the  portion  distilling  over  between 
150°  to  175°  C.  The  refrigerating  process  is  repeated  several  times, 
drawing  off  the  excess  of  oil  each  time.     Euc2ilyptol  may  also  be 
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purified  by  distilling  eucalyptus  oil  in  the  presence  of  potassium 
hydroxide  or  calcium  chloride. 

Kino,  and  the  several  species  of  eucalyptus  gums  are  in  the  nature 
of  concentrated  tannins  or  essentials  combined  with  resins.  They  are 
obtained  by  incising  the  tree,  collecting  the  juice,  and  evaporating  it 
in  the  sun.  Kino  is  exported  to  England,  and  supplies  rarely  reach 
the  United  States.  Australia  furnishes  all,  or  nearly  all,  of  the  kino  of 
^commerce. 

EUCALYPTUS   OUTSIDE   OF   AUSTRALIA. 

United  States  of  America, — Eucalyptus  species  were  introduced  into 
California  in  1856,  and  during  the  last  half  century  have  aroused  great 
interest  throughout  that  State.  Probably  100  varieties  have  oeen 
grown  there,  and  the  timber  from  some  oi  them  is  becoming  of  con- 
siderable commercial  importance.  In  general  the  eucalyptus  should 
have  a  good  soil  and  some  care,  for  the  best  practical  results.  For 
more  detailed  accounts  of  timber  value  and  soil  requirements,  refer- 
ence should  be  made  to  Bulletin  No.  35  of  the  Forest  Service, 
U.  S.  D.  A.,  and  BulUetin  No.  196  of  the  Agricultural  Experimeiit 
Station  at  Berkeley,  Calif. 

Oil  of  eucalyptus  globulus  is  distilled  to  some  extent  in  southern 
California.  While  data  are  lacking,  the  industry  apparently  ranks 
below  peppermint  and  far  below  turpentine  among  American  essentali 
oils.  The  Californian  oil  is  of  very  good  quality  and  quite  constant 
in  character.  It  is  used- chiefly  for  domestic  consumption,  little  or 
none  being  exported.  Most  of  the  eucalyptus  leaves  used  in  America 
are  produced  in  California,  but  they  ariB  unimportant  as  compared 
with  the  oil.  Kino  from  American  plantations  has  apparently  not 
entered  the  market. 

Europe. — Eucalyptus  globulus  was  introduced  into  Europe  in  about 
1850  and  first  attracted  attention  in  France,  where  it  has  been  culti- 
vated extensively  in  the  Riviera  district  and  where  the  oil  is  dis- 
tilled in  a  very  primitive  way.  The  tree  was  introduced  into  Italy 
about  1870  and  has  been  extensively  planted  in  marsh  lands  because 
of  the  general  belief  in  its  ability  to  '^purify''  malarial  regions.  Its 
efficacy  in  this  connection  has  been  the  suDJect  of  considerable  dis- 
pute, and  various  explanations  have  been  formulated  for  its  supposed 
effect,  none  of  which  appear  to  stand  on  any  certain  scientific  oasis. 

Asia, — Several  eucalypts  have  been  introduced  into  India  and 
Ceylon  as  ornamentals  and  also  to  a  less  extent  for  timber  purposes. 
Occasional  production  of  oil  is  reported  in  India. 

Africa, — Eucalyptus  globulus  was  introduced  into  Algeria  about 
the  middle  of  the  nineteenth  century  and  with  other  related  species 
has  become  extremely  common,  often  forming  small  forests.  The 
eucalyptus-oil  industry  in  Algeria  is  probably  second  only  to  that  in 
Australia. 

IMPORTS. 

The  imports  of  eucalyptus  oil  have  shown  considerable  variation 
in  recent  years,  ranging  from  less  than  20,000  pounds  in  1909  to 
269,275  pounds,  valued  at  $97,874,  in  1918.  The  maximum  import 
prior  to  the  war  was  received  in  1911  and  amounted  to  96,038  pounds, 
valued  at  $24,171.  In  1914  imports  amounted  to  68,053  pounds, 
valued  at  $21,079,  and  were  received  from  the  following  sources:  * 

1  Miscellaneous  Series  No.  S3.    D  3 p    artment  of  Commerce,  p.  111. 
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Percent. 

Australia 71.3 

England  (probably  reshipped  from  Australia) 28. 1 

Oermany 0. 6 

The  imports  exceeded  200,000  pounds  in  1917-18,  but  for  the 
fiscal  year  1919  dropped  to  116,781  pounds,  valued  at  $43,639. 

Imports  of  eucalyptus  leaves  are  not  shown  separately  in  Com- 
merce and  Navigation,  and  a  publication  of  the  Department  of  Com- 
merce (Misc.  Series  82)  states  that  21,509  pounds,  valued  at  $317, 
were  received  from  France  during  1914.  Imports  of  kino  gum  are 
not  shown  separately. 

FBIOES. 

Prior  to  the  war  Australian  eucalyptus  oil  sold  for  about  40  to  45 
<5ents  per  pound.  A  slight  increase  (45  to  55  cents)  occurred  at  the 
outbreak  of  the  war,  but  by  November,  1914,  the  price  had  returned 
to  its  former  level.  During  1915  there  were  considerable  arrivals 
from  Australia  and  the  price  dropped  as  low  as  37^  cents  per  pound. 
The  highest  price  was  reached  m  January,  1920,  when  euc«flyptus 
oil  was  quoted  at  $1  per  pound. 

The  prewarprice  oi  eucalyptol  was  in  the  neighborhood  of  75  cents 
per  poimd.  During  1915-16  this  price  fell  to  about  65  cents,  but  in 
the  middle  of  1916  there  was  a  sharp  increase  and  quotations  reached 
$1  per  poimd.  The  price  continued  to  increase  until  the  middle  of 
1919.  From  $1.35  per  poimd  in  April  of  that  year,  the  price  fell  to 
$1.15  in  July  and  October.  The  highest  prices  quoted  for  eucalyptol 
obtained  during  the  first  half  of  1920,  quotations  averaging  $1.65  to 
$1.75  per  poimd. 

Eucalyptus  leaves  sold  for  about  4  cents  per  pound  prior  to  the 
outbreaK  of  the  war.  This  price  was  practically  doubled  during  the 
last  quarter  of  1914.  Although  the  price  fell  to  about  5  cents  during 
lihe  early  part  of  1916,  it  increased  to  7  to  9  cents  during  1917.  By 
the  middle  of  1918  eucalyptus  leaves  were  quoted  at  10  cents  per 
pound,  which  price  has  been  maintained  with  little  variation  through- 
out the  first  half  of  1920. 

TARIFF  HISTORY. 

The  articles  discussed  in  this  report  were  not  specifically  enumerated 
in  the  act  of  1883,  nor  have  they  been  mentioned  by  name  in  any  of 
the  subsequent  tariff  acts.  The  most  important,  eucalyptus  oilj  was 
■classified  in  1888  under  a  general  provision  for  "essential  oils, 
n.  s.  p.  f./'  in  the  act  of  1883,  dutiable  at  25  per  cent  ad  valorem. 
This  rate  (for  ''all  other  essential  and  distiUea  oils'O  remained  un- 
changed until  reduced  by  the  act  of  1913  to  20  per  cent  ad  valorem. 

TARIFF   CONSIDERATIONS. 

Imports  of  the  eucalyptus  leaves  and  kino,  or  eucalyptus  gum,  have 
been  very  small  and  of  practically  no  significance.  Imports  of 
-eucalyptus  oil  are  not  competitive  with  domestic  production,  which  is 
on  a  small  scale,  supplying  only  an  insignificant  portion  of  our  con- 
sumption. The  imports  are  practically  aU  of  the  quality  used  for 
pharmaceutical  purposes.     In  this  country  crude  petroleum,  creosote. 
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OTHER  ESSENTIAL  AND  DISTILLED  OILS. 

[Pan.  46  and  561,  aot  of  1913.) 

Summary. 

The  essential  and  distilled  oils  discussed  in  this  chapter  are  amber, 
anise  or  anise  seed,  chamomile,  cajeput,  caraway^  cassia,  cinnamon, 
fennel,  jasmine,  juniper,  mace  and  nutmeg,  onganum,  rosemary, 
thyme,  and  valerian  oils,  as  well  as  ''fruit  ethers,  oUs,  and  essences," 
and  ''essential  and  distilled  oils  and  combinations  of  the  same,'' 
n.  s.  p.  f. 

Essential,  volatUe,  or  ethereal  oils  are  organic  substances,  generally 
obtained  from  vegetable  sources  and  possessing,  in  a  concentrated 
form,  the  odor  or  taste  of  the  materials  from  which  they  are  derived. 
They  are  called  "distilled''  oils  because  their  usual  method  of  prepa- 
ration is  by  a  distillation  process.  The  fruit  ethers,  oils,  and  essences 
are  generally  synthetic  chemical  products,  capable  of  producing  odors 
and  tastes  similar  to  those  of  the  different  fruits.  These  synthetic 
essences  as  well  as  the  natural  oils  are  chiefly  used  in  the  manufacture 
of  perfumery  and  flavoring  extracts.  Certain  of  the  essential  oils 
possess  germicidal  or  other  therapeutic  properties,  and  are  used  in 
medicines  and  pharmaceutical  preparations. 

Practically  all  of  the  natural  oils  discussed  herewith  are  of 
foreign  origin,  although  at  times  small  quantities  are  probably  pro- 
duced in  this  country  fi  cm  imported  raw  materials.  Domestic  man- 
ufacture of  the  synthetic  essences  has  been  carried  on  to  a  small 
extent  for  a  number  of  years,  but  prior  to  the  war  most  of  these  ma- 
terials were  received  from  Germany.  France  is  the  principal  source 
for  our  supply  of  the  natural  essential  oils,  Italy  ranks  second,  and 
considerable  quantities  are  also  obtained  from  Germany,  Spain,  and 
the  East  and  West  Indies. 

Imports  of  all  essential  and  distilled  oils  prior  to  the  war  had 
increased  from  $2,118,102  in  1910  to  $4,905,157  in  1913.  The  imports 
then  declined  until  1916,  from  which  time  they  showed  a  giadual 
increase  to  $3,942,644  in  1918.  In  1919  the  total  had  faflen  off 
slightly  and  amounted  to  $3,678,032.  In  1913,  80  per  cent  of  the 
imports  were  entered  free  of  duty;  in  1919  imports  valued  at  $3,625,- 
753,  or  over  98.5  per  cent  of  the  total,  were  dutiable.  Import  statis- 
tics for  these  oils  are  given  in  the  more  detailed  discussions  of  the 
individual  oils. 

Most  of  the  essential  oils  included  in  this  chapter  were  mentioned 

specifically  on  the  free  lists  of  the  acts  of  1883,  1890,  1894,  1897,  a.nd 

1909.    Essential  and  distilled  oils,  n.  s.  p.  f .  and  the  fruit  ethers,  oils, 

and  essences,  however,  were  dutiable  under  the  act  of  1883 — the 

former  at  25  per  cent  ad  valorem  and  the  latter  at  $2.50  per  poimd. 

The  duty  on  fruit  essences  was  reduced  to  $2  per  pound  in  1894  and 

to  $1  per  pound  in  1909.    Under  the  act  of  1913  all  essential  and 

distilled  oils,  with  the  exceptions  of  birchtar,  cajeput,  ichthyol,  and 

J'^owlandium,  were  made  dutiable  under  paragraph  46.    Of  the  oils 

^^^^^dered  in  this  report,  mace  oil  received  a  duty  of  6  cents  per 

P^^^d,  aiitrsjthe  other  oils,  as  weU  as  the  fruit  ethers,  oils,  and  essences 

ana  the  essenK-'ial  and  distilled  oils  n.  s.  p.  f.,  were  given  a  uniform 

rate  of  20  per  ^;:ent  ad  valorem.    Oils  of  birchtar,  cajeput,  ichthyol, 

and  jjuglandiumA   -all  of  lesser  industrial  importance — are  enumerated 

specifically  in  par\   igraph  661  of  the  free  list. 
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The  essential  and  distilled  oils  in  the  past  have  been  an  important 
Bonrce  of  revenue;  the  total  revenue  increased  from  $186,064  in  1910 
to  $705,777  in  1918.  Prior  to  1914  the  classification  ''All  other 
distilled  and  essential  oik  and  combinations  oV  (dutiable  at  25  per 
cent),  yielded  the  largest  proportion  of  the  revenue.  The  rate  on 
this  classification  was  reduced  to  20  per  cent  by  the  act  of  1913,  but 
because  of  the  general  rise  in  prices  the  revenue  obtained  has  increased 
from  $102,613  in  1908  to  $242,816  in  1919. 

General  Inforbcation. 

llie  following  more  important  essential  and  distilled  oils  have  been 
treated  in  separate  units  of  the  tariff  information  surveys: 

Orange,  lemon,  lime,  bergamot,  cedrat,  neroli  or  orange  flower, 
and  petit-grain;  oil  of  bitter  almonds;  peppermint  oil;  citronella  and 
lemon-grass  oils;  oils  of  lavender  and  aspic  or  spike  lavender;  attar 
of  roses;  eucalyptus  oil;  ichthyol;  birch  tar  oil;  camphor  oil  (see  cam- 
phor); turpentine  oil  (see  naval  stores). 

This  survey  is  designed  to  include  all  other  essential  and  distilled 
vegetable  oils  dutiable  under  paragraph  46  (act  of  1913)  or  entered 
free  of  duty  under  paragraph  561.  The  following  articles  are  briefly 
discussed:  Amber  oil;  anise,  staranise,  and  anise-seed  oils;  chamomile 
oil;  cajeput  oil;  caraway  oil;  cassia  oil;  cinnamon  oil;  fennel  oil; 
jasmine  oil ;  juniper  oil ;  mace  and  nutm^  oils ;  origanum  oil ;  rosemary 
oil;  thyme  oil;  valerian  oil;  ''fruit  ethers,  oils,  or  essences  n.  s.  p.  f.'': 
''  all  other  essential  and  distilled  oils  and  combinations  oi  n.  s.  p.  f ." 

Amber  (yil. — ^Amber  oil  differs  from  the  other  oils  discussed  in  this 
chapter  in  that  it  is  not  distilled  from  a  fresh-plant  product.  It  is 
obtained  by  the  destructive  distillation  of  the  fossil  resm  amber.  The 
crude  oil  is  usually  purified  by  redistillation  with  water,  and  the 
product  is  known  as  '^ amber  oil,  rectified."  According  to  Bladder,^ 
commercial  oil  of  amber  is  almost  entirely  distilled  from  cheap  resins 
other  than  amber.  It  is  used  in  medicine  as  a  counterirritant,  stimu- 
lant, and  antispasmodic.  Imports  of  amber  oil  prior  to  the  war 
came  principally  from  Germany.  In  1913  they  amounted  to  18,707 
pounds,  valued  at  $1,027.  In  1916  only  674  pounds  were  received; 
m  1917  the  import  was  7,580  pounds,  valued  at  $2,932,  and  yielded 
a  revenue  of  $586.  The  average  import  for  the  10-year  period,  1910- 
1919,  was  8,936  pounds,  valued  at  15  cents  per  pound.  Market 
prices  for  the  crude  oil  were  in  the  neighborhood  of  12  to  15  cents 
prior  to  1916,  but  since  that  time  there  has  been  a  striking  increase 
and  in  January,  1919,  the  price  had  reached  $2.50  per  pound.  Prices 
have  not  been  quoted  since  the  beginning  of  1919. 

Anise  and  aniseseed  oil. — ^Anise  or  anise-seed  oil  is  distilled  from 
the  fruit,  leaves,  and  bark  of  the  staranise,  a  plant  indigenous  to 
Asia  Minor  and  Egypt,  and  also  cultivated  in  Russia,  Spam,  Malta, 
Greece,  Bulgaria,  Chile,  and  India.  It  is  valued  prmcipally  on 
account  of  its  content  of  the  alcohol  anethol.  As  a  flavoring  agent  it 
is  one  of  the  most  important  aromatic  oils.  It  also  possesses  certain 
therapeutic  properties  which  render  it  valuable  as  a  remedy  for  coUc 
and  as  a  carminative  and  stimulant. 


1  Resins,  by  M.  Bennett  Blackler:  Allen's  Commercial  Organic  Analyses,  IV,  p.  21. 
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The  anise-seed  oil  prepared  in  southern  Russia  was  formerly  valued 
highly  in  Europe  but  in  recent  years,  because  of  gross  adulteration ^ 
the  German  and  French  perfumers  have  preferred  to  import  the  seed 
rather  than  the  oil  from  Kussia.  The  variety  known  as  Staranise  oil 
came  originally  from  Cochin  China,  but  the  colony  of  Tonkin,  or 
Tonquin  (a  French  protectorate  in  Indo-China)  now  produces  con- 
siderable amounts  oi  this  oil. 

The  exports  from  Tonkin  in  1913  amoimted  to  330,000  pounds 
valued  at  approximately  $500,000;  in  1915  exports  amounted  to 
164,463  pounds,  and  in  1916  to  143,049  poimds.  During  1913 
China  exported  198,000  pounds,  which  went  mostly  to  France  and 
Germany.  The  exports  of  anise-seed  oil  from  Hongkong  were  valued 
at  $571,748  in  1918  and  $678,819  in  1919.  Great  Britam  took  60  per 
cent  of  the  exports,  the  United  States  27  per  cent,  and  France  and 
Japan  most  of  the  balance. 

rrior  to  the  war  imports  reached  a  maximum  of  127,501  pounds 
in  1913,  valued  at  $173,078,  but  decreased  to  only  about  one-third 
this  (quantity  in  1914.  During  the  following  years  imports  increased 
until  m  1917  there  were  imported  266,686  poimds,  valued  at  $150,849, 
and  yielding  a  revenue  of  $30,169.  Imports  declined  somewhat  dur- 
ing 1918-19,  and  for  the  10-year  period  1910-1919  averaged 
120,700  pounds,  valued  at  $106,058. 

Wholesale  prices  of  anise  or  aniseed  oil  have  shown  but  little 
variation  since  1912.  The  average  prewar  price  was  about  $1.50 
per  pound,  but  this  decreased  to  about  $1  to  $1.15  during  1916, 1917, 
and  1918.  During  1919-20  the  price  returned  to  its  prewar  level. 
CJiamomile  oil. — Chamomile  oil  (sometimes  spelled  camomile)  is 
obtained  by  the  distillation  of  the  flowers  of  two  varieties  of  the 
chamomile  plant,  which  is  indigenous  to  central,  southern,  and 
western  Europe.  The  Roman  chamomile  oil  is  distilled  from  the 
plant  Antherms  nohilisj  which  is  cultivated  to  some  extent  in  England, 
Germany,  France,  and  Belgium.  German  chamomile  oil  is  distilled 
from  the  flowers  of  Matricaria  chamomiUa,  The  dried  flowers  yield 
about  1  per  cent  of  oil.  Chamomile  oil  is  used  to  a  slight  extent  for 
flavoring,  but  mostly  for  medicinal  purposes  as  an  antispasmodic, 
stimulant,  and  carminative. 

Imports  have  been  very  small.  The  maximum  importation  in 
recent  years  of  68  pounds,  valued  at  $348,  was  received  in  1910. 
Imports  since  the  outbreak  of  the  war  have  been  practically  neg- 
hgible.  Germany  and  England  have  been  the  principal  sources  for 
our  supply  of  chamomile  oil. 

Cajeput  oil, — Cajeput  oil  is  distilled  from  the  leaves  of  a  small 
tree  which  grows  abimdantly  in  the  Indian  Archipelago  and  Malay 
Peninsula.  It  is  distilled  in  a  primitive  maimer  by  the  natives  of  the 
Mollukka  or  Spice  Islands  of  the  Dutch  East  Indies.  The  oil  has  a 
strong,  camphorlike  odor  because  of  its  high  content  of  the  alcohol 
Cineot,  It  is  used  both  internally  and  externally  as  a  medicine,  and 
in  the  Orient  and  British  India  it  forms  a  constituent  of  many  lini- 
ments valued  by  the  native  population.  While  the  principal  mar- 
ket for  cajeput  oil  is  in  the  Orient,  the  United  States  consumes 
considerable  quantities,  principally  for  use  in  a  few  well-established 
patent  medicines.  Cajeput  oil  is  sometimes  adulterated  with  French 
turpentine  oil  or  with  oil  of  rosemary.  In  Europe  the  cheaper 
grades  of  eucalyptus  oil  are  competitive  with  cajeput. 
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Imports  of  cajeput  oil  have  shown  considerable  variation,  ranging 
from  9,143  pounds  in  1913  to  96,626  pounds  in  1916.  The  average 
for  the  10-year  period  1910-1919  was  31,645  pounds,  valued  at 
S9,832.  Most  of  the  imports  are  received  from  the  East  Indies, 
largely  by  way  of  Amsterdam.  During  the  fiscal  year  1914  imports 
"were  from  the  following  sources:  Netherlands,  69.9  per  cent;  Dutch 
East  Indies,  24.6  per  cent;  Germany,  5.5  per  cent. 

During  1912  and  the  first  part  of  1913  cajeput  oil  was  quoted  at 
&0  cents  per  pound.  This  price  was  doubled  m  October,  1914,  and 
since  that  time  has  generally  ranged  between  80  cents  and  $1  per 
pound. 

Caraway  oil, — Caraway  oil  is  obtained  by  steam  distillation 
from  caraway  seed,  the  fruit  of  a  plant  cultivated  principally  in 
Holland,  England,  and  Germany.  The  Dutch  seed  are  valued 
highly  and  the  Dutch  caraway  ou  is  worth  more  than  that  of  any 
other,  with  the  possible  exception  of  the  EngUsh.  It  has  been  stated 
by  Schimmel  &  Co.  that  in  1911,  0.9  per  cent  of  the  whole  of  Holland 
was  under  cultivation  for  caraway.  The  acreage  in  1913  was  13,800 
acres;  in  1914,  13,200,  and  in  1915,  23,800  acres.  Caraway  oil  is 
used  largely  in  flavoring  foods.  It  is  valued  on  its  content  of  the 
ketone,  caravone,  of  which — according  to  the  United  States  Pharma- 
copoeia IX — it  should  contain  not  less  than  50  per  cent  by  volume. 
It  is  used  to  impart  flavor  to  certain  medicines  and  to  counteract 
their  nauseating  and  griping  effects. 

Imports  had  decreased  prior  to  the  war  from  60,000  pounds  in 
1910,  to  10,107  in  1913.  They  amounted  in  1914  to  only  3,600 
pounds.  In  1915,  18,107  pounds  were  imported  valued  at  $20,730 
and  yielding  a  revenue  of  $4,146.  A  similar  quantity  was  imported 
in  1916,  but  since  that  time  imports  have  shown  a  marked  decrease. 
The  average  dutiable  value  for  the  10-year  period,  1910-1919,  was 
95  cents  per  pound. 

Prior  to  the  war  caraway  seed  were  quoted  at  about  $1  per  pound, 
but  in  1916  this  price  was  doubled  and  continued  to  increase  until 
in  October,  1917,  a  maximum  of  $8.50  per  pound  was  reached.  This 
high  level  continued  during  1918-1919,  but  by  the  middle  of  1920 
the  price  had  fallen  to  about  $3.50  per  pound. 

0^l  of  Cassia, — Cassia  oil  (which  is  sometimes  known  as  Chinese 
cinnamon  oil)  is  distilled  from  the  bark,  leaves,  and  twigs  of  the 
cinnamon  plant.  The  oil  consists  chiefly  of  cinnamic  aldekydej  and 
usually  contains  from  75  to  85  per  cent  of  this  constituent.  Cinnamic 
aldehyde  can  be  made  synthetically  from  coal-tar,  and  synthetic 
cassia  oil  is  now  a  common  article  of  commerce. 

The  exports  of  cassia  oil  from  Hongkong  were  valued  at  $370,792 
in  1919,  as  compared  with  $434,245  m  1918.  In  1919,  the  United 
States  took  55  per  cent  of  the  cassia  oil;  Great  Britain,  21  per  cent; 
Japan,  15  per  cent,  and  India,  practically  all  of  the  remainder. 
During  the  first  quarter  of  1920,  the  exports  of  cassia  oil  to  the 
United.  States  were  valued  at  $64,511.  (jDaily  Commerce  Reports, 
No.  56,  p.  906  (1914),  and  No.  128,  p.  1252  (1920).) 

Cassia  oil  is  normally  cheaper  than  the  Ceylon  cinnamon  oil  and 
is  generally  preferred  in  the  United  States.  It  is  frequently  grossly 
adulterated  with  a  mixture  of  petroleum  and  rosin.  It  is  used 
primarily  for  flavoring  and  as  a  substitute  for  oil  of  cinnamon. 
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Imports  are  combined  with  oil  of  cimiamon  (see  later). 

Two  grades  of  cassia  oil  are  usually  included  in  the  price  quotations: 
Cassia  oil,  75  to  85  per  cent  technical,  formerly  sold  for  about  $1  per 
pound,  but  since  1916,  the  price  has  ranged  from  $1.05  in  Octooer 
to  $2.80  in  January,  1919.  Cassia  oil,  redistilled  (U.  S.  Pharma- 
copoeia) sold  for  about  $1.40  per  pound  prior  to  1914.  The  price  for 
this  grade  increased  to  $2  in  1917,  and  reached  a  maximum  of  $3.50 
in  January,  1919.     In  July,  1920,  it  was  quoted  at  $2.50  per  pound. 

Cinnamon  oil, — ^True  cinnamon  oil  (which  is  often  known  as  oil  of 
Ceylon  cinnamon),  is  usually  distilled  from  the  inferior  grades  of  cin- 
namon bark,  which  are  not  of  sufficient  value  to  pay  export  tax.  The 
product  yields  from  0.5  to  1  per  cent  of  oil.  Ceylon  cinnamon  oil  is 
now  made  in  Germany,  and  other  countries  to  some  extent,  from 
chips  and  wastes  of  cinnamon  bark.  Cinnamon  leaf  oil  is  an  essential 
oil  distilled  from  the  leaves  of  the  Ceylon  cinnamon  tree.  It  differs 
from  oil  of  cinnamon  in  that  it  contains  very  little  cinnamic  aldehyde 
and  from  70  to  90  per  cent  of  eugenol. 

The  export  of  cmnamon  oil  i&om  Ceylon  in  1917  ^  amounted  to 
78,438  ounces  valued  at  $12,950,  and  was  distributed  as  follows: 
Straits  Settlements,  35,028  oimces;  United  States,  30,660  ounces; 
France,  10,350  ounces;  Great  Britain,  800  ounces. 

Oil  of  cinnamon  has  a  finer  odor  than  oil  of  cassia,  and  is  generally 
preferred  for  perfmning  purposes.  It  is  also  used  to  some  extent  in 
medicine. 

Prior  to  the  war  Ceylon  cinnamon  oil  sold  for  $6.50  to  $14  per 
pound.  Late  in  1916,  the  price  increased  to  about  $20  per  pound 
and  this  price,  with  slight  mcreases,  was  maintained  during  1917, 
1918,  and  most  of  1919.  Since  October,  1919,  however,  oil  of  Ceylon 
cinnamon  has  been  quoted  at  $28  per  pound. 

The  combined  imports  of  cassia  and  cinnamon  oils  in  1912  were 
142,182  pounds  valued  at  $101,056  and  were  admitted  free  of  duty. 
In  1914  and  1915  imports  had  fallen  to  less  than  100,000  pounds,  but 
for  the  10-year  period  1910-1919  they  averaged  109,496  pounds 
valued  at  $95,334. 

Imports  in  1914  were  received  from  the  following  sources: 

Per  cent. 

Hongkong 92. 3  (oil  of  cassia.) 

Netherlands 4. 4 

Germany 2. 6 

England 6 

Japan '. 1 

Fennel  oil, — ^Fennel  oil  is  distilled  from  the  ripe  fruit  of  fennel,  a 

Slant  found  in  Europe,  especially  in  the  countries  bordering  on  the 
[editerranean.  The  principal  varieties  recognized  in  commerce  are: 
Saxon,  Galician,  Moravian,  and  Rumanian.  Of  the  two  general 
types — sweet  and  bitter — the  sweet  fennel  oil  is  generally  preferred. 
The  normal  yield  varies  from  4  to  6^  per  cent.  I«nnel  ou  is  used  for 
flavoring  medicines,  liqueurs,  and  perfumeries.  It  is  also  used  to  a 
slight  extent  in  flavoring  soaps. 

Imports  prior  to  the  war  had  decreased  from  18^421  pounds  in  1908, 
to  4,078  poimds  in  1914.    In  1917,  there  were  no  imports  and  in  1915, 

1916  ana  1919  imports  were  less  than  1,000  pounds.    The  average 

I  ■  .....  ,  .  ■ 

1  The  Oil  and  Color  Trades  Journal,  Dec.  14, 1918.  p.  1979. 
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annual  imports  for  the  10-year  period,  1910-1919,  were  3,751  pounds 
valued  at  Sl,936. 

Fennel  seed  oil  sold  for  about  $1.50  to  $2  per  pound  prior  to  1914, 
but  in  October  of  that  year,  the  price  increased  to  $2.75  per  pound. 
Further  increases  in  1915  and  1916  brought  the  price  up  to  S4.50  per 
pound,  which  was  maintained,  with  slight  variation,  through  1917 
and  1919.  Since  the  middle  of  1919  this  price  has  fallen  off  somewhat, 
and  during  the  first  half  of  1920  fennel  seed  oil  was  quoted  at  $2.75  to 
$3  per  pound. 

Jasmine  or  Jasimine  oU. — Jasmine  or  jasimine  oil  is  obtained  by 
the  cold  enfleurage  process  from  the  flowers  of  the  common  white 
jasmine,  which  are  ^own  for  this  purpose  chiefly  in  the  southern 
part  of  France.  It  is  usually  known  commercially,  however,  in  the 
lorm  of  pomades  or  flower  extracts.  Jasmine  oil  contains  about  65 
per  cent  of  benzyl  acetate,  which  can  be  made  synthetically  from 
coal  tar.  The  odor  of  jasmine  is  therefore  simulated  by  a  number  of 
synthetic  preparations.  Jasmine  oil  is  used  almost  exclusively  in  the 
preparation  of  high  grade  toilet  perfume.  Imports  of  jasmine  in 
1913  were  3,416  pounds,  valued  at  $39,554,  and  were  entered  free  of 
duty.  During  tne  years  1914-1917  the  annual  imports  averaged 
only  about  500  pounds,  valued  in  the  neighborhood  of  $25  per  poimd. 
In  1918,  5,840  pounds,  and  in  1919,  12,227  pounds  were  received 
almost  entirely  nom  France. 

Wholesale  prices  are  not  quoted  in  the  Oil,  Paint,  and  Drug  Re- 
porter. 

Juniper  oil. — ^Juniper  oil  is  obtained  by  distiUing  ripe  juniper 
berries.  It  is  produced  chiefly  in  Hungarv  where  it  is  obtained  as  a 
by-product  in  the  manufacture  of  gin.  iTie  product  thus  obtained 
is  generally  considered  to  be  different  from  that  obtained  by  the 
direct  distUlation  of  the  berries.  The  Italian  juniper  berries  are 
also  valued  for  their  content  of  oil,  which  usually  amounts  to  1  or  1 J 
per  cent  of  the  weight  of  the  berry.  Juniper  wood  oil,  known  also 
as  cade  oil,  is  obtained  bv  the  destructive  aistillation  of  a  varietv  of 
juniper  wood. 

Juniper  oil  is  used  as  a  medicinal  and  for  flavoring  medicines.  For 
medicinal  purposes  it  is  usually  administered  in  the  form  of  Holland 
gin.  Juniper  oil  is  used  to  some  extent  as  an  antiseptic  chiefly  for 
sterilizing  surgical  catgut. 

Imports  in  1913  were  17,356  pounds,  valued  at  $13,037  and  were 
admitted  free  of  duty.  The  imports  decreased  during  the  war  until 
in  1916  less  than  1,000  pounds  were  received.  In  1918,  however, 
21,346  pounds,  valued  at  $67, 147,  were  imported  and  yielded  a  revenue 
of  $13,429. 

Rectifled  oil  of  juniper  berries  was  quoted  at  70  cents  to  $1  per 
pound  prior  to  the  outbreak  of  the  war.  During  1915  the  price 
showed  a  slight  increase  and  in  April,  1916,  it  reached  $6.50  to  $7 
per  pound.  A  continued  rise  brought  the  price  up  to  a  maximum 
of  $16.50  during  1917.  In  tie  latter  part  of  1918  prices  began  to 
fall  off  somewhat,  and  by  the  middle  of  1920  the  oil  was  quoted  at 
about  $5  per  pound. 

Mace  ad  and  oil  of  nutTneg. — Mace  and  nutmeg  oils  are  closely 
related  products  obtained  firom  different  parts  of  the  seed  of  the 
same  plant  ( Myrigiicafragrans) .    Nutm^  oil  is  obtained  by  distilling 
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the  kernel;  or  nutmeg  proper^  and  mace  oil  by  distilling  the  arillodes 
or  outer  portion  of  the  husk  which  incloses  the  nutmeg. 

The  two  oils  are  so  similar  that  they  are  often  sold  indiscriminately. 
So  far  as  known,  both  oils  contain  the  same  constituents,  although 
the  oil  of  nutmeg  generally  contains  a  larger  proportion  of  terpenes. 
Nutmegs  yield  8  to  15  per  cent  of  oil  of  nutmeg  and  4  to  16  per  cent 
of  mace  oil.  Expressed  oil  of  nutmegs  is  often  incorrectly  called 
mace  oil.  These  oils  are  generally  used  for  flavoring,  although 
occasionally  they  are  used  as  an  external  stimulent  and  for  other 
minor  medicinal  purposes. 

Imports  of  mace  oil  prior  to  the  war  were  rather  sporadic.  The 
maximimi  import  in  recent  years  was  received  in  1910  and  amounted 
to  7,799  pounds,  valued  at  $3,063.  Imports  in  1914-1917  varied 
between  3,000  and  5,000  pounds  and  yielded  a  revenue  of  $100  to 
$300  per  annum.  During  1918  and  1919  no  imports  of  mace  oil 
were  reported;  those  of  nutmeg  oil  are  not  shown  in  Commerce  and 
Navigation,  but  according  to  the  Department  of  Commerce,  Mis- 
cellaneous Series  No.  82,  imports  during  the  fiscal  year  1914  amounted 
to  1,500  poimds,  valued  at  $300,  and  were  entirely  from  France. 

Mace  oil  was  quoted  at  about  75  cents  per  pound  prior  to  the  war, 
but  increased  to  $1  in  October,  1913.  This  price  decreased  somewhat 
in  1915,  but  gradual  increases,  which  began  in  1916,  brought  the 
price  up  to  $2.50  per  pound  in  April,  1918,  since  which  time  it  has 
fallen  off,  and  in  the  middle  of  1920  mace  oil  was  quoted  at  $1.50 
per  pound. 

Origanum  or  oil  of  sweet  marjoram, — Origanum  or  oil  of  sweet 
marjoram  is  prepared  by  distillation  with  water  from  the  flowers 
and  herbs  of  two  varieties  of  origanum,  native  to  Europe  and 
America.  The  two  principal  varieties  in  commerce  are  Trieste  oil, 
which  is  dark,  and  Smyrna  oil,  which  is  light  in  color.  This  difference 
in  color  accounts  for  the  tariff  description  ''red  or  white.'' 

The  Trieste  oil  is  distilled  from  the  species  Origanum  Jiirium,  the 
dried  herb  of  which  yields  from  2  to  3  per  cent  of  oil.  The  Smyrna 
oil  is  obtained  principally  from  Origanum  onites,  which  yields  about 
li  to  2i  per  cent  of  oil.  Origanum  resembles  oil  of  thyme  and  is 
commonly  substituted  by  this  oil. 

Imports  of  origanum  had  increased  prior  to  the  war  to  8,822 
pounds,  valued  at  $8,502,  and  were  admitted  free  of  duty  (1913). 
With  the  exception  of  the  year  1914,  the  imports  diuing  the  war 
have  shown  a  remarkable  increase,  reaching  a  maximmn  in  1917  of 
54,671  pounds,  valued  at  $45,859,  and  yielding  a  revenue  of  $9,171. 
The  total  imports  during  1918-19,  however,  amounted  to  only 
about  6,500  pounds. 

Origanum  oil  was  quoted  at  17  cents  per  pound  prior  to  the  out- 
break of  the  war.  With  the  exception  oi  a  temporary  increase  to  22 
cents  in  October,  1914,  the  price  remained  practically  unchanged 
xmtil  July,  1917,  at  which  date  the  oil  was  quoted  at  30  cents  per 
pound.  Since  the  beginning  of  1918  the  price  has  varied  between 
20  cents  in  July,  1918,  and  60  cents  in  July,  1920. 

Rosemary  or  anthoss  oil} — Rosemary  oil  is  distilled  from  the  flower 
tops  of  the  rosemary  plant  (Rosemarinus  officinalis).  The  two  prin- 
cipal varieties  are  the  Italian  or  Dalmatian  oil,  which  is  distilled  after 

>  The  term  "anthoss''  is  now  obsolete  and  "Rosemary''  is  generally  used. 
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the  flower  season  is  over,  and  the  French  oil,  which  possesses  a  finer 
odor  and  is  distilled  from  the  fresh  flower  tops.     Rosemary  oil  is  also 

Srodjiced  in  England  from  cultivated  plants  and  in  Spain.  The  pro- 
iiction  of  rosemary  oil  in  France,  according  to  the  United  States 
Dispensatory,  is  in  the  neighborhood  of  50,000  pounds.  The  Spanish 
output  in  1919  was  estimated  to  be  150  tons.^ 

^  Oil  of  rosemary  is  used  both  internally  and  externally  in  medi- 
cines, and  to  a  considerable  extent  in  the  manufacture  of  perfimies. 

Imports  of  rosemary  prior  to  the  war  had  shown  a  decided  increase 
from  51,000  pounds  m  1910  to  284,144  pounds  in  1913,  valued  at 
$100,930.  Imports  during  1914,  1915,  and  1916  were  only  about 
one-third  of  those  in  1913,  and  for  the  10-year  period,  1910-1919,  they 
averaged  134,172  pounds,  valued  at  $51,327. 

The  French  oil  of  rosemary  flowers  was  quoted  at  70  cents  per 
pound  prior  to  the  war.  In  October,  1914,  the  price  was  increased  to 
85  cents  to  $1  per  pound,  and  this  price  obtained  with  little  variation 
until  October,  1918.  Since  that  time  the  oil  has  been  quoted  at 
about  $1 .50  per  pound. 

Thyme  oil, — Th3rme  oil  is  distilled  from  the  fresh  flowering  tops  of 
the  tnyme  herb,  which  grows  abundantly  in  a  wild  state  in  the 
mountains  of  southern  France.  Small  (quantities  are  produced  from 
the  cultivated  herb,  but  this  source  is  of  little  commercial  importance. 
One  distillation  of  the  plant  yields  a  reddish  brown  oil,  which  is  known 
in  commerce  as  "red.  When  this  product  is  redistilled,  a  colorless 
oil,  known  as  ''white,"  is  obtained. 

Spanish  thyme  oil  occasionally  appears  on  the  domestic  market  and 
is  probably  derived  from  a  species  of  origanum.  The  Spanish 
output  in  1919  was  estimated  to  oe  100  tons.^  It  has  been  a  common 
practice  to  export  thyme  oil  from  France  to  England,  whence  it  is 
reexported  to  the  United  States  as  oil  of  origanum.  Thyme  oil  re- 
sembles oil  of  origanum  and  has  been  substituted  largely  for  the 
latter.  Thjnne  oil  is  used  chiefly  for  veterinary  preparations  and  as  a 
cheap  soap  perfume.  The  French  oil  is  usually  the  most  valuable. 
The  yield  of  oil  varies  from  0.5  to  2.5  per  cent. 

Imports  prior  to  the  war  increasea  from  43,384  pounds  in  1908  to 
138,972  pounds  in  1913,  valued  at  $105,296.  During  the  years  1914, 
1915,  1916,  1917,  and  1919  the  annual  import  was  only  slightly  less 
than  100,000  pounds,  valued  at  approximately  $1  per  pound.  Maxi- 
mum imports  were  received  in  1918  and  amounted  to  206,185  pounds 
valued  at  $248,144,  and  3delded  a  revenue  of  $49,628. 

Prices  are  quoted  for  ^'red''  and  "white''  French  thyme  oils.  The 
"red"  oil  pnor  to  the  war  sold  for  about  $1  per  pound  and  the 
"white"  for  about  $1.15  per  pound.  The  price  of  tne  white  oil  in- 
creased to  about  $1.50  during  1915,  and  this  price  was  maintained 
with  little  variation  until  October,  1918,  when  the  white  oil  was 

a  noted  at  $2  to  $2.15  per  pound.  This  price  remained  unchanged 
uring  1919  and  the  first  half  of  1920.  ^'Red"  thyme  oil  sold  for 
$1.30  to  $1.60  per  pound  until  the  beginning  of  1919,  and  since  that 
time  has  been  (juoted  at  $1.85  to  $1.90  per  pound. 

Oil  of  valerian. — Oil  of  valerian  is  distilled  from  the  roots  and 
rhizomes  of  a  number  of  varieties  of  the  valerian  plant.  Oil  obtained 
in  Europe  is  distilled  from  the  roots  of  valerianna  officinalis  which 

1  See  Supplement  to  Commerce  Report  No.  18a,  Aug.  17, 1920. 
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grows  wild  throughout  the  northern  and  middle  part  of  Europe  and 
m  Asia.  Recently  a  variety  {augustifolia)  has  been  cultivated  in 
Japan.  This  Japanese  root  yields  67  per  cent  of  oil  as  compared  witli 
from  0.5  to  1  per  cent  of  oil  for  the  European  root.  The  oils  from, 
the  two  varieties  of  herbs  are  very  similar  in  composition  and  are 
used  indiscriminately. 

Imports  have  been  extremely  small  and  are  practically  negligible. 
Less  than  100  pounds  were  imported  prior  to  1918,  but  m  that  year 
we  received  366  pounds  valued  at  $3,690,  yielding  a  revenue  of  $738. 

Alljfruit  ethers  J  oils,  and  essences,  n.  s,  p.f, — This  provision  includes 
all  fruit  ethers  and  essences  not  contaimng  alcohol  and  paragraph  29 
includes  "ethers  and  esters  of  all  kinds"  (n.  s.  p.  f.),  containing 
not  more  than  10  per  cent  of  alcohol.  Paragraph  16  provides  for 
"ethers  *  *  *  and  fruit  essences'^  containing  alcoholirrespective 
of  amount. 

Chemically  these  fruit  essences  are  synthetic  alkj^l  esters  of  organic 
acids  which  possess  the  odor  and  flavor  of  certain  fruits.  In  the 
older  nomenclature  they  were  improperly  called  "ethers''  and 
"compound  ethers''^  and  this  term  is  still  retained  in  the  tariff 
provision.     Among  those  of  most  importance  are: 

Amyl  valerianate,  or  amyl  valeric  ester.     (Apple  essence.) 

Ethyl  butyrate,  or  ethyl  outyl  ester.     (Pineapple  essence.) 

Ethyl  pelargonate,  or  oenanthic  ether.     (Quince  essence.) 

Amyl  acetate,^  or  amyl  acetic  ester.     (Pear  essence.) 

Other  ethyl  and  amy!  esters  are  sold  to  simulate  strawberry,  rasp- 
berry, apricot,  mulberry,  currant,  and  other  fruits. 

The  fruit  essences  are  used  for  flavoring  ices,  jellies,  lozenges,  and 
tablets,  and  for  making  various  fruit  essences.  (See  "Flavoring 
Extracts''  par.  49.) 

All  other  essential  and  distilled  oils  and  all  combinations  of  the  same, 
n,  s,  p.f. — ^The  principal  oils  included  under  this  classification  are: 

Cananga,  or  oil  of  ylang  ylang. 

Cade  oil,  or  juniper  wood.  oil. 

Sandalwood  oil. 

Oil  of  rosewood. 

Mustard  oil. 

Palmrosa  or  geranium-grass  oil. 

Geranium  and  geranium  rose  oils. 

Imports  classified  under  this  provision  increased  in  value  from 
$410,452  in  1908,  to  $1,214,082  m  1919.  The  average  import  for 
the  10-year  period,  1910-1919,  was  $825,838.  Revenue  obtained 
from  "  all  other  essential  and  distilled  oils"  has  varied  from  $102,613 
in  1908,  to  $242,816  in  1919.  Import  statistics  are  not  shown 
separately  in  Commerce  and  Navigation  but  data  for  the  individual 
oils  imported  in  1914  have  been  included  in  a  publication  of  the 
Department  of  Commerce.* 

1  U.  S.  Dispensatory  19th  edition,  p.  1497,  and  20th  edition,  p.  1400. 

>  Amyl  acetate  is  specl&caUy  enumerated  in  paragraph  29  of  the  act  of  1913  and  described  in  a  separate 
unit  of  the  Tariff  Information  Survey. 
*  Miscellaneous  Series  No.  82. 
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Impwti  and  exporU  of  essential  oils  for  Qreat  Britain — 


FiMtlyMn. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1916. 
1910. 
1917. 
1918. 


Imports.! 


Quantity. 


I 


3,765,109 
2,649,339 
2,612,808 
3,063,706 


Value. 


$1,672,496 
1,670,966 
1,668,841 
1,846,133 
2,042,866 
2,702,737 
2,503,431 
2,976,018 
3,064,334 
8,664,217 
4,278,203 


Exports." 


Quantity. 


Pound*. 

Not  shown. 

Not  shown. 

Not  shown. 

Not  shown. 
380,619 
863,787 
403,824 
467,163 
630,482 
627,100 
447,373 


Vahie. 


1601,819 
642,668 
666,068 
683,928 
861,901 
904,820 

1,320,281 


1  Natural  essential  oils. 


>  Includes  synthetic  essential  oils. 


BkcpoHs  of  essential  oils  frtm.  France,  1912-1918— 


Fiscal  years. 


1912 
1913 
1914 
1916 
1916 
1917 
1918 


Essence  of  rose. 


Quantity. 


Pounds. 
9,900 
7,261 

13,669 
8,826 

26,928 
6,665 
6,486 


Value. 


1786,610 

696,467 

1,310,260 

1,609,751 

3,178,131 

841,866 

816,390 


Oeraniuin  rose 
(Ylang  Ylang). 


Quantity. 


Pounds. 

174 

179 

167 

29,304 

1,667 

1,012 

227 


Value. 


167,367 
68,708 
60,400 
141,063 
641,726 
631,716 
110,274 


All  other. 


Quantity. 


Pounds. 
27,070 
24,041 
14,630 
8,356 
14,061 
10,306 
12,015 


Value. 


18,637,463 
5,893,062 
3,563,350 
2,560,146 
3,446,401 
2,770,007 
8,230,608 


Total 
▼alue. 


$7,490,830 
6,668,237 
4,940,028 
4,400,070 
7,266,267 
4,162,588 
4,176,362 


Imports  of  essential  oils  into  France,  1912-1918 — 


Fiscal  years. 


1012 
1013 
1014 
1016 
1016 
1017 
1018 


Essence  of  rose. 


Quantity. 


Pounds. 
8,113 
3,750 
1,560 
4,253 
231 
1,638 
1,466 


Value. 


$1,278,432 
722,206 
296,671 
819,092 
66,742 
487,618 
436,873 


Genuaium  rose 
(Ylang  Ylang). 


Quantity. 


Pounds. 

1,629 

1,797 

1,887 

177,111 

2,066 

483 

202 


Value. 


$784,646 
866,706 
906,044 
852,674 
994,629 
316,620 
131,047 


All  other. 


Quantity. 


Pounds. 
11,411 
13,089 
9,910 
7,916 
14,623 
14,394 
12,609 


Value. 


$3,496,388 
4,010,640 
3,036,469 
2,425,046 
6,217,688 
4,861,441 
4,216,066 


Total 
value. 


$6,659,366 
6,666,644 
4,243,684 
4,096,811 
7,208,060 
6,666,479 
4,783,606 
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IMPORTS  INTO  THE  UNITED  STATES. 

All  Other**  digtiUed  and  esseTiiial  oih^ — Imports  by  countries  (fiscal  years). 


Imported  from— 


France... 
Oenuany. 
Ital] 


itaiT.. 
gjpam. 


SngUmd 

JiMiyttoft  ........... 

Britidi  India 

British  East  Indies. 
Dutch  East  Indies. 

Hongkong 

Japan 

Australia 

Bulgaria 

All  other 


Total. 


1914 


Free. 


$414,579 
76,338 
13,644 
29,111 
34,707 
67 
6,054 
43,075 
10,326 
17,858 


219,494 

74,065 


Dutiable. 


t596,103 

346,444 

236,732 

38,286 

114,836 

54,434 

14,578 

100,617 

19,771 

61,923 

6,905 

18,888 

4,461 

80,494 


1915 


Dutiable. 


$651,401 

138,602 

258,519 

159,384 

133,963 

46,715 

37,375 

208,660 

53,846 

157,770 

18,408 

18,995 

215,481 

250,046 


939,317 


1,604,472 


2,349,165 


1916 


DutfaHe. 


$n8,381 

17,484 

267,895 

143,860 

113,063 

54,585 

47,294 

237,544 

148,897 

324,251 

96,662 

31,399 

72,974 

371,282 


2,645,571 


1917 


DutiaUe. 


$680,680 


369,015 

225,177 

202,258 

147,442 

46,712 

211,980 

196,905 

268,068 

43,765 

72,550 


573,616 


3,038,177 


1918 


Dutiable. 


$1,209,046 


360,013 
413,051 
204,287 
225,422 
151,595 
206,704 
202,210 
197,483 
163,036 
93,377 


468,064 


3,884,287 


1  Includes  all  other  than  lemon,  birch  tar,  and  cajeput. 
Imports  for  consumption — Revenue. 

AMBER  OIL.I 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 
do. 


{ 


.do 

.do 

.do 

.do 

.do 

20  per  cent. 

-do 

.do 

.do 

-do 

.do 


Quantity. 


Pounds. 

9,314 

18,069 

9,001 

14,553 

15,493 

18,707 

12,122 

3,526 

2,720 

674 

7,580 

1,080 

3,900 


Value. 


$11,554 

1,294 

1,098 

845 

1,293 

1,027 

610 

448 

239 

250 

2,932 

458 

4,530 


Duty 
collected. 


$89 
47 
50 

586 
01 

906 


Value  per 

imitof 
quantity. 


$1,240 
.071 
.122 
.068 
.083 
.055 
.050 
.126 
.082 
.370 
.386 
.424 

1.161 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


20 
20 
20 
20 
20 
20 


ANISE  OR  ANISE-SEED  OIL.1 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1916. 
1916. 
1917. 
1918. 
1919. 


Free.. 

do, 

do. 


( 


.do.... 

.do 

.do 

.do 

20  per  cent, 
.do.... 

.do 

.do 

.do 

.do 


77,704 

99,262 

48,231 

82,127 

77,464 

127,601 

12,171 

30,601 

117,188 

206,609 

266,686 

160,774 

77,757 


$88,041 

84,595 

42,943 

80,132 

86,207 

173,078 

18,675 

37,117 

119,972 

156,411 

150,849 

122,459 

72,836 


$7,423 
23,994 
31,282 
30,169 
24,491 
14,567 


$1.13 

.85 

.89 

.97 

1.11 

1.36 

1.53 

1.22 

1.02 

.75 

.65 

.76 

.93 


20 
20 
20 
20 
20 
20 


I  Not  containing  alcohol  under  the  act  of  1913. 
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ImporUfor  cansumptian — Revenue — Continued. 

CAJEPUT. 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free... 
....do. 
....do. 

do. 

....do. 

do. 

....do. 
....do. 


.do. 
.do. 
.do. 
.do. 


Quaatity. 


P<mnd». 
35,107 
12,687 
27,664 
22,663 
17,995 
9,143 
14,110 
19,243 
96,626 
79,585 
10,563 
18,853 


Value. 


$6,689 
1,687 
8,167 
8,049 
3,776 
3,224 
4,767 
6,999 

18,992 

29,585 
3,538 

11,239 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


$0,190 
.133 
.295 
.355 
.210 
.353 
.337 
.364 
.197 
.372 
.335 
.596 


Actual  and 

computed 

advaloirem 

rate. 


Percent. 


CAMOMILE  OIL.I 


1908 

Free 

45 

11 

68 

32 

31 

4 

8 

4 

3 

5 

$356 

133 

348 

400 

394 

88 

173 

74 

67 

60 

$7.92 
11,67 
5.12 
12.39 
12.61 
19.56 
21.63 
18.50 
22.33 
12.00 

1909 

do 

1910 

do 

1911 

do 

1912 

do 

1913 

do 

J do 

1914 

\20  per  cent 

do 

$14 
13 
12 

1916 

20.00 
20.00 

1918 

do 

20.00 

1919 

do 

CAMPHOR  OIL.i 


1908. 
1909. 
1910. 
1911. 
1914. 
1915. 
1916. 
1918. 
1919. 


25  per  cent. 

do 

do 

do 

20  per  cent. 

do 

do 

do 

do 


71,722 

124,354 

114,710 

4,088 

18,874 

68 

8,333 

236,000 

131 


$9,658 

16,818 

13,874 

555 

3,160 

12 

5,708 

21,245 

56 


$2,414 

4,204 

3,468 

138 

632 

2 

1,141 

4,249 

11 


$0,130 
.135 
.121 
.136 
.167 
.176 
.684 
.090 
.427 


25.  CO 
25.00 
25.00 
25.00 
20.00 
20.00 
20.00 
20.00 
20.00 


CASSIA  AND  CINNAMON  OIL.i 


1906. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


{: 


Free 

....do 

....do 

....do 

....do 

....do 

...do 

20  per  cent. 

.do 

.do 

.do 

.do 

.do 


69,652 

133,194 

108,183 

80,224 

142,182 

123,645 

36,864 

42,291 

54,962 

121,034 

153,244 

109,178 

123,150 


$83,304 

119,343 

82,051 

66,673 

101,056 

97,438 

23,570 

25,958 

34,411 

85,074 

130,112 

114,796 

201,295 


$6,191 
6,882 
17,194 
26,022 
22,969 
40,259 


$1,200 
.896 
.768 
.706 
.711 
.788 
.639 
.614 
.626 
.710 
.848 
1.051 
1.634 


20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


CARAWAY  OIL.i 


1906. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1916. 
1916. 
1917. 
1918. 
1919. 


Free. . 

do. 

do. 

.....do. 

do. 

-do. 


( 


•  •  «Uv«  «  •  •  •  ■ 

,20  per  cent. 

.do 

.do 

.do 

.do 

.do 


22,893 

16,204 

60,007 

43,487 

30,373 

10,107 

1,890 

1,709 

18,107 

15,667 

3,947 

4,992 


$24,123 

19,290 

42,660 

30,794 

21,412 

10,463 

2,603 

2,460 

20,730 

23,536 

5,107 

22,432 


$492 
4,146 
4,707 
1,021 
4,486 


$1.06 

1.19 

.70 

.70 

.70 

1.03 

1.38 

1.39 

1.11 

1.61 

1.29 

4.49 


20.00 
20.00 
20.00 
2a  00 

2a  00 


1  Not  oontaiDing  alcohol  under  the  act  of  1913. 
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Imports  for  contumption — Revenue — Continued. 

EUCALYPTUS  OIL.» 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


{ 


25  per  cent. 

....do 

....do 

....do 

....do 

.do 

20  per  cent. 

;do 

.do 

.do 

.do 

-do 


Qaantity. 


Pounds. 

19,669 

57,974 

96,038 

72,830 

31,047 

5,624 

62,429 

99,218 

110,736 

230,035 

269,275 

116,781 


Value. 


$6,318 
12,485 
24,171 
16,431 
7,205 
1,622 
19,457 
27,095 
29,993 
83,111 
97,874 
43,639 


Duty 
collected. 


11,329 

3,121 

6,042 

4  107 

1,801 

405 

3,891 

5,419 

5,998 

16,622 

19,574 

8,727 


Value  per 

unit  of 
quantity. 


$0,270 
.215 
.252 
.226 
.232 
.288 
.312 
.273 
.270 
.361 
.363 
.382 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


FENNEL  0IL.1 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1918. 
1919. 


Free.. 
.....do. 


{: 


.do 

.do 

.do 

.do 

.do 

20  per  cent. 

.do 

.do 

.do 

.do 


18,421 
16,533 

7,169 

6,895 

5,702 

3,248 

830 

409 

610 

2,094 

661 


$2,944 

3,516 

2,609 

2,542 

2,946 

4,160 

1,521 

895 

441 

789 

2,512 

942 


$179 

88 

157 

502 

188 


$0,160 

.213 

.264 

.354 

.427 

.730 

.468 

1.080 

1.070 

1.290 

1.190 

1.425 


20.00 
20.00 
20.00 
20.00 
2a  00 


FLOWER  ESSENCES,  LIQUID  AND  SOLID  PRIMAL.  NOT  COMPOUNDED. 

[Act  of  1909.] 


1910. 
1911. 
1912. 
1913. 
1914. 


Free.. 

do. 

do. 

do. 

do. 


3,210 
2,143 
11,566 
9,440 
6,229 


$31,845 
66,679 
205,376 
470,684 
288,824 


$9.92 
30.65 
17.76 
49.86 
46.37 


FRUIT  ETHERS,  OILS,  OR  ESSENCES. 


1908. 

1909. 

1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1917. 
1918. 
1919. 


I 


h 


$2  per  pound. 

..do 

..do 

$1  per  pound. 

do 

do 

do 

do 

20  per  cent... 

^o 

do 

do 

do 


155 

621 

10 

9,882 

9,094 

390 

604 

45 

83 

96 

199 

132 


$176 

744 

24 

13,574 

18,378 

431 

509 

56 

590 

406 

579 

362 


$311 

1,243 

20 

9,882 

9,094 

390 

604 

45 

118 

81 

115 

72 


$L13 
1.20 
2.40 
1.38 
2.02 
1.10 
1.01 
1.24 
7.07 
4.22 
2.91 
2.74 


176.88 
167.01 
83.34 
72.80 
49.48 
9063 
99.06 
80.38 
20.00 
20.00 
20.00 
20.00 


FRUIT  OILS  OR  ESSENCES  ON  WHICH  THE  SPECIFIC  DUTY  DOES  NOT  AMOUNT  TO 

25  PER  CENT. 

[Act  of  1909.] 


1910. 
1911. 
1912. 
1913. 
1914. 


25  per  cent. 

do 

do 

do 

do 


3,352 
11 
56 
18 
84 


$4,033 
734 
996 
168 
623 


$1,008 

183 

249 

42 

155 


$1.20 

66.73 

17.55 

9.02 

7.42 


25.00 
25.00 
26.00 
25.00 
25.00 


1  Not  containing  alcohol  under  the  act  of  1913. 
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ImparUfcT  consumption — RtDemiae — Contmued. 

JASMINE  OR  JASIMINE  OIL.i 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  oX  duty. 


Free,. 

do. 

do. 

do. 

do. 

do. 

do. 


20  per  cent. 

do 

do 

do 

do 

do 


Quantity. 


Pounds. 

3,606 

2,338 

2,899 

1,851 

2,074 

3,416 

380 

231 

261 

978 

348 

5,840 

12,227 


Value. 


$20,194 

36,865 

31,789 

30,766 

29,620 

39,5&i 

8,345 

6,015 

5,160 

27,502 

8,366 

89,320 

204,005 


Duty 
collected. 


11,203 

1,032 

5,518 

1,673 

17,864 

40,801 


Value  per 

unit  of 
quantity. 


$5.60 
15.76 
ia94 
16.62 
14.28 
11.58 
21.96 
26.04 
19.77 
28.21 
24.03 
15.29 
16.58 


Actual  and 

computed 

ad  valoiem 

rate. 


Percent. 


20.00 
20.00 
20.00 
20.00 
2a  00 

2a  00 


JUNIPER  0IL.1 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1913. 
1914. 
1915. 
1916. 
1P17. 
1918. 
1919. 


Free 

do 

do 

do 

do 

do 

do 

20  per  cent , 

do 

do 

do 

do 

do 


13,950 
21,647 
16,563 
21,457 
20,808 
17,356 

4,253 

10,292 

10,388 

975 

4,661 
21,346 

1,146 


S8,213 

13,521 

9,628 

10, 110 

10,620 

13,037 

2,748 

5,943 

7,637 

1,988 

21,514 

67,147 

6,758 


SI, 188 

1,527 

397 

4,302 

13,429 
1,351 


10.590 

.625 

.581 

.471 

.510 

.751 

.646 

.577 

20.00 

.709 

20.00 

2.030 

2a  00 

4.610 

2a  00 

3.140 

20.00 

5.896 

20.00 

MACE  OIL. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Free 

do 

do 

do 

do 

do 

do 

6  cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 


1,850 
2,200 
7,799 
2,385 
1,944 
5,737 
1,030 
1,622 
4,776 
3,400 
3,000 


1924 

983 

3,063 

1,033 

902 

2,611 

520 

860 

2,605 

2,224 

2,414 


197 
286 
204 
180 


SO.  499 
.447 
.393 
.433 
.464 
.455 
.504 
.530 
.545 
.654 
.804 


11.28 

11.00 

9.17 

7.46 


ORIGANUM  OIL,  RED  OR  WHITE.* 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


Free.. 
do. 


{ 


.do 

.do 

.do 

.do 

.do 

,20  per  cent. 

.do 

.do 

.do 

.do 

.do 


6,976 

2,657 

1,823 

,      849 

718 

8,822 

100 

407 

14,349 

24,222 

54,671 

3,851 

2,637 


SI,  608 

741 

541 

273 

645 

8,502 

76 

554 

15,111 

24,291* 

45,859 

3,424 

5,506 


SO.  23 

.27 

.29 

.32 

.89 

.96 

.76 

L36 

SllO 

2a  00 

3,022 

L05 

2a  00 

4,858 

LOO 

20.00 

9,171 

.83 

20.00 

684 

.88 

20.00 

1,101 

2.08 

20.00 

35284- 


1  Not  containing  alcohol  under  the  act  of  1913. 
-21—A-12 6 
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Impwtifor  comvmp^ion— iS^vemte— Continued. 

ROBSKARY  OR  ANTHOSS  OIL.i 


Flsoalyear. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 
do. 


( 


.do 

.do 

.do 

.do 

.do 

,20  per  cent. 

.do 

.do 

.do 

.do 

.do 


Quantity. 


Pottnd«. 

60,826 

85,421 

51,832 

94,099 

153,502 

284,144 

52,575 

32,668 

93,663 

95,815 

228,080 

204,105 

51,146 


Value. 


131,921 
41,792 
22,917 
42,049 
62,369 

100,930 
17,660 
12,517 
44,636 
30,504 
71,035 
71,541 
37,111 


Duty 
ooUeoted. 


$2,503 

8,927 

6,100 

14,207 

14,308 

7,432 


Value  per 

imit  of 
quantity. 


$0,620 
.489 
.442 
.447 
.406 
.355 
.336 
.383 
.476 
.318 
.311 
.350 
.725 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


20.00 
20.00 
20.00 
20.00 
20.00 
2a  00 


THYME  OIL.i 


1908. 
1909. 
1910. 
1911. 
1912. 
1013. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


{ 


Free 

....do 

....do 

....do 

.do 

-do 

-do 

20  per  cent, 
^do.... 

.do 

.do 

.do 

.do 


43,384 
50,117 
46,325 
42,317 
66,039 

138,972 
40,756 
48,392 
99,580 
92,097 
91,163 

206,185 
98,324 


$37,546 
37,272 
32,592 
35,956 
47,862 

105,296 
32,386 
31,478 
88,498 
85,913 
90,868 

248,144 

135,914 


$6,295 
17,699 
17,182 
18,173 
49,628 
27,182 


$0,870 
.744 
.703 
.850 
.725 
.758 
.794 
.650 
.888 
.932 
.996 
1.200 
1.382 


20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


VALERIAN  0IL.1 


1908             

Free 

9 
18 
52 
35 
18 
40 

6 

15 

366 

$74 
83 

353 

120 
55 

124 

12 

36 

3,690 

$8.22 
4.61 
6.79 
3.43 
3.06 
3.10 
2.00 
2.40 

10.08 

1909      

do 

1910 

do 

1911.. 

do 

1912 

do 

1913 

do 

1914          

do 

1915 

20  per  cent 

.....do 

738 

20.00 

1918 

20.00 

1919 

do 

' 

••••••«••••••■ 

ALL  OTHER  ESSENTIAL  AND  DISTILLED  OILS  AND  COMBINATIONS  OF.i 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


{ 


25  per  cent . 

....do 

....do 

....do 

....do 

.do 

.do 

20  per  cent . 

.do 

.do 

.do 

.do 

.do 


$410,452 
511,444 
537,508 
620,991 
750,068 
799,785 
203,897 
581,010 
718,230 
752,925 
949,611 
,130,270 
,214,082 


$102,613 
127,861 
134,377 
155,247 
187,517 
199,946 
50,974 
116,202 
143,646 
150,585 
189,922 
226  054 
242,816 


25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


1  Not  containing  alcohol  under  the  act  of  1918. 


TAHIFF  INFOBMATION  SUBVETS. 
ImporUfor  eontampUon — Bevtmit — Oontmued. 

ALL  OTHER  B83KNTU.L  OILS,  RTC. 
IFnm  PhlUppiiw  Isbuds— Acts  et  Itttr.  3,  DOS,  Aug.  »,  1>W,  uid  Oct.  t,  ms.| 


FtoCTlyetf. 

lUteotdntr. 

Qnuitltr. 

V^ne. 

oM^la. 

Value  pet 
qutntlty. 

Aotneluid 
nte. 

TS  per  cenl  of  25 

POUfU. 

0 

»I,8M 

Ptrcent. 

0IL8,  CONTAINING  30  PER  CENT  OR  LESS  OF  ALCOHOL. 


1914 

"'^'20^'St, 

m 

60 

m 

290 
Bl 

W5S 

99 
79 

a 

»1.M 

3.8B 
2.36 
1.4g 

17  7S 

^0 

CONTAINING  MORE  TI 

AN  30  AND  NOT  MORE  THAN  BO  PER  CENT 

1914 

20cent:  per  pound 

125 

IM 

m 

»1M 

OB 

tl.40 

3SW 

CONTAININQ  MORE  THAN  SO  PI 

R  CENT. 

Ifll* 

y£^f;^. 

m 

207 

woo 

904 
33 

»302 
203 

8 

»a.30 
4.37 

ii 

S7  J3 

IfllS 

29-1(1 

PRICES. 

Amber  oil,  crude — Prieet  per  pound. 

[From  Oil,  Pslnt,  and  Drug  ReportflT.] 


Uonth. 

1S12 

.913 

1014 

IBIS 

IMO 

10.13-10.  IS 

ill:  ht 

.12-    .M 
.12-    .14 

t0.12-n.H 

.•1 :1i 

>.20^    .2* 

*>'} 

Mouth. 

leiT 

1.1. 

191B 

1020 

•»i:r!:!8 

tits 

L3fr-  L4fi 
2.2B-2.K 

T" 

1:1 

84 


TABIFF  INFORMATION  SURVEYS. 


Amber  <h2,  rectified^Priees  per  pound. 
(From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1916 

1916 

lannary 

t0.2M0.22 
.20-    .22 
.22-    .24 
.22-    .24 

$0.2M0.24 
.22-    .24 
.22-    .24 
.22-    .24 

$0.32-10.34 
.32-    .34 
.32-    .34 
.25-    .30 

$0.20-$0.22 
.20-  .22 
.20-    .22} 

1.32-    .35 

1  $0.50-10.60 

April 

1 1.65 

Jifly 

(0 

October 

0) 

\  / 

Month. 


January 
April..., 
July.... 
October. 


1917 


$1.25-41.60 
1.30-  1.60 
2.00-2.10 
1.75-  1.85 


1918 


$1.65-41.75 
1.75-  1.85 
2.50-2.75 


1919 


<'3 


1920 


1  Nominal. 


*  Not  quoted. 


Anise  or  anise  seed  oU — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Months. 


January. 
April.... 

Julv 

October. 


1912 


$1.40 -$1.45 
1.47i-  1.55 
1.40-  1.45 
1.55-  1.60 


1913 


$1.60-41.65 
1.60-  1.65 
1.67^  1.72i 
1.65-  1.70 


1914 


$1.65-11.70 
1.65-  1.70 
1. 60-  1. 65 
2.00-2.10 


1915 


$1.45-$1.50 

1.25 

1.1&-  1.20 

1.05-1.10 


1910 


$1.05-41.10 
1.05-  1.10 
LOO-  1.15 
1.00-1.15 


January. 
April.... 
Jiflv.... 
October. 


Months. 


1917 


$1. 05-$l.  15 
1.05-  1.15 
1.05-  1.15 
1.05-  1.15 


1918 


$1.05 -$1.15 
1.07i-  1.10 
1. 10  -  1. 10 
1.15-  1.20 


1919 


$1.6a-$1.55 
1.45-  1.50 
1.40-  1.50 
1.55-  1.65 


1990 


$1.55-41.65 
1.40-  1.50 
1.0&-1.10 


Cajeput  oil — Prices  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Months. 


January. 
AprU.... 

Jifly 

October. 


1912 


>$a  45-40. 50 
1.45-  .50 
1.45-  .50 
1.45-    .50 


1913 


I$a504a56 


1914 


1.10 


1915 


$a90-$1.00 
.80-  .85 
.80-  .85 
.80-    .85 


1916 


$0.8O-$0.85 
.80-  .85 
.80-  .85 
.7Jh    .85 


January. 
April.... 
July.... 
October. 


Months. 


1917 


$0.80-40.85 
.80-    .85 
.80 
.80 


!77i- 

.77j- 


1918 


$0,771-40.80 
.77j-  .80 
.77J-  .80 
.80-    .85 


1919 


$a80-$0.85 
.80-  .85 
.80-  .85 
.90-  1.00 


1920 


$a  90-41. 00 
.80-  .85 
.80-    .85 


1  Native. 


Not  quoted. 


TABIFF  HTF0BMATI01T  STJBVE';& 
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CoroiM^  9ud  <nlr^Pr%ee9  per  powid. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January 
April... 
JtQy.... 
October 


1912 


I0.8&-S1.00 
1.00-  1.10 
1.00-  1.10 
1.00-  1.10 


1913 


Si.OO-tl.lO 
1.00-  1.10 


|5^ 


1914 


$1.75-12.00 


1916 


$1.75 

1.75 

1.80-  2.00 

1.60-  1.75 


1916 


$2.0a-$2.2S 
2.50-  2.76 
3.00-  3.25 
3.10-3.25 


Month. 


January 
April. . , 
July... 
October, 


1917 


$3.50-$3.76 
5.50-  6.00 
7.50-19.00 
8.00-  8.50 


1918 


$8.00-$8.50 
8.0O-  8.50 
8.00-  8.50 
8.00-  8.50 


1919 


$8.00^.25 
7.50-7.75 
7.50-  7.75 
6.60-  7.00 


1920 


$5.60-$6.00 
4.25-  4.60 
3.50-  3.76 


1  Nominal. 


*  Not  quoted. 


Castia  oUy  75  to  80  per  centy  teeh, — Prices  per  pound, 
[From  Oil,  Faint,  and  Drug  Reporter.] 


Month. 


January 
AprU... 
July.-.. 
October 


1912 


$0.90-$0.95 
.90-  .95 
.85-  .90 
.85-    .87i 


1913 


$0.82i-$0.85 

.82i-    .85 

.85 

.85 


1914 


$0.82i-$0.86 

.82t-    .85 

.82}-    .85 

1.00-  1.10 


1916 


$0.80 -$0.82} 
.82}-    .85 
.87}-    .90 
.85-    .90 


1916 


$1.20-41.26 
1.15-  1.20 
1.20-  1.26 
1.06-  1.10 


Month. 


January 
April... 
July..., 
October, 


1917 


$1.07}-$1.U 

1.20 

1.25-  1.30 

1.46 


1918 


$1.60-$1.A5 
2.05-  2.10 
2.25-  2.27} 
2.36-2.60 


1919 


$2.75-$2.80 
2.46-  2.50 
1.95-  2.05 
2.35-  2.45 


1920 


$2.4a<$2.50 
2.25-  2.60 
1.76-  1.86 


Caseia  oU,  redisUlled  ( 27.  8.  P.  1918-19£0y-Price8  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1916 

1916 

JftTinaT -  T--T,- 

$1.25-$1.40 
1.25-1.40 
1.25-  1.40 
1.25-1.40 

$1.26-$1.40 
1.25-1.40 
1.30-  1.40 
1.3&-  1.40 

$1.30-$1.40 
1.30-  1.40 
1.30-  1.40 
1.50-  1.60 

$1.40-41.50 
1.25-  1.35 
1.37^  1.40 
1.30-  1.35 

$1.65-41.70 

ADril..'. 

1. 65-  1. 70 

July 

1.75-  1.80 

Ociober 

1.65-  1.70 

Month. 

1017 

1918 

1919 

1920 

Jftnua>T.-  T  ---,... 

SL  00-41. 70 

1.80 

1.80-1.86 

2.00 

$2.10-$2.25 
2.50-2.60 
2.75-2.80 
3.00-3.50 

$3.35-$3.50 
3.15-3.25 
2.50-2.60 
2.85-2.05 

$3. 00-43. 06 

April 

2  80-  2. 86 

Jifly 

2. 40-  2. 50 

October 

86 


TARIFF  INFORMATION  SURVEYS. 


Cinnamon  oUf  CeyUm,  heavy^^Priees  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1918 

1914 

1916 

1916 

January 

$6.50-$14.00 
6.50-  14.00 
6.50-  14.00 
6.50-  14.00 

$6. 50-414  00 
6.50-14  00 
6.50-  14  00 
6. 50-  14  00 

$6.50-$14  00 
6.50-  14  00 
6.50-  14  00 
8. 00-  14  00 

$6.00n$7.50 
6.00-7,50 
7.00-7.25 
7.50- 8.00 

$12.00-412.50 

15.00-  15.50 

18.00 

20.00 

April 

July 

October 

Month. 


January 
April... 
Jifly.... 
October 


1917 


$2aoo 

22.00 

22.00 

$22.00-24.00 


1918 


$20. 00-$22. 00 
22. 00-  24. 00 
20.00-22.00 
20.00-22.00 


1919 


$23.00-$24  00 
23.00-  24.00 

28.00 


1920 


$28.00 
28.00 
23.00 


I  Nominal. 


FenneUseed  oiZ,  tweet — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1916 

1916 

January 

$1.50.$1.60 
1.60-  1.60 
1.60-1.60 
1.50-  1.60 

$1.5O-$1.60 
1.50-  1.60 
1.60-  1.60 
1.60-  1.60 

$1.65-$1.70 
1.90-  2.00 
1.90-  2.00 
2.50-2.75 

$2.50-$2.76 
2.60-  2.75 
2.75-  3.00 
3.00-  3.50 

$3.76"$4.00 

April 

4.25 

July 

4.0O-  4.25 

OctobCHT 

4.60-  5.50 

Month. 


January. 
April... 
July.... 
October. 


1917 


$4.0O-$4.60 
400-  450 
400-460 
3.75-400 


1918 


$3.75-$4.00 
3.75-4.00 
3.75-  4.00 
3.75-400 


1919 


$3.75-44.00 
3.60-3.75 
3.00-3.75 
2.75-3.00 


1920 


$2.75-43.00 
2.75-3.00 
2.75-  3.00 


Oil  of  juniper  berries,  recHfied— Prices  per  pound. 
[From  Oil,  Pdint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

January 

$0.7O-$1.00 
.70-  i.do 
.70-1.00 
.70-1.00 

$0.7041.00 
.70-1.00 
.75-  1.00 
.75-  1.00 

$0.75-$1.00 

.75-  1.00 

.75-  1.00 

1.25-  1.50 

$1.15-$1.35 

1.15-1.25 

1.15-1.25 

1.75 

$3.75-$4.00 

April...., 

16.50-  7.00 

July , 

^6.60-  7.00 

October 

8.60 

January. 
AprU... 
July.... 
October. 


Month. 


1917 


$16.0O-$16.50 
16.00-  16.60 
15.00-  16.00 
15.00-  16.00 


1918 


$16.00-$16.00 
13.00-1400 
12.00-12.25 
11.00-  11.25 


1919 


$10.00411.00 
9.60-  0.75 
6.76-  7.00 
7.50-    8.00 


1920 


$6.25-46.50 
>  6.00- 6.25 
M.  75- 5.00 


1  Nominal. 


'Juniper  berries,  U.  8.  P. 


TABiFF  iNvaKUA.rumsumvss:.. 


8T 


Oil  of  juniper  berries,  twice  recHfied^Pricee  per  pound. 
[From  Oil,  Paint,  and  Drag  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

JflTiilftry ...    . .  ,    . 

$0.80-$1.00 
.80-  1.00 
.80-  1.00 
.80-  1.00 

$0.80-$1.00 
.80-  1.00 
.80-  1.00 
.80-  1.00 

$0.86-$1.00 

.8&-  1.00 

.85-  1.00 

1.50-  1.76 

$1.50-$1.75 

1.50-  1.75 

1.50-  1.75 

2.00 

$4.00-$4.50 

April 

^6.00-  8.00 

July 

»  6. 75-  7. 25 

October 

18.50 

Month. 

1917 

1918 

1919 

1920 

jRT>nftry 

$16.00-$17.50 
17.00-  17.50 
16.50-  17.00 
16.50-  17.00 

$16.50417.00 
13.50-  14.00 
12.50-  13.00 
12.50-  13.00 

$11.0O-$11.26 
9.75-  10.00 

(«) 
(«) 

$6.25-$6.50 

April... 

(«) 

July 

October 

1  Nominal. 


*  Not  quoted. 


Mace  oilf  distilled — Prices  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

January 

$0.66-$0.76 
.66-     .75 
.65-    .76 
.65-    .70 

$0.6.^  $0.70 
.6&-    .70 
.66-    .70 
.66-    .75 

$0.66-$0.76 

.70-    .76 

.70-    .75 

1.00-  1.10 

$0.85 
.85 
.90 
.90 

$0.90  -$1.00 

April 

.97i-  1.00 
1.16  -  1.20 

July 

October 

1. 06  -  1. 10 

January. 
April.... 

July 

October. 


Month. 


1917 


$1. 20-$l.  30 
1.26-  1.30 
1.60-  1.66 
1.60-  1.55 


1918 


$2.25-$2.50 

2.25-  2.50 
2.36-  2.40 

2.26-  2.30 


1919 


$2.26-$2.30 
2. 10-  2. 26 
1. 65-  1. 76 
1.65-  1.76 


1920 


$1.60-$1.65 
1.60-  1.66 
1.50-  1.65 


Origanum  oil — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January. 
Apiil.... 

Ji5y 

October. 


1912 


$0.17-$0.45 
.17-  .46 
.17-  .45 
.17-    .46 


1918 


$0.17-$0.46 
.17-  .46 
.17-  .46 
.17-    .45 


1914 


$0.17-$0.45 
.17-  .46 
.17-  .45 
.22-    .23 


1015 


$0.18-$0.25 
.1&-  .25 
.1»-  .25 
.18-    .25 


1916 


$0.18-$0.25 
.la-  .25 
.18-  .25 
.18-    .25 


Month. 


Januaiy. 
April.... 


&.p] 

JiSy 

Octo 


ober. 


1917 


$0.18-$0.25 
.18-  .26 
.30-  .35 
.32-    .35 


1918 


$0.32-$0.85 
.22-  .35 
.20-  .50 
.20-    .50 


1919 


$0.20-$0.50 
.20-  .50 
.20-  .50 
.80-    .60 


1920 


$a80-$0.60 
.80-  .00 
.60-1.00 
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TABIPF  IlirPOBlffATION  SUBVBYS. 


Oil  of  roiemary  flowert,  French — Prices  per  pofund, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1014 

1915 

1916 

JannaiT 

S0.67H0-75 
.67j-    .70 
.67*-    .70 
.671-    .70 

Sa67M0i70 
.67-    .70 
.67  J-    .70 
.60-    .70 

10.7040.75 
.70-    .75 
.70-    .75 
.85-1.00 

10.85-Sl.OO 
.85-1.00 
.85-1.00 
.75-    .86 

SO.  7540. 85 

April 

.75-    .85 

Ji5y 

.75-    .85 

Ootober 

.75-    .85 

Month. 


January 
April.... 
Ji5y.... 
October. 


1917 


SO.  7540. 85 
.75-  .85 
.80-  .85 
.80-    .85 


1918 


SO.  8040. 85 

.80-    .85 

.90-1.00 

1.60-1.55 


1919 


SI.  4041. 50 
1.40-  1.50 
1.40-1.50 
1.35-  1.40 


1920 


SI.  3541. 40 
1.35-  1.40 
1.35-  1.40 


Thyme  oily  white,  French — Prices  per  pound. 
[From  Oil,  Paint,  and  Drag  Reporter.] 


Month. 


.Tanuary 
April... 
Ji3y.... 
October 


1912 


SI.  1541. 25 
1.15-  1.25 
1.15-  1.26 
1. 15-  1. 25 


1913 


SI.  1541. 25 
1.15-  1.25 
1.15-  1.26 
1.15-  1.25 


1914 


SI.  1541. 25 
1.15-  1.25 
1.40-  1.50 
2.15-2.25 


1915 


SI.  1041. 25 
1.50-  1.75 
1.50-1.75 
1.50-  1.75 


1916 


SI.  5041. 75 
1.50-  1.75 
1.50-1.75 
1.60-  1.75 


Month. 


January 
April..., 
Jifly..., 
October 


1917 


SI.  5041. 75 
1.50-  1.58 
1.65-  1.75 
1.65-  1.75 


1918 


SI.  6541. 75 
1.70-  1.75 
1.65-  1.75 
2.00-2.15 


1919 


S2.00-S2.15 
2. 00- 2.15 
2.00-2.15 
2.00-2.15 


1920 


S2.00-S2.25 
2.00-  2.25 
2.0O-2.25 


Thyme  oil,  red,  French — Prices  per  pound. 
[From  Oil,  Paint,  and  Drag  Reporter.] 


M(mth. 

1912 

1913 

1914 

1915 

1916 

January 

SI.  0041. 10 
1.00-  1.10 
l.OO-l.lO 
1.00-  1.10 

SI.  0041. 10 
1.00-  1.10 
1.00-  1. 10 
1.00-  1.10 

SI.  0041. 10 
1.00-  1.10 
1.30-  1.40 
1.85^3'.  00 

SO.  9541. 15 
1.15-  1.60 
1.30-  1.60 
1.30- 1.60 

SI.  3041. 60 

April 

1.30-  1.60 

ISy...: :..:.. 

1.30-  1.60 

October 

1.30-  1.60 

Month. 


January 
April... 
jffiy... 
October. 


1M7 


SL  3041. 60 
1.30-  1.60 
1.50-  1.60 
1.50-  1.60 


191& 


SI.  5041. 60 
1.60-  1.70 
1.50-1.60 
1.75-  1.80 


1919 


SI.  8541. 90 
1.85-  1.90 
1.85*  1.90 
1.85*  1.90 


1980 


SI.  8541. 90 
1.85-  1.90 
1.85*  1.90 


TARIFF  INFORMATipN  SURVEYS, 
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Essential  and  distilled  oUs—Rata  of  duty. 


Actof- 

Par. 

1883 

92 

5M 

558 

562 

563 

664 

OUU 

568 

569 

570 

572 

576 

581 

583 

114 

557 

1890 

25 

76 

661 

1894 

17 

60 

568 

1897 

3 

21 

626 

1909 

3 

21 

1 

639 

1913 

46 

^ 

TsHff  dasslflcatton  or  description. 


All  preparatiaiis  known  as  essential  oils,   *  *   *   distilled  oils, 

*  >  >   and  all  combinations  of  the  foregoing. 

Amber,  crude  and  rectified 

Anise,  or  anise  seed 

Cajeput 

Carraway 

Cassia  and  cinnamon 

Chamomile 

Civet 

Fennel 

Jasmine  or  jasimine 

Juniper 

Mace 

Rosemary  or  anthoss 

Thyme  or  origanum,  red  or  white,  valerian 

Fruit  ethers,  oils,  or  essences 

Ambergris 

*  *   *   fruit  ethers,  oils,  or  essences 

Products  or  preparations  known  as  *  *  *  distilled  oils,  essen- 
tial oils,    *   *   *   and  all  combinations  of  the  foregoing. 

Oils:  *  *  *  amber,  crude  and  rectified  ambergris,  anise  or  anise- 
seed,    *   *   *   cajeput,    carraway,    *   *   *   cassia,    cinnamon, 

*  *   *    chamomUe,    •   *   *   civet,  fennel,  jasmine  or  jasimine, 

*  ♦   *   juniper,    *   *   *   mace,    *   *   *   rosemary  or  anthoss, 

*  *    *    thjrme,  origanum,  red  or  white,  valerian,    ♦    *    *. 

*  *   *   fruit  ethers,  oils- or  essences :.. 

Products  or  preparations  known  as  *  *  *  distilled  oils,  essen- 
tial oils,   *   *   *   and  all  combinations  of  the  foregoing. 

Oils:  *  *  *  amber,  crude  and  rectified  ambergris,  anise  or  anise- 
seed,  *  *  *  cajeput,  carraway,  cassia,  cinnamon,  *  *  * 
chamomile,   *   *   *   civet,    *   ♦   *   fenneljasmine  or  jasimine, 

*  *    *  juniper,   *   *   *    mace,   *   *   *    rosemary  or  anthoss, 

*  *    *    thyme,  origanum,  red  or  white,  valerian. 

*  *  *  distilled  oils,  essential  oils,  *  ♦  *  and  all  combinations 
of  the  foregoing,   *   *   *    not  specially  provided  for  in  this  act. 

*  *   *    fruit  ethers,  oils,  or  essences 

Provided,  That  no  articles  of  this  paragraph  shall  pay  a  less  rate 
of  duty  than  25  per  cent  ad  valorem. 
Oils:  *  *  *  amber,  crude  and  rectified  ambergris,  anise  or  anise- 
seed,  *  *  *  cajeput.  carraway,  cassia,  cinnamon,  *  *  * 
chamomile,  *  *  *  civet,  *  *  *  fennel,  *  ♦  ♦  jasmine  or 
jasimine,  *  ♦  ♦  juniper,  *  *  *  mace,  *  *  *  rosemary 
or  anthoss,    *   *    *    thyme,  origanum,  red  or  white,  valerian. 

*  *  *  distilled  oils,  essential  oils,  *  *  *  and  all  combinations 
of  the  foregoing,    *    *    *    not  specially  provided  for  in  this  section. 

*  *    *    ftiiit  ethers,  oils,  or  essences 

Provided,  That  no  article  of  this  paragraph  shall  pay  a  less  rate 
of  duty  than  25  per  cent  ad  valorem. 

Oils:  *  *  *  amber,  crude  and  rectified  ambergris,  anise  or  anise- 
seed,  *  *  *  cajeput.  carraway,  cassia,  cinnamon,  *  *  * 
chamomile,  *  ♦  *  civet,  ♦  ♦  *  fennel,  *  *  *  jasmine  or 
jasimine,  ♦  ♦  *  Juniper,  *  ♦  *  mace,  *  ♦  *  rosemary 
or  anthoss,    *   *   *    thyme,  origanum,  red  or  white,  valerian. 

Oils,  distilled  and  essential:   *   *   *   maoeoil 

*  *  ♦  amber,  ambergris;  anise  or  anise-seed;  *  *  ♦  camomile; 
carraway;  cassia;  cinnamon;  *  *  *  civet;  fennel;  iasmine  or 
jasimine;  juniper;  *  *  *  origanum,  red  or  white;  rosemary  or 
or  anthoss;  *  *  *  thyme;  and  valerian;  all  the  foregoing  oils, 
and  all  fruit  ethers,  oils,  and  essences,  and  essential  and  distilled 
oils  and  all  combinations  of  the  same,  not  specially  provided  for  in 
this  section. 

Provided,  That  no  article  containing  alcohol  shall  be  classifled 
for  duty  under  this  paragraph. 


Rates  of  dnty. 

spedflc  and  ad 

valonm. 


26  per  cent. 

Free. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
12  50  per  pound. 
Free. 

S2.50  per  pound. 
25  per  cent. 

Free. 


12  per  pound. 
25  per  cent. 

Free. 


25  per  cent. 
$2  per  pound. 

Free. 


25  per  cent. 
II  per  pound. 

Free. 


6  cents  per  pound. 
20  per  cent. 


Court  and  Treasury  Decisions. 

Oil  of  cassia,  commercially  so  known,  produced  by  a  chemical 

Srocess  from  other  materials  than  cassia  buos,  was  held  exempt  from 
uty  under  paragraph  626  of  the  act  of  1897  as  oil  of  cassia.  The 
principle  was  appliea  that  a  tariff  provision  for  an  article  desi^ating 
it  by  a  particular  name  operates  upon  any  goods  imported  which  are 
commercially  knoym  by  that  name,  although  such  designation  had 
originally  a  much  narrower  signification,  but  owing  to  changes  in 
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manufacturing  processes  consequent  upon  chemical  discoveries  has 
come  to  embrace  articles  of  a  different  origin  or  composition  from* 
that  which  was  originally  known  by  that  particular  name.  This  was 
expressed  in  the  syllabus  in  the  following  words  (G.  A.  5535,  T.  D. 
24905,  of  1904) : 

When  an  article  is  shown  to  have  a  certain  commercial  designation,  a  tariff  pro- 
vision for  merchandise  of  that  name  covers  it,  although  said  article  may  be  the  result 
of  a  chemical  process  in  which  different  materials  or  ingredients  are  substituted  for 
the  substance  irom  which  the  article  was  in  former  times  made,  provided,  however, 
that  the  resultant  of  the  process  is  a  product  that  differs  from  the  original  article  in 
no  respect  save  origin  and  composition. 

Amyl  valerianate  was  classified  as  a  fruit  ether  under  the  act  of 
1890  (G.  A.  1939,  T.  D.  13701,  of  1893). 

Juniper  oU  mcludes  not  only  oil  derived  from  juniper  berries  but 
that  from  jimiper  wood,  and  was  held  exempt  from  duty  as  juniper 
oil  rather  than  as  an  essential  oil  under  the  act  of  1894  (G.  A.  3822, 
T.  D.  17947,  of  1897). 

An  importation  invoiced  as  essence  concrete  de  jasmine  and  essence 
concrete  de  cassia,  semisolid  bodies  of  about  the  consistence  of  butter, 
produced  by  a  secret  process,  and  claiming  to  represent  a  high  con- 
centration of  the  odorous  principle  of  jasmine  and  cassia,  was  held 
not  to  come  within  the  provision  for  oil  of  jasmine  and  oil  of  cassia, 
but  dutiable  as  a  combination  of  essential  oils  under  the  act  of  1890 
(G.  A.  1414,  T.  D.  12818,  of  1892). 

Oenanthic  ether,  otherwise  known  as  pelargonate  of  ethyl  or  pelar- 
gonic  ether,  and  classed  in  the  United  States  Dispensatory  as  an 
Irtificial  fnut  essence,  was  classified  under  paragraph  17,  which  pro- 
vided for  both  fruit  ethers  and  essences  rather  than  under  paragraph 
60  providing  for  essential  and  other  oils  and  chemical  compoimds 
(G.  A.  3597,  T.  D.  17406,  of  1896). 

In  classifying  oil  of  mace  under  the  eo  nomine  provision  therefor, 
rather  than  as  an  essential  oil  under  the  act  of  1890,  the  Board  oi 
General  Appraisers  declared  it  '*  extremely  difficult  to  distinguish 
oil  of  mace,  which  is  provided  for  in  the  free  list,  from  oil  of  nutmej 
which  is  dutiable  as  an  unenumerated  essential  oil''  (G.  A.  84^,  T. 
11852,  of  1891).  But  in  a  later  case  under  that  act,  an  importation 
invoiced  as  oil  of  mace  and  classified  by  the  collector  as  an  essential 
oil,  was  declared  to  be  essential  oil  of  nutmeg,  and  not  of  mace  (G.  A. 
1854,  T.  D.  13582,  of  1892). 

Birch-tar  oil,  distilled  from  the  wood  and  used  m  the  dressing  of 
russia  leather,  was  held  to  come  within  the  provision  in  paragraph  568 
of  the  free  list  in  the  act  of  1897  for  oils  commonly  used  for  stuffing 
or  dressing  leather  rather  than  within  paragraph  3  of  that  act  pro- 
viding for  distilled  oils.  (Bklipstein  v.  United  States,  1  Ct.  (Just. 
Appls.,  122,  of  1910.) 

BIRCH  TAR  OIL. 

Genebal  Inform;ation, 

description  and  uses. 

Par.  561,  ';Oils:  Birch  tar    *    *    *     J'     (Free.Ust.) 
Birch  tar  oil  or  empyreumatic  oil  of  birch  is  obtained  by  the  de- 
structive distillation  of  birch  wood.    It  should  not  be  confused  with 
sweet  oil  of  birch  which  is  an  essential  oil  obtained  by  water  distilla- 
tion of  the  twigs  and  leaves  of  the  birch.    Birch  tar  oil  consists 
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chiefly  of  ^aiacol,  creosol,  and  other  phenols,  while  sweet  oil  of  birch 
is  essenti^y  methyl  salicylate  and  is  similar  to  oil  of  wintergreen  in 
composition. 

Birch  tar  oil  is  a  somewhat  viscous  brown  licjuid,  having  a  char- 
acteristic odor.  It  is  sometimes  adulterated  with  pine  tar  and  em- 
pyreumatic  oil  of  juniper.  A  rectified  birch  tar  oil  is  recognized  in 
commerce  and  is  obtained  by  redistilling  the  crude  oil  with  steam. 

Oil  of  birch  tar  is  used  medicinally  as  a  counterirritant  and  in  pain- 
reUeving  applications  over  sore  and  stiffened  muscles,  either  alone 
or  diluted  with  some  bland  oil.  This  oil  is  not  of  great  commercial 
importance  and  has  no  industrial  uses. 

IMPORTS  AND  PRODUCTION. 

The  imports  of  birch  tar  oil  since  first  shown  (1914)  have  varied 
greatly.  They  have  ranged  from  12,098  pounds,  valued  at  $571,  in 
1915  to  110,055  pounds,  valued  at  $22,443,  in  1918.  .  In  1914,  ac- 
cording to  PickrelV  of  the  50,533  pounds  of  crude  birch  tar  oil  im- 
ported, Germany  supplied  59.4  per  cent  and  Russia  38.7  per  cent. 

Although  domestic  production  figures  on  birch  tar  oil  are  not 
available  there  should  be  an  adecj^uate  supply  as  a  by-product  of  the 
wood-distiUation  industry  in  this  country.  Germany  and  Bussia 
appear  from  imports  to  be  the  principal  foreign  producers. 

TARIFF  HISTORY. 

Birch  tar  oil  was  not  mentioned  in  the  tariff  laws  prior  to  the  act 
of  1913,  when  it  was  put  on  the  free  list.  There  is  no  special  tariff 
problem  connected  with  birch  tar  oil.     It  is  of  little  inaustrial  im- 

Sortance  and   the  entire  consumption  should   be  available  from 
omestic  sources. 

Birch-tar  oil  (act  of  1913) — Imports  for  coTisumption — Revenue, 


Fiscal  year: 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

19201 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 


.do. 
.do. 


Quantity. 


Poundi, 
40,123 
12,098 
47,757 
24,073 
110,055 

103,840 
220 


Value. 


SI. 898 

571 

3,183 

3,717 

22,443 

21, 195 
108 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


10.047 
.047 
.066 
.154 
.203 

.204 
.491 


Actual  and 

computed 

ad  valorem 

rate. 


1  From  Jan.  1  to  June  30, 1920,  inclusive. 
Birch-tar  oil — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 

spedflc  and  ad 

valorem. 

1913 

661 

Oils:  Birehtar   ♦   ♦   • »... 

Ilea. 

1  Pickrell,  Dr.  E.  R.:  Chemicals  and  Allied  substances  used  in  the  U.  S.,  Dept.  of  Commerce,  Misc.  Series 
No.  82. 
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COXTRT  AND  TREASURY  DECISIONS. 

Birch-tar  oil  before  1913  was  classified  as  a  distilled  oil  (T.  D.  9634 
of  1889;  G.  A.  1105,  T.  D.  12333  of  1891;  G.  A.  1364,  T.  D.  12715  of 
1892)  until  the  decision  of  the  Court  of  Customs  Appeals  in  Klipstein 
V.  United  States,  1  Ct.  Cust.  Appls.  122  of  1910.  The  evidence  in 
the  court  case  showed  that  the  birch-tar  oil  was  distilled  from  the 
wood  and  used  in  dressing  Russia  leather,  and  therefore  exempt  from 
duty  under  paragraph  568  of  the  act  of  1897  as  oil  commonly  used  in 
dressing  leather  and  fit  only  for  such  uses.  A  mere  possibility  of 
undisclosed  use  for  other  purposes  was  declared  not  to  remove  the 
oil  from  the  operation  of  paragraph  568.  The  product  of  birch  tar 
in  issue  in  T.  D.  12333  was  known  as  betulinum  oil. 

ICHTHYOL  AND  ICHTHYOL  PREPARATIONS. 

Summary. 

Ichthyol  is  chemically  the  ammonium  sulphonic  derivative  of  a 
crude  oil  obtained  by  the  dry  distillation  of  a  fossiliferous  rock. 
The  sodium,  iron,  zinc,  and  other  sulphonic  derivatives  are  known  as 
ichthyol  preparations,  but  the  term  "ichthyor'  has  been  held  to  refer 
only  to  the  ammonium  compound.  Ichthyol  was  first  patented  and 
introduced  to  the  drug  trade  by  a  firm  in  Hamburg,  Germany,  who 
secured  their  base  oil  From  marme  deposits  in  Seefeld,  Tyrol.  Oil  of 
similar  character  has  been  discovered  m  the  United  States  and  within 
the  current  year  (1920)  large-scale  domestic  production  of  ammoniiim 
ichthyol  sulphonate  has  been  reported.  The  imports  of  ichthyol  prior 
to  the  war  amounted  to  about  50,000  pounds,  valued  at  approximately 
$75,000,  and  came  principally  from  Germany.  Imports  mcreased  to 
91,884  pounds  in  1917,  but  the  value  per  pound  fell  to  less  than  half 
the  prewar  figure. 

Ichthyol  was  mentioned  specifically  on  the  free  list  of  the  acts  of 
1897,  1909,  and  1913.  The  provision  was  held  to  refer,  however,  only 
to  the  ammonium  derivative  (ammonium  ichthyol  sulphonate). 
Preparations  other  than  ichthyol  ammonium  have  been  included 
under  the  general  provision  for  *'all  other  medicinal  preparations," 
dutiable  at  25  per  cent  ad  valorem  under  the  acts  of  1897  and  1909, 
and  at  15  per  cent  ad  valorem  under  the  act  of  1913. 

General  Information, 
provisions  in  the  act  of  1913. 

"561.  (Free  list.)     Oils:    *    *    *     ichthyol,    *    *    *. 

<<5  *  *  *  all  chemical  and  medicinal  compoimds,  preparations, 
*  *  *  not  specially  provided  for  in  this  section,  15  per  centum  ad 
valorem." 

DESCRIPTION  AND  USES. 

Ichthyol  is  the  so-called  "ammonium  ichthyol  sulphonate"  or 
"ammonium  sulphoichthyolate,"  an  undefinable  chemical  combina- 
tion of  sulphonated  hydrocarbons  obtained  by  the  dry  distillation  of 


TAKIPP  IlirrOBMATION  SURVEYS.  98 

a  variety  of  bituminous  rock  which  is  found  in  the  Tyrol  Mountains 
of  Europe  and  elsewhere.  The  word  **ichthyol"  is  derived  from 
Greek  and  Latin  words  meaning  **  fish  oil."  Although  it  is  technically 
the  crude  oil  distilled  from  fossiliferous  marine  deposits^  the  term 
''ichthyol"  has  become  the  usual  trade  designation  for  *4chthyol 
ammonium/'  which  is  the  ammonium  preparation  of  the  crude  oil. 
This  is  largely  due  to  the  fact  that  the  ammonium  preparation  was 
patented  under  the  name  of  ichthyol  and  was  so  introduced  to  the 
trade  by  the  ori^al  German  manufacturers  (Ichthyol-Gesellschaft, 
Cordes  Hermanni  &  Co.,  Hamburg)  and  their  American  representa- 
tive (Merck  &  Co.,  of  New  York). 

Ichthyol  ammonium  is  the  principal  ichthyol  preparation,  but  sim- 
ilar compounds  are  obtained  by  substituting  a  sodium,  lithimn,  silver, 
iron,  or  zinc  salt  or  albumin  or  formaldehyde  for  the  ammonium  salt. 
Ichthyol  albiuninate  is  known  as  ''ichthalbin,"  silver  sulphoichthyo- 
late  as  ''ichthargan,''  and  ichthyol-formaldehyde  as  *'ichthoform." 
Other  similar  preparations  are  known  xmder  various  trade  names 
such  as  *'isarol,''  ''sulphothyol,*'  *'sulpho-ichthynat,"  ''tumenol,'' 
and  ''hirathiol.''  ^'Atreol"  is  a  related  product  of  domestic  manu- 
factiu'e. 

Ichthyol  is  described  by  '*New  and  Non-Official  Remedies,  1920/' 
as  ''a  reddish-brown  to  brownish-black  sirupy  liguid  having  a  char- 
acteristic empyreumatic  and  burning  taste.''  The  ichthyol  prepa- 
rations are  used  exclusively  in  medicine,  for  both  internal  and 
external  application.  They  are  considered  weakly  antiseptic  and  are 
used  externally  for  skin  diseases.  Their  internal  action  is  in  the 
nature  of  a  gastrointestinal  irritant,  such  as  is  used  in  diarrhea  and 
similar  diseases. 

PRODUCTION   AND  TRADE. 

Germany  was  fonnerly  the  chief  source  of  supply  for  ichthyol  and 
its  preparations,  since,  as  previously  noted,  icnthyol  was  first  pat- 
ented in  Germany  and  from  there  introduced  to  the  American  trade. 
The  Hamburg  company,  which  practically  controlled  the  world's 
trade  in  this  commodity,  secured  their  base  oil  from  the  pecuhar 
bituminous  shale  found  in  Seef eld,  Tyrol.  Deposits  similar  to  this  have 
been  foimd  in  the  United  States,  and  their  products  have  recently 
been  placed  on  the  market  The  patents  for  the  manufacture  of 
"  atreol"  from  American  crvde  patroleum  oil  were  granted  September 
16,  1913,  .and  July  2,  1918.  ,See  New  and  Non-Official  Remedies, 
1920,  p.  319.)  A  new  ammonium  sulphoichthyolate  was  being  pro- 
duced during  1920  by  a  company  wlucn  controls  a  large  fossiUierous 
marine  deposit  in  Texas,  from  which  its  base  oil  is  distilled.  (See 
Drug  and  Chemical  Markets,  vol.  7,  p.  326,  1920.) 

Imports. — The  imports  of  ichthyol  nave  varied  from  14,379  pounds 
in  1910,  valued  at  $21,485,  to  91,884  pounds,  valued  at  $60,757,  in 
1917.  Prior  to  the  war  the  bulk  of  tile  ichthyol  came  from  Germany 
and  was  valued  at  about  $1.50  per  pound.  Since  1916  the  imports 
have  increased  in  volume,  but  the  price  per  pound  feU  to  65  cents 
during  1917  and  1918  and  to  49  cents  in  1919.  This  is  explained  by 
the  divergent  character  of  th«  material  and  the  fact  that  occasional 
quantities  of  the  crude  base  oil  are  probably  included  in  this  classifica- 
tion. 
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Prices. — The  Oil,  Paint,  and  Drug  Reporter  has  quoted  wholesale 
prices  for  ichthyol  only  since  January  1,  1918.  At  that  time  it  was 
quoted  at  the  veiy  high  figure  of  $30-$36  per  pound.  During  the 
latter  half  of  1918  and  during  all  of  1919  suppUes  were  reported 
"nominal"  (in  name  only).  In  January,  1920,  ichthyol  was  quoted 
at  $4.25-$4.50,  and  this  price  obtained  during  the  first  three-quarters 
of  the  year. 

TARIFF  HISTORY. 

Ichthyol  was  mentioned  specifically  on  the  free  list  of  the  act  of 
1897,  and  thisprovision  has  remained  unchanged  in  the  acts  of  1909 
and  1913.  The  provision  has  occasioned  considerable  litigation, 
however,  principally  because  of  the  fiact  that  the  term  'ichthyol'' 
has  been  taken  as  the  patented  name  for  ammonium  ichthyol  sul- 
phonate,  and  in  the  trade  this  designation  refers  to  this  particular 
preparation  in  exclusion  of  the  similar  and  related  preparations  such 
as  sodium  ichthyol  sulphonate.  Such  preparations  are  included 
under  the  general  provision  for  chemical  and  medicinal  preparations 
in  paragraph  5,  dutiable  at  15  per  cent  ad  valorem. 

TARIFF  CONSIDERATIONS. 

The  classification  for  ichthyol  in  paragraph  561  of  the  free  list  of 
the  act  of  1913  has  been  held  to  include  only  one  of  the  ichthyol 

Preparations,  although  a  number  of  others  are  articles  of  commerce, 
'here  is  no  reason  to  believe  that  Congress  originally  intended  that 
one  compound  of  ichthyol  should  be  admitted  free  while  the  others 
should  be  declared  dutiable.  Consideration  should  be  given,  there- 
fore, to  the  advisability  of  including  in  one  provision  (either  on  the 
free  or  dutiable  list)  all  preparlations  of  ichthyol. 

The  commercial  production  of  ichthyol  and  similar  preparations 
in  the  United  States  is  a  very  recent  development  and  complete 
information  in  regard  to  the  new  industry  is  not  available  at  this 
time. 

Ichthyol — Imports  for  consumption — Revenru. 


Fiscal  year. 


Rate  of  duty. 


1909 

Free 

1910 

do 

1911 

do 

1912 

do 

1913 

do 

1914 

do 

1915 

do 

1916 

do. 

1917 

do 

1918 

1919 

do 

1920* 

do 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

» 

Pcunis. 
74,217 
14,379 
39,746 
49,872 
44,347 
66,967 
61,847 
69,227 
«1,884 
66,962 
19,623 
69,294 

$113,494 
21,486 
69,504 
72,184 
61,796 
92,486 
70,664 
69,470 
60,767 
43,641 
9,830 
63,698 

$1.63 

1.49 

1.49 

1.46 

1.39 

1.38 

1.36 

.85 

.66 

.66 

.49 

.77 

•••••••••••• 

Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


>  Six  months. 
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lehihyol— Prices,  wholesale,  New  York,  spot,  in  dollan  per  pound, 
[From  Oil|  Paint,  and  Drug  Reporter.] 


Month. 


January. 
April.... 

July 

Octobor. 


19181 


Low. 


130.00 

30.00 

1^ 


?1 


High. 


$36.00 
36.00 


S 


1919 


Low. 


High. 


1990 


Low. 


$4.25 
4.25 
4.25 


High. 


14.50 
4.60 
4.50 


1  Prices  were  not  quoted  prior  to  1918. 

Ichthyol — Rates  of  duty. 


t  Nominal. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  dutv, 
specific  and 
ad  valorem. 

1897 

626 
639 
561 

Oils:   ♦   ♦ 

♦   ichthyol,    ♦   ♦   ♦ 

Free. 

1909 

Do. 

1913 

do 

, 

Do. 

Court  and  Treasury  Decisions, 
decisions  under  the  act  of  1897. 

Ichthyol  was  held  to  be  the  commercial  or  trade  name  for  ammo- 
nium icnthyol-sulfonate,  and  a  chemical  salt.  (G.  A.  5703,  T.  D. 
25376.) 

Ichtosulfol,  although  resembling  ichthyol  in  composition  and 
appearances,  was  held  not  the  ichthyol  of  commerce  nor  chemically 
iaentical  with  ichthy^ol  and  dutiable  as  a  nonalcoholic  medicinal 

{reparation  under  paragraph  68.  (Abstract  20719,  T.  D.  29597.) 
chthyol  sodium  was  liKewise  classified.  (Abstract  20720,  T.  D. 
29597.)  This  decision  was  affirmed  by  the  circuit  court  for  the 
southern  district  of  New  York.  In  the  absence  of  words  indicating 
an  intention  to  include  the  different  ichthyol  products  paragraph  626 
was  declared  not  to  include  ichthyol  sodium.  (Merck  v.  United 
States,  177  Fed.,  482;  T.  D.  30315.) 

Isarol,  known  as  ichthyol  ammonium,  ammonium  ichthyol  sul- 
phonate,  and  ammonium  sulphoichthyolate,  a  compound  obtained 
by  the  treatment  of  crude  ichthyol  oil  with  sulpnuric  acid  and 
neutralized  by  ammonium  carbonate,  was  held  exempt  from  duty 
under  paragraph  626  as  ichthyol  oil.  (Cassett  v.  United  States, 
2  Ct.  Gust.  Appls.,  465.) 

DECISIONS  UNDER  THE  ACTS   OF  1909   AND  1913. 

Lithyol,  classified  as  a  medicinal  preparation  under  paragraph  65 
of  the  act  of  1909,  was  held  free  of  duty  as  ichthyol  oil  under  para- 
graph 639.     (Abstract  29519,  T.  D.  32767.) 

Sulphoichthynat  was  likewise  classified.  (Abstract  30570,  T.  D. 
32960.) 
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Sulfothyol,  essentially  ammonium  sulfoichthyolate,  was  likewise 
classified  under  paragraph  561  of  the  act  of  1913.     (T.  D.  36028.) 

Ichtosan,  imported  in  capsules,  pills,  tablets,  lozenges,  or  similar 
forms,  being  a  medicinal  substance,  was  held  dutiable  under  the 
latter  part  of  paragraph  17  of  the  act  of  1913.  But  ichtosan  put  up 
in  pacKages  oi  less  than  2  J  pounds  gross  weight,  assessed  witn  duty 
under  the  first  part  of  that  paragraph,  was  held  exempt  from  duty 
as  ichthyol  oil  under  paragraph  561.     (Abstract  40442.) 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared 
by  the  United  States  Tariff  Commission  and  transmitted  to  the 
Committee  on  Ways  and  Means.  Tlie  series  covers  all  of  the  articles 
xind  commodities  provided  for  in  the  tariff  act  of  October  3,  1913, 
and  others  not  specifically  provided  for.  It  is  arranged  in  the  nu- 
merical order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is 
dutiable  and  another  grade  of  the  same  article  is  on  the  free  list, 
the  article  is  discussed  under  the  dutiable  paragraph,  which  appears 
first  in  numerical  order  in  the  tariff  act.  In  certain  instances  arti- 
cles of  close  industrial  relationship  and  which  occur  in  separate 
paragraphs  of  the  tariff  act  have  been  combined  under  one  paragraph 
for  convenience  of  discussion.  Reference  is  made  to  this  fact  at  tne 
point  where  the  commodities  would  naturally  occur  in  numerical 
order. 

The  first  pamphlet  in  the  series  is  an  "  Introduction  and  Index," 
which  contains : 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article 
is  provided  for  and,  if  discussed  under  a  different  paragraph,  the 
number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  "  Introduction  and  Index  "  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  pijfeparation  of  this  repoifc  the  Tariff  Commission  had  the 
services  of  Warren  N.  Watson,  of  the  chemical  division  of  the  com- 
mission's staff,  and  of  others. 

Ill 
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TANNING  MATERULS  AND  NATURAL  DYES. 


iNTRODtrOnON. 


The  vegetable  tanning  materials  and  natural  dyes  are  grouped 
under  one  heading,  as  their  source,  preparation,  uses  and  chemical 
nature  indicate  a  close  relationship.  In  certain  cases  it  is  difficult  to 
determine  whether  a  given  product  has  greater  use  as  a  tanning 
agent  or  as  a  natural  dye. 

The  American  tanneries,  previous  to  1900,  obtained  practically 
their  entire  supply  of  tanning  materials  from  domestic  sources — 
nearly  all  hemlock  and  oak.  As  the  virgin  forests  of  these  products 
were  becoming  exhausted,  chestnut  extract,  made  from  chestnut 
wood  of  abundant  growth  in  the  Appalachian  region,  was  accepted 
and  the  production  of  this  extract  has  since  become  highly  developed 
in  that  area. 

Since  1900  a  large  import  trade  has  developed  in  foreign  tanning 
materials  from  many  parts  of  the  world  to  replace  the  insufficient 
supply  of  oa  k  and  hemlock  and  to  obtain  cheaper  tanning  agents. 
These  include  woods,  leaves,  barks,  fruits,  nuts,  pods,  and  other 
vegetable  materials,  with  the  extracts  made  by  hot-water  treatment 
of  these  products,  with  subsequent  evaporation. 

The  important  imported  tanning  materials  include  quebracho 
(logs  and  extracts),  mangrove  (bark  and  extracts),  mvrobalans 
(fruit  and  extracts),  sumac  (leaf  and  extracts),  divi-divi  (pods  and 
extracts),  valonia  (cups,  beards,  and  extracts),  wattle  (bark  and 
extracts),  and  Gambier. 

Important  domestic  tanning  materials  include  chestnut-wood 
extract,  hemlock  (bark  and  extract),  oak  (bark  and  extract),  sumac 
(leaf  and  extract).  Chestnut-wood  extract  is  the  most  important 
domestic  tanning  agent  and  is  available  in  quantities  in  excess  of 
domestic  needs.  The  chestnut  blight  at  present  threatens  the  entire 
stand  of  chestnut,  which  will  have  a  tenaency  to  accelerate  the  rate 
of  cutting.  The  annual  cut  of  hemlock  and  oak  barks  is  decreasing. 
At  the  present  rate  of  consumption,  it  is  estimated  that  the  supply 
of  these  barks  will  be  exhausted  in  about  40  years.  This  does  not 
include  the  Western  hemlock  of  Oregon  and  Washington,  which 
offers  a  large  future  supply  of  bark,  utilized  at  present  only  to  a 
small  extent. 

The  tariff  rates  on  tanning  materials  not  only  affect  the  domestic 
producer  of  crude  tanning  materials,  but  also  manufacturers  of 
extracts,  tanners,  and  indirectly  users  of  leather. 

In  connection  with  the  tarift,  the  Crude  tanning  materials  should 

be  considered  from  the  viewpoint  of  competition  with  domestic 

materials,  and  also  from  the  standpoint  ol  necessary  supplies  for 

domestic  extract  manufacture.     Domestic  production  of^  extracts 

from  imported  crude  materials  is  favored  by  a  duty  on  extracts  with 

either  a  low  duty,  or  no  duty,  on  the  crude  materials. 

11 
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The  natural  dyes  previous  to  the  introduction  of  coal-tar  dyes 
served  as  a  basis  of  dyeing  from  ancient  times.  Although  synthetic 
dyes  have  largely  displaced  the  natural  dyes,  for  certain  uses  the 
natural  dyes  are  in  demand,  chiefly  in  the  textile  and  leather  trades. 
They  are  prepared  from  woods,  barks,  roots,  plants,  leaves,  flower-s, 
berries,  and  insects. 

Certain  natural  dyes,  extracts  of  logwood,  fustic  and  redwood,  are 
made  in  this  country  from  woods  imported  from  the  West  Indies, 
Central  and  South  America.  The  manufacture  of  dyewood  extracts 
is  a  highly  developed  domestic  industry.  In  addition,  a  variety  of 
dyes  prepared  from  foreign  vegetable  sources  are  imported  into  the 
United  States  ready  for  use.  These  include,  cutch,  archil,  and 
cudbear,  natural  indigo,  safiron,  safflower,  cochineal,  tumeric,  annatto, 
litmus,  chlorophyll  extract,  madder,  and  Persian  berries. 

Quercitron  anil  osa^e  orange  (the  latter  of  recent  development)  are 
the  important  domestic  natural  dyes.  Imported  fustic  is  competitive 
to  these  products  for  certain  uses.  Domestic  sumac  is  considered 
under  tanning  materials.  In  the  case  of  the  dyewoods,  a  duty  on 
the  extracts  and  a  low  rate  of  duty  or  no  duty  on  the  crude  material 
favors  the  domestic  production  of  extracts  in  the  United  States. 

This  report  contains  tariff  information  on  the  following : 

I.  Tanning  materials: 

Chestnut  extract. 
Divi-divi  (pods  and  extract). 
Gambier. 

Hemlock  (bark  and  extract). 
Mangrove  (bark  and  extract). 
Myrobalans  (fruit  and  extract). 
Oak  (bark  and  extract). 
Quebracho  (logs  and  extract). 
Sumac  (leaf  and  extract). 
Valonia  (cups,  beards,  and  extract). 
II.  Natural  dyes: 
Annatto. 

Archil  and  cudbear. 
Chlorophyll  extract. 
Cochineal. 
Cutch. 
Fustic. 
Indigo. 
Litmus. 
Logwood. 
Ms^der. 
Osage  orange. 
Persian  berries. 
Quercitron  and  Flavine. 

"Red  woods"  (Brazil,  Cam,  Bar,  and  Sander's  wood). 
Saffron,  or  •  ^ron  Valencia  and  safflower  or  American  saffron. 
Turmeric 


TANNING  MATERIALS. 


chestnut  extract. 

Summary. 

Chestnut  extract  is  the  most  important  domestic  tanning  material 
in  value  and  quantity  consumed,  and  its  manufacture  constitutes  one 
of  the  large  industries  in  the  southern  Appalachians.  The  extract  is 
used  in  tanning  sole  and  other  heavy  leathers.  It  is  prepared  from 
chestnut  wood  by  hot  water  extraction,  the  resulting  liquid  being 
evaporated  to  a  thick  liquid  or  solid. 

The  supply  of  wood  is  obtained  from  the  Appalachian  chestnut  belt. 
Thirty-four  extract  factories  are  located  m  the  following  States: 
Tennessee,  North  Carolina,  Kentucky,  West  Virginia,  Pennsylvania. 
Several  of  the  large  companies  have  from  $1,000,000  to  $2,500,000 
invested  in  the  extract  plant  and  supply  of  wood  on  hand.  The 
chestnut  area  would  probably  last,  at  the  present  rate  of  consumption, 
for  200  years.  The  bark  disease,  however,  threatens  the  entire  stand 
of  chestnut  growth  in  the  United  States;  within  15  years  the  disease 
can  be  expected  to  cover  the  chestnut  area. 

Although  the  dead  trees  are  used  for  extract  manufacture  and  the 
large  amoimt  of  dead  growth  has  given  a  temporary  increase  in  wood 
supply  which  must  be  utilized  to  avoid  loss,  there  is  practically  no 
new  growth  in  a  region  infected  with  this  disease,  so  the  future  supply 
is  problematical. 

During  the  war  domestic  extract  was  exported  to  England  due  to 
the  failure  of  the  French  supply.  Domestic  chestnut  extract  has 
been  free  from  competition  of  foreign  chestnut  extract,  as  only  small 
amounts  of  chestnut  extract  have  been  imported  into  the  United 
States.  The  French  extract  offers  competition  to  domestic  extract 
only  in  the  European  markets.  Unlimited  importation  of  the  extracts 
q^uebracho  and  mangrove  would  tend  to  curtail  the  domestic  produc- 
tion of  chestnut  extract. 

General  Information. 

Act  of  1913,  paragraph  624:  Tanning  material  *  *  *  extract 
of  the  oak  and  chestnut  and  other  barks  and  woods  other  than  dye- 
wood  such  as  are  commonly  used  for  tanning  not  s.  p.  f.  in  tliis 
section;  *  *  *  whether  or  not  advanced  m  value  or  condition 
by  shredding,  grinding,  chipping,  crushing,  or  any  other  process; 
and  articles  in  a  crude  state  used  in  dyeing  or  tanning;  all  the 
foregoing  not  containing  alcohol  and  not  s.  p.  i.  in  this  section, /ree. 

DESCRIPTION. 

Chestnut  extract  is  a  valuable  tannage  made  from  the  wood  of 
the  chestnut  tree  (Cdstanea  vesca).  It  is  the  most  important  domestic 
tanning  material  in  value  and  quantity  produced.  The  world's 
production  of  chestnut  is  confined  to  tnree  areas:  (1)  Eastern 
United  States,  (2)  southern  France  and  Corsica,  (3)  in  that  section 
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of  the  Austrian  Empire  known  as  Slavonia.  The  chestnut  belt  in 
the  United  States  is  in  the  Appalachian  Mountain  region,  running 
from  New  York  to  the  northern  part  of  Georgia.  These  forests 
cover  parts  of  New  York,  Prnnsylvania,  West  Virginia,  Virginia, 
Kentucky,  North  C^arolina,  South  Carolina,  and  Georgia. 

The  tree  is  of  rapid  growth,  reaching  a  height  of  60  to  80  feet. 
The  old  growth  is  in  good  demand  for  Tumher.  It  has,  however,  a 
tendency  to  become  wormy. 

Extracts, — The  domestic  seasoned  chestnut  wood  contains  5  to  1 1 
per  cent  tannin:  the  average  is  reportea  to  be  6.6  per  cent.  Tho 
French  seasoned  wood  has  the  same  tannin  content,  the  feshly  cut 
contains  4  per  cent  tannin  and  75  per  cent  water,  and  less*  iron 
than  the, domestic  wood.  The  Corsica  seasoned  wood  runs  as  high 
as  12  to  13  per  cent  tannin.  The  French  chestnut  yields  a  lighter 
colored  extract  than  the  American.  An  approximate  rule  of  the 
tanners  places  a  barrel  of  chestnut  liquid  extract  (500  pounds, 
25  per  cent  tannin)  equivalent  to  1  ton  or  1  cord  of  oak  or  hemlock 
bark. 

(yhestnut  extract  is  identical  or  nearly  identical  with  gallo  tannin 
and  contains  also  a  small  amount  of  catechol  tannin,  as  the -red 
coloring  matter  resembles  in  character  a  phlobaphene.  The  extract 
contains  in  addition  large  amounts  of  nontannins,  which  vary  with 
the  source  of  the  wood  and  method  of  manufacture.  These  consist 
of  sugars,  resins,  inorganic  salts,  etc.,  and  are  of  great  importance 
as  they  yield  on  fermentation  in  the  tanning  vats  acids  that  produce 
^'plumpmg.'' 

The   extracts   are   marketed    as   '^clarified,"    '^unclarified,''    and 
'^ blood  decolorized"  extract.     These  have  25  or  35  per  cent  tannin 
content.     The  solid  chestnut  extract  has  60  to  70  per  cent  tannin 
content.     The  ''decolorized  extract''  is  made  by  addition  or  treat- 
ment with  one  of  the  following  agents:  Blood,  sulphate  of  aluminum 
and  sodium  bisulphite,  rosin  soap  with  barium  salts,  osage  orange 
extract,  and  commercial  decolorizers.     The  French  blood  decolorized 
extract  has  a  slightly  lower  color  content  than  the  American  extract, 
and  for  this  reason  has  been  competitive  with  American  extract  in 
the  English  market.     The  liquid  extracts  are  shipped  in  iron  tank 
cars  (internally  painted  with  red  lead  to  prevent  action  on  the  iron) 
and  in  wooden  barrels.     The  solid  extract  is  shipped  in  paper-lined 
burlap  bags  containing  from  100  to  150  pounds  each.     The  liquid 
extracts  are  thick  brown  liquids  with  the  odor  of  burnt  sugar;  on 
dilution  they  become  turbid  due  to  the  brown  phlobaphenes. 

Uses, — Chestnut  extract  is  the  most  important  tanning  agent 
used  in  the  United  States.  It  is  used  chiefly  on  sole  leather,  harness, 
and  belting.  It  also  serves  as  a  weighting  agent  and  a  mordant  in 
the  dyeing  of  blacks  on  silk.  In  tanning,  chestnut  extract  is  used 
in  combination  wath  otlier  tanning  materials.  Chestnut  imparts 
firmness  and  solidity  to  leather  and  gives  efficient,  rapid,  and  thorough 
penetration.  The  souring  qualities  are  between  those  of  oak  and  of 
hemlock,  no  other  extract  possesses  this  feature.  It  is  consequently 
used  in  combination  with  a  nonsouring  tannage,  as  quebracho. 
This  acidity  neutralizes  the  lime  left  in  the  leather  after  the  liming 
process  ** plumps"  the  leather,  thereby  assisting  in  the  ready  uniform 
penetration  of  the  tannin. 
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DOMESTIC  PRODUCTION. 

Supply  of  wood, — A  conservative  estimate  of  the  chestnut  area 
available  to  the  extract  industry  is  approximately  250,000  square 
miles  or  160,000,000  acres.  Allowing  only  IJ  to  2  cords  per  acre, 
this  would  last  at  present  rate  of  consumption  about  100  years. 
Unfortunately,  the  bark  disease  which  is  spreading  rapidly  at  present 
threatens  the  entire  stand  in  America. 

Destruction  of  forests  by  haric  disease, — ^According  to  information 
supplied  by  the  Office  of  Forest  Pathology,  Department  of  Agricul- 
ture, the  chestnut  bark  disease,  a  fungus  (Diaporthe  parasitica) 
importation  from  Japan  and  China  was  first  recognized  as  a  serious 
disease  around  New  York  City  in  1904.  Since  then  the  disease  has 
spread  steadily  from  New  York  as  a  general  center,  rapidly  killing 
the  chestnut  forests. 

The  disease  has  spread  over  most  of  Pennsylvania.  The  two  ex- 
tract plants^in  that  State  have  been  using  wood  killed  by  the  disease 
for  a  number  of  years.  In  West  Virginia  the  disease  is  present  in  parts 
of  the  territory  from  which  the  extract  plant  at  Elkins  draws  its  wood 
supply.  In  Virginia  the  chestnut  growth  east  of  the  Blue  Ridge 
Mountams  from  Marjrland  south  to  the  North  Carolina  line  is  infected. 
Nine  extract  plants  m  that.  State  now  have  the  disease  present  in  the 
territory  from  which  they  seciu-e  their  supply  of  wood.  Within  15 
years  the  disease  can  be  expected  to  extend  over  most  of  the  chestnut 
region  of  North  Carolina  and  Tennessee,  which  region  includes  nearly' 
all  of  the  remaining  extract  plants. 

There  is  practically  no  new  growth  of  chestnut  in  a  region  heavily 
infected  with  this  disease.  Seedlings  and  sprouts  are  killed  before 
they  attain  sufficient  size  to  be  marketed  as  extract  wood.  In  gen- 
eral, the  presence  of  this  disease  produces  an  increased  supply  of 
extract  wood  on  the  market  for  a  number  of  years  due  to  the  death 
of  the  trees,  but  the  stand  of  chestnut  available  for  future  use  of  the 
extract  plants  is  greatly  diminished.  These  plants  can  use  dead 
standing  chestnut  for  many  years  after  the  trees  have  been  killed. 
The  stand  of  dead  timber  has  resulted  in  the  increased  use  of  chestnut 
timber  for  telegraph  poles,  ties,  staves,  and  lumber  finish. 

Equipment  and  method  of  production, — ^The  chestnut  extract  plant 
is  located  near  the  source  of  wood  supply;  the  site  usually  chosen 
has  25  years'  wood  supply,-  based  on  fuU  capacity,  an  abundance  of 
soft  water,  sufficient  labor  and  coal  at  reasonable  cost,  good  railroad 
facilities,  and  convenient  to  a  machine  shop  and  founcSy. 

With  respect  to  the  size  of  the  factory,  there  are  two  points  at 
which  the  maximum  economy  of  operation  is  obtained.  The  small 
unit  of  about  70  barrels  per  day  production,  and  the  next  unit  with 
a  production  of  150  barrels  or  over  per  day. 

The  small  unit  has  lower  fixed  charges,  smaller  capital  invested, 
and  lower  cost  of  operation  in  proportion  to  output.  The  wood  can 
be  purchased  direct  from  farmers  or  lumbermen,  saving  large  capital 
investment  in  timberland  and  lumbering  operations  and  railroads. 
Contracts  on  1  to  100  cars  are  made  with  the  farmers.  These  are 
placed  more  as  a  matter  of  form  as  a  guarantee  to  the  farmer  for  a 
market.  A  farmer  with  a  10-car  contract  will  ship  2  cars,  or  possibly 
20,  and  if  another  firm  makes  a  higher  offer  he  may  sell  his  entire  cut 
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to  the  latter  firm.  A  single  installation  of  machinery  is  compact 
and  easily  kept  in  repair.  On  the  other  hand,  the  small  plant,  unless 
kept  in  full  operation,  is  not  able  to  compete  with  larger  plants 
under  adverse  Dusiness  conditions. 

For  a  plant  next  in  size,  the  minimum  cost  of  operation  per  barrel 
is  reached  at  about  175  barrels  per  day  capacity.  The  investment  in 
building,  equipment,  and  timberland  is  mcreased  in  proportion  to 
output.  For  a  large  unit,  200  to  300  barrels  per  day  is  the  capacity 
for  best  economy  of  operation.  There  are  over  9  plants  in  the  tjniteci 
States  of  200  or  more  barrels  per  day  production.  Most  of  the  fac- 
tories are  of  wood  construction:  several  of  the  newer  plants,  however, 
are  of  brick  or  concrete  to  reduce  fire  hazard. 

The  successful  operation  of  the  extract  factory  depends  almost 
entirely  on  mechanical  efficiency,  which  insures  a  uniform  and  con- 
tinuous deliverv  of  raw  materials.  The  steam  plant  has  an  installa- 
tion of  7  to  10  horsepower  per  barrel  per  day  of  output.  One  of  the 
large  manufacturers,  however,  uses  electrical  power. 

The  first  operation  of  chipping  the  wood  is  usually  carried  out  with 
the  '^  wood  hog."  This  is  a  heavy  high-speed  machine  with  chipping" 
knives,  which  can  cut  as  high  as  5  cords  oi  wood  per  hour.  The  cnips 
are  then  usually  passed  through  a  shredder  to  complete  the  disin- 
tegration. This  machine  consists  of  several  score  of  loose  heavy 
hammers,  swinging  from  a  common  central  disk  revolved  at  a  very 
high  speed.  About  5  horsepower  per  cord  are  required  for  the  wood 
disintegration.  The  disk  type  of  cutter  is  satisfactory  on  green  wood, 
and  gives  a  chip  which  after  extraction  is  satisfactory  for  the  manu- 
facture of  wood  pulp.  The  chips  from  the  hog  and  shredder  are  not 
satisfactory  for  this  purpose.  From  the  grinding  room  the  wood  is 
passed  through  a  screen  containing  one-quarter-inch  perforation  and 
transferred  to  the  leach  house.  The  vats  are  usually  of  Cyprus;  for 
large  vats,  however,  concrete  has  been  found  cheaper.  New  installa- 
tions consist  of  copper  autoclaves,  each  holding  a  cord  and  a  half  of 
wood.  The  extraction  is  carried  out  under  a  pressure.  Extraction  is 
carried  out  by  three  methods — diffusion,  decoction,  and  percolation. 

The  diffusion  method  extracts  the  chips  by  immersion  in  hot  water 
contained  in  a  series  of  large  tanks.  By  means  of  a  steam  jet  or 
compressed  air  the  liquor  is  Kept  in  continuous  circulation  from  one 
tank  to  another.  The  diffusion  method  involves  heating  large  vol- 
umes of  water,  requires  several  extractors,  and  from  2\  to  4  days  from 
the  time  the  extractor  is  filled  until  it  is  emptied.  Furthermore,  the 
exposure  to  air  is  claimed  by  some  to  injure  the  quality  of  the  extract. 

fey  decoction  the  chips  are  immersed  in  water,  boiled,  and  the 
resulting  solution  withdrawn.  Several  water  treatments  are  given, 
using  weaker  solutions  from  another  extractor  until  the  solution 
becomes  saturated.  A  10-leach  battery  can  be  turned  over  in  24 
hours.  A  smaller  volume  of  water  is  required  by  this  process  (about 
300  gallons  per  ton  of  wood),  which  results  in  a  great  economy  in 
evaporation.  For  extraction  by  decoction  it  is  not  necessary  that 
the  chips  be  so  small  or  uniform  in  size  as  for  the  diffusion  or  percola- 
tion methods. 

Percolation  reqiures  a  smaller  amount  of  water,  but  careful  super- 
vision.   The  wood  is  first  steamed  and  hot  water  sprayed  over  the 
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chips  until  extraction  is  complete.  Each  container  is  a  separate 
unit  and  the  extraction  is  thorough. 

Evaporation. — ^The  leach  liquors  after  passing  through  strainers 
may  be  given  a  chemical  treatment  and  are  ready  for  concentration. 
Efficient  evaporation  is  fimdamental  to  the  success  of  the  extract 
plant.  Each  cord  of  wood  leached  necessitates  the  evaporation  of 
about  1,400  gallons  of  water;  for  a  plant  producing  250  barrels  of 
extract  per  day  approximately  225,000  gallons  of  water  must  be 
evaporated.  In  early  practice  single-eflFect  evaporators  were  used; 
at  present  triple-effect  evaporators  of  the  vertical  tube  type  are  com- 
monly used.     Several  plants  have  tried  the  film  evaporators. 

After  evaporation  the  extract  is  pumped  to  storage  tanks  and 
allowed  to  cool  and  settle.  The  solid  extracts  are  produced  in 
vacuum  rotary  dryers  or  by  drying  atomized  extract  in  a  current  of 
hot  air. 

Costs  and  yield} — ^The  cost  of  erecting  a  modern  extract  plant 
equipped  with  autoclaves  with  an  output  of  200  to  250  barrels  per 
day  is  approximately  $2,000  per  barrel  per  day  output.  In  case  the 
buildings  are  of  temporary  character  the  investment  per  barrel  per 
day  output  is  $1,500.  Investment  for  raw  material  is  about  $500  per 
barrel,  tank  cars  $25  per  barrel,  and  book  accounts  $25  a  barrel. 
As  most  of  the  extract  is  sold  on  long-term  contracts,  a  large  supply 
of  wood  must  be  available  to  guarantee  deliveries  and  to  maintain 
the  guaUty  of  extract.  Operating  expenses,  including  overhead  but 
not  interest,  varies  from  $2.75  to  $3  per  cord.  In  1913  the  average 
price  received  was  about  4.6  cents  per  unit  of  tannin.  The  production 
yield  was  from  $8  to  $9.50  per  cord,  with  a  cost  of  $7.57  to  $8.04. 
At  present  the  margin  of  profit  is  larger  and  the  industry  is  financially 
in  a  better  condition. 

The  yield  of  a  cord  of  160  cubic  feet  under  best  conditions  may 
reach  800  pounds  of  extract  of  25  per  cent  tannin  content;  this  is 
equivalent  to  If  barrels,  each  barrel  containing  500  poimds.  Under 
present  practice  the  yield  is  600  to  700  pounds  per  cord. 

Organization. — There  are  about  34  chestnut-extract  plants.  These 
fall  into  three  classes — the  '' selling  producers,''  those  who  manufac- 
ture extract  for  sale  only;  the  ^* consuming  producers,'*  those  who 
manufacture  extract  for  their  own  consumption;  and  the  ^'selling 
and  consuming  producers,"  who  manufacture  extract  for  both  their 
own  consumption  and  for  sale.  These  factories  are  independent 
units,  requiring  several  hundred  thousand  dollars'  investment  in  the 
smaller-sized  units.  One  of  the  large  companies  has  $750,000 
invested  in  its  plant.  The  stock  of  wood  on  hand — 60,000  cords,  a 
six  months'  supply — necessary  to  insure  uniformity  of  extracts  rep- 
resents $400,000  capital.  The  water  flumes  for  wood  transport  cost 
$600  to  $2,000  per  mile,  and  the  narrow-gauge  railroads  cost  $2,000 
to  $5,000  per  mile.  For  the  successful  operation  of  the  plant  tech- 
nical and  experienced  control  are  necessary.  In  case  the  blight  did 
not  threaten  the  industry,  the  future  developments  would  involve 
greater  capital  investment,  with  longer  railroads,  paper  mills,  and 
reforestation. 

1  B^-products  of  the  Lumber  Industry,  Department  of  Commerce.  Special  Agents  Series,  No.  110« 
H.  K.  Benson.  "The  manufacture  of  chestnut  extract  in  the  United  States."  O.  H.  Kerr  of  American 
Leather  Chemists'  Association,  vol.  5, 1910,  p.  485. 
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Geographical  distribution, — The  chestnut-extract  plants  are  situated 
in  or  near  the  Appalachian  chestnut  belt,  in  the  following  States: 
Tennessee,  North  Carolina,  Kentucky,  West  Virginia,  Virginia,  and 
Pennsylvania. 

History, — Until  recently  the  American  tanners  depended  on   the 
virgin  forests  for  the  supply  of  hemlock  and  oak,  the  only  tanning 
materials  at  one  time  in  use.     Increased  production  of  leather  re- 
quired   more    tanning   materials.     The   hemlock-bark    output    has 
decreased  one-third  in  the  last  10  years,  and  oak-bark  production  has 
also  decreased.     The  search  for  tanning  materials  has  consequently 
extended  over  the  entire  world.     In  France,  Michel,  of  Lyons,  dis- 
covered tannin  in  chestnut  wood.     The  manufacture  of  concentrated 
tanning  extracts  originated  in  France  in  the  early  seventies  and  was 
made  from  chestnut  wood.     The  most  important  development  in  the 
United  States  was  the  production  of  chestnut  extract  after  demon- 
stration  that   this   extract   was    a   satisfactory    tannage.     Its    use 
increased  with  great  rapidity.     The  industry  is  practically  a  develop- 
ment of  the  last  15  years,  growing  until  the  yearly  production  amounts 
to  the  equivalent  of  about  600,000,000  pounds  chestnut  liquid  ex- 
tract, 25  per  cent  tannin. 

During  the  war  the  United  States  was  fortunate  in  having  chestnut 
extract  available  as  a  tannage  for  the  increased  production  of  leather. 
In  addition  to  supplying  the  domestic  demand  the  United  States 
exported  chestnut  extract  to  Great  Britain,  and  at  present  an 
increased  export  trade  is  being  developed. 

Domestic  production  and  consumption, — In  the  last  census  of  manu- 
factures, 1914,  the  domestic  production  of  oak  and  chestnut  extracts 
was  328,197,524  poimds,  valued  at  $4,130,042.  No  exports  are 
recorded  for  1914.  In  1900,  28,983,036  pounds  of  oak  and  chestnut 
extract  were  manufactured,  valued  at  $529,670.  Of  the  total  tan- 
ning materials  consumed  in  1905,  chestnut  constitutes  17  per  cent; 
this  gradually  increased  to  48  per  cent  in  1909.^  Reported  estimates 
of  the  present  production  indicate  a  yearly  output  of  about  600,000,000 
pounds.  Information  gathered  by  the  War  Trade  Board  indicates 
that  in  1917  the  United  States  consumed  18,308,265  pounds  of 
liquid  extract  and  1,858,580  pounds  of  soUd  extract. 

Domestic  exports. — Previous  to  the  war  the  United  States  did  not 
export  large  amounts  of  chestnut  wood  extract.  One  company 
exported  considerable  decolorized  extracts  to  England.  Due  to  the 
failure  of  the  supply  from  the  Continent  during  the  war,  England 
was  obliged  to  import  from  the  United  States  for  her  tanneries. 
Since  1915  our  exports  have  been  confined  almost  entirely  to  Great 
Britain.  Great  Britain  has  established  a  world  reputation  in  the 
production  of  sole  leather  and  the  British  tanneries  have  always 
been  the  largest  consumers  of  chestnut  extract,  which  they  blend 
with  myrobalan  or  vafonia.  In  1918  approximately  1,200  tons  a 
month  of  chestnut  extract  were  exported  to  England.  The  American 
tanning  extract  manufacturers  formed  in  1919  an  export  corporation. 
It  was  reported  in  1919  the  excess  production  for  export  over  domes- 
tic production  was  about  150,000,000  pounds  of  25  per  cent  tannin 
extract  or  its  equivalent  in  solid  extract.  As  the  domestic  produc- 
tion capacity  far  exceeds  the  domestic  consumption  and  the  mcreas- 

s  The  Eastern  Hemlock,  U.  S.  Department  of  Agriculture,  No.  152,  p.  13. 
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ing  amount  of  deadwood  which  must  be  utilized  to  avoid  loss  will 
further  increase  the  amount  of  extract  produced,  the  development 
of  the  export  trade  is  of  great  importance  to  the  chestnut  extract 
industry. 

FOREIGN    PRODUC5TION. 

France  is  the  largest  foreign  producer  of  extract,  using  over 
600,000  tons  of  chestnut  wood  per  year  for  the  manuf active  of  extract, 
valued  at  nearly  $8,000,000  per  year. 

In  the  period  1912-1914  tne  average  yearly  export  from  France  of 
chestnut  extract  and  other  dry  tannm  vegetable  extracts  was  212,- 
490,665  poimds,  valued  at  $3,165,658. 

IMPORTS. 

The  imports  for  consumption  have  been  negligible,  excepting  in 
1914,  when  256,078  pounds  were  imported  valued  at  $4,234.  In 
1913  and  1917  imports  valued  at  $21  and  $15,  respectively,  were 
made. 

PRICES. 

• 
In  1912-13,  and  until  the  third  quarter  of  1914,  the  price  of  ordinarv 
chestnut  extract  (25  per  cent  tannin)  was  3f-4  cents  per  pound. 
In  1917  the  price  was  3-3i  cents  per  pound.  From  this  figure,  after 
a  slight  drop,  it  rose  to  3-3  J  cents  per  pound.  The  clarified  chestnut 
extract  (25  per  cent  tannin)  for  1917  was  3i-3J  cents  per  pound. 
This  figure  held  until  the  first  quarter  of  1918,  dropping  to  3J-4J 
cents  per  pound,  returning  in  the  last  quarter  of  1919  to  the  former 
price,  3J-3i  cents  per  pound.  Manufacturers  report  that  the 
preceding  market  quotations  are*  considerably  in  excess  of  the  actual 
price  received. 

One  large  firm  reports  the  following  contract  prices  on  chestnut 
extract  25  per  cent  tannin  in  tank  cars  f.  o.  b.: 

Per  100  ponnds.  Per  100  pounds . 

1916 $2.26  -12.50 

1917 2.12J-2.50 

1918 2.121-  3.25 

1919 -  3.25 


1912 $1.20-11.25 

1913 1.25-  1.30 

1914 1.15-  1.25 

1915 1.40-  1.75 


TARIFF   HISTORY. 

Act  of  1913,  paragraph  624:  * 'Tanning  material  *  *  *  extracts 
of  oak  and  chestnut  and  other  barks  and  woods  other  than  dyewoods 
such  as  are  commonly  used  for  tanning  not  specially  provided  for 
in  this  section,''  free. 

Act  of  1909,  paragraph  22:  *'*  *  *  extracts  *  *  *  of 
woods  other  than  dyewoods,  not  specially  provided  for  in  this 
section,  five-eighths  of  one  cent  per  pound. 

Act  of  1897,  paragraph  22:  *'*  *  *  extracts  *  *  *  of 
woods  other  than  dyewoods,  not  specially  provided  for  in  this  act, 
five-eighths  of  one  cent  per  poimd. 
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OOMPBTmyE  CONPmONS. 


The  chestnut  extract  industry  has  not  been  subjected  to  competi- 
tion by  importations  of  that  article.  Unlimited  importation  of 
(quebracho  and  mangrove,  although  tannages  of  different  character- 
istics, will  tend  to  force  the  domestic  chestnut  extract  manufacturer 
to  curtail  production.  These  products  can  offer  serious  competition 
to  chestnut  extract.  France  is  the  large  European  producer  of  chest- 
nut extract.  In  1910  France  had  30  chestnut  extract  factories,  pro- 
ducing 40,000,000  francs  worth  of  extract  annually.  The  consump- 
tion of  the  extract  industry  threatens  the  stand  of  chestnut  in 
France.  JYance  exports  chestnut  extract  to  England  and  other 
countries  of  Europe.  The  export  trade  of  our  domestic  extract  is 
competitive  with  the  French  product  in  Europe.  The  French  extract 
has  a  slightly  lower  color  content;  while  this  has  little  recognized 
superiority  in  the  United  States,  the  Eiuropean  tanner  is  accustomed 
to  and  prefers  the  lighter  colored  product. 


Oak  and  chettnut  extracts ,  for  tanninff — Production  in  United  Statu — ^^ Official  sowoe.' 
*  [From  Census  of  Manufacturesi  Table  101.) 


Year. 


1800. 
1904. 


Quantity. 


Poundt. 
28,983,036 
156,520,123 


Value. 


1529,670 
2,411,184 


Year. 


1909. 
1914. 


Quantity. 


Powndt. 
266,529,514 
328,197,524 


Value. 


$4,3ai, 

4,130, 


Chatnut  and  other  tanning  extracts— Exports  from  France  (fiscal  years). 


Exported  to- 


Great  Britain 

Germany 

Belgiimi 

Italy 

Roumania... 

Denmark 

Russia.. 

All  other 

Total... 


1910 


Quantity. 


Pound*. 

353,663 

134.905 

146,157 

11,886 

8,179 

16,652 

19,335 

58,569 


747,346 


Valae. 


12,596,280 


19111 


1912 


Quantity. 


Pnundt. 


Value.     Quantity.!     Value. 


Pounds. 

418,210 

162,076 

141,998 

17,363 

11,761 

23,525 

13,236 

99,753 


887,917  I    13,255,992 


Exported  to- 


Great  Britain 

Germany 

Belgitun 

Italy 

Roumania... 

Denmark 

Russia 

All  other 

Total.. 


1913 


Quantity. 


Pounds. 

440,345 

171,962 

136,128 

26,326 

20,063 

19,610 

18,719 

104,143 


937,259 


Value. 


$3,475,710 


1914 


Quantity. 


Pounds. 

324,695 
95,015 
76,478 
14,741 
12,541 
16,941 
12,229 
79,385 


632,025 


Value. 


$6,099,041 


1  Figures  not  available. 
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Chestnut  and  oth^  tanning  extracts — Exports  from  France  {fiscal  years) — Continued. 


1 

Imported  from— 

1915 

1916 

Quantity. 

Value. 

Quantity. 

Value. 

r 

Oreat  Britain 

Pounds. 

144,700 

5,715 

732 

919 

Pounds, 
117,992 

S  wit  zOTland 

Portugal 

893 

1,180 

101 

Egypt 

Japan 

Italy 

5,582 
16,993 

Another 

3,328 

Total 

174,641 

12,022,343 

123,594 

11,431,219 

Chestnut  extract  and  other  dry  tannin  ve 

yetable  extracts — Exports  from  France. 

Rate  of  duty. 

Quantity. 

Value. 

Price  per 
pound. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

Fiscal  year: 

1912 

Pounds. 

230,777,628 

243,659,888 

163,034,679 

34,363,180 

48,383,254 

39,465,066 

13,262,858 
3,807,604 
2,426,396 
1,633,771 
2,160,249 
1,761,611 

Franc  atpar 
0.0U1 
.0166 
.0149 
.0446 
.0446 
.0446 

1913 

1914 

1916 

1917 

1918 

■ 

Chestnut  extract  for  tanning  y  not  containing  alcohol — Imports  Jor  consumption- 

-Revenue, 

Rate  of  duty.. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

Fiscalyear: 

1910 

Pounds. 

1911 

1912 

. 

1913 

1914 

«•••«••••••• 

1914 

Free 

266,078 

$4,234 

SO.  017 

1916 

1916 

Free 

468 
120 

21 
16 

.046 
.126 

1917 

Free 

1918 

1920 

Extracts  for  tanning,  not  containing  alcohol — Woods,  other  than  dyewoods,  n,  e.  t 

Imports  for  consumption — Revenue. 


Fiscal  year— 

1909 

1910 

1911 

1912 

.1913 

19141 

1914 

1915 

1917..... 

1918 

Calendar  year— 

1918 

1919 

1920> 


Rate  of  duty. 


I  cent  per  pound . 
do 


do. 

do. 

do. 

do. 

Free.. 

do. 

....do. 
....do. 


.do. 
.do. 
.do. 


Quantity. 


Pounds. 

5,006 

192,207 

121,777 

82,226 

8,045 

10,256 

2,048,580 

1,039,919 

515,271 

1,065,752 

1,668,942 

2,145,120 

090 


Value. 


Duty 
collected. 


11,400 

4,794 

3,723 

1,326 

162 

254 

67,570 

31,135 

33,291 

57,762 

67,890 

122,204 

68 


Value  per 

unit  of 
quantity. 


S31 

1,201 

761 

513 

50 

64 


Actual  and 

computed 

ad  valorem 

rate. 


10.280 

12.24 

.025 

25.06 

.031 

20.44 

.016 

38.76 

.020 

31.04 

.025 

25.24 

.028 

.030 

.065 

.054 

.0406 

.057 

.0840 

1  Old  law  (1914)  read  ''Extracts  for  tanning." 


>  6  months  ending  July  1, 1920. 
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Extracts Jor  tanning ,  not  containing  alcohol— ^iher  n. «.  p.  J. — Imports Jor  cfmsuntptum— 

Revenue. 


Rate  of  duty. 

Quantity. 

Value. 

Duty 

collected. 

Value  per 

unit  of 
quantity. 

Actual  &H 
computed 
ad  valorec 
rate. 

Fiscal  year— • 
1914 

15  per  cent » 

do 

Pounds. 
761,736 
936,737 
531 

121,491 

30,064 

117 

13,223.00 

4,509.00 

17.00 

10.028 
.032 
.220 

Ber  cent. 

1915 

1^  Oi> 

1916 

do 

15  OO 

1917> 

1918 

15  per  cent 

do 

224,224 

224,224 

26,354 

134,400 

7,423 

7,423 

2,372 

12,575 

1,113.45 

1,113.45 

355.80 

1,886.25 

.033 

.083 
.090 
.098 

15  00 

Calendar  year>- 
1918 

15  00 

1919 

15  00 

1920» 

do 

15  OO 

1  Not  separately  stated  prior  to  1914. 


>  Not  listed. 


1 6  months  ending  June  8  0, 1920. 


Chestnut  extract  (France) — Imports  Jor  consumption — Revenue. 

[From  Chimie  et  Industrie.] 


Fiscal  year: 

1912 

1913 

1914 

1916 

1917 

1918 


Rate  of  duty. 


Quantity. 


Pounds. 

2,854,075 

2,577,398 

2,017,429 

448,857 

96,341 

227,956 


Value. 


S42,460 
76,620 
60,020 
20,070 
4,250 
10,230 


Duty 
collected. 


Value  per 

unit  of 

quantity. 


.Actual  and 

computed 

ad  valorem 

rate. 


Chestnut,  ordinary.  25  per  cent  tannin — Prices  per  pounds  wholesale.  New  York. 

[From  OH,  Paint,  and  Drug  Reporter.] 


Month. 


January. 
April.... 

July 

October . 


1912 


3j-4 
13^-4 
i3i-4 
133-4 


1913 


13J-4 
13J-4 
i3i-4 

13J 


1914 


i3f-4 
3}-4 
3i-4 
5-5i 


1915 


^6i 
S-5J 
6-7 
6-7 


1916 


5-5^ 

4MI 

4-6 

6-6 


1917 


a-3i 

13-3J 

»a-3i 

3-3i 


1918 


3-3i 
3-3i 

2}-4i 
2f-3i 


1919 


2|-3| 
3-3! 
3 -J 

(•) 


1920 


(«) 
(«) 


1  Listed  as  "Chestnut"  only. 


Not  quoted 


'Tanks. 


Chestnut,  clarified,  25  per  cent  tannin — Prices  per  pound,  wholesale,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

January 

5i-5J 

5i-5i 

3i-3i 

3}-3i 

31-4} 
3Hi 

131-3J 

i3}-3* 

April 

>3Hi 

July 

i3-3i 

October 

3i-4J 

^3i-3i 

1  Tanks. 

Chestnut,  clarified,  25  per  cent  tannin— Prices  per  pound,  in  barrels,  wholesale,  New  York 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1919 

1920 

Month. 

1919 

1920 

January 

3I-4 

July 

3|-4 
3H 

April 

October 

31-4 
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Kates  oj  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty. 

specific  and  ad 

valorem. 

1897 
1909 
1913 

22 

22 
624 

*  *   *    Extracts  of  sumac,  and  ot  woods  other  than  dyewoods, 
n.  s.  p.  f.  in  this  act, 

*  *   *    Extracts  of  sumac,  and  of  woods  other  than  dyewoods, 
n.  s.  p.  f.  in  this  section. 

Tanning  material   *    *    *    extracts  of  oak  and  chestnut  and  other 
barks  and  woods  other  than  dyewoods  such  as  are  commonly  used 
for  tanning,  n.  s.  p.  f.  in  this  section. 

f  cent  per  pound. 

Do. 
Free. 

DIVI-DIVI  AND  DIVI-DIVI  EXTRACT. 


GENERAL   INFORMATION. 

Act  of  1918,  paragraph  475:  Divi-divi,  free. 

Divi-divi  extract  not  specifically  mentioned,  T.  D.  21261,  para- 
graph 30,  dutiable  at  |  cent  per  pound. 

JDescriptiov,. — Divi-divi,  a  valuable  tanning  agent,  consists  of  the 
dried  beanlike  pods  of  the  Caesalpinia  coriaria,  a  tree  of  20  to  30 
feet  in  height  growing  in  the  West  Indies,  Central  and  South  America, 
particularly  in  the  neighborhood  of  Maracaibo  and  the  coasts  of 
Curacao  and  Cartagena.  Geographically,  divi-divi  is  the  most 
accessible  foreign  tanning  material  to  the  United  States. 

The  divi-divi  pods  are  2  to  3  inches  long,  rather  thin,  and  after 
drying  frequently  resemble  in  shape  the  letter  ^'S.''  They  are  of  a 
red  to  blacJi  brown  color  and  have  a  high  tannin  content  (40  to  45 
per  cent\  consisting  of  ellagitannic  acid  and  probably  also  a  gallo- 
tannin.  The  seeds  do  not  contain  tannin.  Tne  best  grade  of  pods 
are  thick  and  fleshy  and  of  a  light  color.  Dark  colored  pods  with 
black  patches  have  less  value  for  tanning  and  were  damaged  by 
gathering  in  a  wet  condition  or  by  exposure  to  dampness. 

Divi-divi  extract  is  marketed  as  a  42°  liquid  of  approximately 
25  per  cent  tannin  content. 

U8£S. — ^Divi-divi  is  used  almost  entirely  as  a  tanning  agent.  It 
has  a  limited  application  in  dyeing  blacks  on  silk.  It  is  not  used 
as  a  self  tannage,  but  in  conjunction  with  other  tanning  materials, 
such  as  quebracho,  which  do  not  develop  acidity. 

It  is  usually  present  in  the  tanning  liquors  to  the  extent  of  less 
than  10  per  cent.  Divi-divi  readily  develops  acidity  which  causes 
the  '' plumping  *'  of  the  leather.  This  tanning  agent  is  frequently 
blended  with  myrobalans,  wattle,  and  mangrove  barks.  It  serves 
also  as  a  partial  substitute  for  gambler  in  dressing  leather. 

Domestic  prodiiction. — Divi-divi  pods  are  not  grown  in  the  United 
States,  our  entire  supply  being  imported  from  Central  and  South 
America  and  the  West  Indies. 

Divi-divi  extract  is  made  in  the  United  States  by  one  domestic 
extract  manufacturer.  The  equipment  and  method  of  preparation 
is  similar  to  that  used  in  the  production  of  sumac  extract.  The 
pods  are  treated  with  hot  water  and  the  resulting  liquor  evaporated 
under  reduced  pressure  to  a  liquid  of  42°  density,  containing  ap- 
proximately 25  per  cent  tannin. 

It  is  reported  that  over  90  per  cent  of  the  imported  divi-divi  pods 
are  leached  by  the  tanner. 
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Fornqn    proAurtion, — Import   data   on    divi-divi   extract    is   no 
available.     Reports  indicate  that  if  divi-divi  extract  is  imported  at 
all  the  quantity  imported  in  the  last  few  years  has  been  small. 

Jmporifi. — In  the  prewar  period,  1908-1913,  our  annual  import  of 
divi-divi  varied  from  a  minimum  of  134,133  pounds  valued  at  $2«301 
in  1908  to  a  maximum  of  654,404  pounds  valued  at  $13,130  in  1910. 
After  a  very  small  import  in  1914,  the  import  of  1915  increased  to 
4,513,219  pounds,  valued  at  $71,367,  and  in  1916  reached  the  maxi- 
mum of  16,467,455  pounds'valued  at  $310,572.  The  figures  for  1917 
and  191S  showed  a  slight  decrease  compared  with  those  of  1916.. 
Imports  of  divi-divi  extract  are  not  available.  It  is  report-ed  that; 
imports  of  this  extract,  if  any  has  been  imported  at  all,  have  beea 
small  during  the  last  few  yeara. 

Prices, — ^In  the  period  from  January,  1912,  to  July,  1914,  divi-divi 
is  quoted  at  $45  to  $55  per  ton,  increasing  to  $55  to  $75 per  ton  in  the) 
latter  part  of  1914  and  receding  to  $35  to  $40  per  ton  m  July,  1915. 
In  January,  1916,  it  is  quoted  at  $50  to  $55  per  ton,  gradually  in- 
creasing (with  the  exception  of  a  drop  in  the  latter  part  of  1916)  to 
$73  to  $75  per  ton  in  July,  1918,  reacning  a  maximum  of  $85  to  $87 
per  ton  in  1920.     The  July,  1920,  (quotation  was  $65  to  $70. 

Tariff  history, — ^Divi-divi  is  mentioned  on  the  free  list  as  far  back 
as  1883.  The  extract  of  divi-divi  is  dutiable  at  three-eighths  cent 
per  pound.     (T.  D.  21261,  p.  30.) 

OOBIPBTITIVB   OONDinONS. 

Prior  to  the  war  nearly  all  of  the  divi-divi  was  shipped  to  Eiu*ope, 
Germany  being  the  chief  consumer.  Before  the  war  the  United 
States  bought  small  quantities  of  divi-divi  in  competition  with  the 
German  buyers.  Dunng  the  war  the  scarcity  of  tonnage  and  exor- 
bitant freignts  prevented  the  importation  in  significant  amounts  of 
Turkish  valonia,  African  mangrove,  India  myrobalans  wattle  bark, 
and  East  Indies  mangrove  extract.  Quebracno  alone  was  imported 
in  large  amounts,  for  which  shipping  was  allocated.  Divi-divi  was 
the  most  available  foreign  tanning  material  and  required  a  compara- 
tively short  haul.  Its  acid-forming  properties  made  it  a  special  value 
in  combination  with  the  nonsounng  tannins,  as  quebracho.  The 
United  States  imported  nearly  the  entire  production  of  divi-divi 
during  the  war.  It  is  reported  that  European  buyers,  namely, 
Holland,  England,  France,  and  Sweden  are  again  active  in  the  pur- 
chasing market  for  divi-divi.  Competition  offered  by  the  Holland 
buyers  is  most  keen,  as  they  have  trading  companies  at  Curacao  and 
frequent  low-priced  steamer  and  sailing  vessel  accommodations  to 
Europe. 

The  ocean  freight  rate  from  South  America  to  the  United  States 
and  to  Europe  is  one  of  the  determining  factors  in  the  availability  of 
divi-divi  to  the  domestic  tanner.  The  consumption  of  this  tanning 
material  dependH  on  itn  price  compared  with  tnat  of  other  tanning 
materialH. 

Divi-divi  extratJt  iw  made  in  the  United  States  by  one  extract 
manufacturer,  Activ(j  competition  with  the  domestic  made  extract 
by  im|)()rt<ul  extnwt  of  foreign  manufacture  is  not  reported. 
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TARIFF   CX)N8IDERATIONS. 


Divi-divi  is  not  grown  in  the  United  States.  This  tanning  material 
lias^  no  exact  equivalent  of  domestic  origin  and  is  not  directly  com- 
petitive with  our  domestic  tanning  agents.  The  divi-divi  pods  do  not 
f>resent  a  tariff  problem.  The  bulk  of  divi-divi  pods  are  directly 
eached  by  the  tanner.  The  imports  of  divi-divi  extract  are  reported 
to  be  small  and  have  not  offered  serious  competition  with  extract  of 
domestic  manufacture. 

Divi-divi — Imports  Jor  consn  mption — Revenue . 


Fiscal  years: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 


Rates  of  duty. 


Free.. 

do. 

.-..do. 

do. 

do. 

do. 

do, 

....do. 
....do. 
....do. 
....do. 


.do. 
.do. 


Quantity 


Pounds. 

134,133 

186,943 

654,404 

496,130 

221,650 

314,491 

29,032 

4,513,219 

16,467,455 

15,969,144 

15,739,331 

22,092,927 
28,341,366 


Values. 


$2,398 

3,166 

13,130 

8,169 

2,807 

4,143 

461 

71,367 

310,672 

293,191 

274,891 

428,421 
660,436 


Duties 
collected. 

Value  per 

unii  of 
quantity. 

saoi8 

.017 
.020 
.016 
.013 
.013 
.016 
.016 
.019 
.018 
.017 

.019 
.023 

Actual  and 

computed 

ad  valorem 

rate. 


Divirdivi — Prices  per  ton,  wholesale y  New  York. 
[From  Oil,  Faint,  and  Drag  Reporter.) 


Months. 

1912 

1913 

1914 

1015 

1016 

1917 

1018 

1919 

1020 

January 

145-955 

45-  55 

45-55 
45-  55 

$45-155 

45-  55 
45-  55 
4^  55 

$i5-$55 

4^  55 
45-  55 
55-  75 

$55-$75 

40-45 
35-40 
40-  45 

$50-$55 
55-  56 
65-  67 
50-  55 

$55 

65 
62 
65-$68 

$65-$70 
65-  70 
73-75 
70-  80 

$70-$78 
73-75 
70-75 
82-  85 

$85-$S7 

April 

76-  85 

July 

65-  70 

OctobfflT 

Divi-divi,  i5  per  ceiit  basis  (extract) — Prices  per  pound,  wholesale,  New  York, 

[From  Oil,  Paint,  and  Dru?  Reporter .1 


Months. 


January. 
April.... 

July 

October. 


1916 1 


1917 


4-4J 


1918 


5t 
5J 
6 
5J-6 


1919 


54- 


5- 
5 


:§ 


1920 


5-5* 
6-6i 
6-6| 


1  Not  quoted  prior  to  1917. 
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Du'^i'din — Rates  oj  duty. 


Act  of- 

Par. 

1889 
1883 

532 

84 

1890 
1890 

5S8 
26 

1894 
1894 

468 
18 

1897 
1807 

546 
22 

1909 
1909 

557 
22 

1913 
1913 

475 
30 

Tariff  classification  or  description. 


Dlvi-dlvl 

Logwood  and  other  dyewoods.  extracts  and  decoctions  of 

Divi-divl 

Extracts  and  decoctions  of  logwood  and  other  dyewcods.  extract  of 
sumac,  and  extracts  of  barks,  such  as  are  commonly  used  for  dyeing 

*  ♦    ♦,    not  specially  provided  for  in  this  act. 

Divl-divi 

Extracts  and  decoctions  of  logwood  and  other  dyewoods.  extract  of 
sumac,  and  extracts  of  barks,  such  as  are  commonly  used  for  dyeing 

*  *    *,    not  specially  provided  for  in  this  act. 

Divi-divi 

Extracts  and  decoctions  of  logwood  and  other  dvewoods  and  extracts 
of  barks,  such  as  are  ccmmonly  used  for  ayeing  *  *  *,  not 
specially  provided  for  in  this  act. 

Divi-divi 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  cmd  extracts 
of  bark,  such  as  are  conunonly  used  for  dyeing  *  *  *,  not 
specially  provided  for  in  this  section. 

Divi-divi..: 

Extracts  and  decoctions  of  nutgalls,  Persian  berries,  sumac,  logwood, 
and  other  dyewoods,  and  all  extracts  of  vegetable  origin  suitable  for 
dyeing,  coloring,  or  staining,  not  specially  provided  for  in  this  sec- 
tion; all  the  foregomg  not  containing  alcohol  and  not  medicinal. 


Rates  of  duty, 
specific  and  ao 
valorem. 


Free. 

10  per  cent  ad  valo- 
rem. 
Free. 
i  cents  per  poiuid . 


Free. 

10  per  cent  ad  valo- 
rem. 

Free. 

i  cents  per  pouncl. 


Free. 

i  cents  per  pouncl 

Free. 

I  cents  per  pound 


Court  and  Treasury  Decisions. 

Divi-divi  extract  was  held  to  be  dutiable  under  the  provision  for 
extracts  and  decoctions  of  logwood  and  other  dyewoods,  and  extracts 
of  barks,  such  as  are  commonly  used  for  dyeing  or  tanning,  not  spe- 
cially provided  for  in  the  act  of  1897,  and  not  to  be  exepapt  from, 
duty  as  divi-divi,  which  term  was  confined  to  the  reddish-brown 
curved  pods  of  the  divi-divi  tree  or  shrub,  which  are  used  for  dyeing 
and  tanning.     (G.  A.  4453,  T.  D.  21261,  of  1899.) 

gambier. 

General  Information. 

Act  of  1913,  paragraph  492:  Gambier,  free. 

Gambier  extract  or  liquid  gambier  extract  not  specifically  men- 
tioned in  tariff. 

Paragraph  630:  Terra  japonica,  free. 

Description  and  preparation, — ^The  term  terra  japonica  is  an  old 
name  for  gambier  and  is  rarely  used  at  present.  Accordingly  this 
provision  of  paragraph  630  might  be  omitted  in  view  of  the  provision 
for  gambier  in  paragraph  492. 

Gambier  known  also  as  gambir,  cube  gambier,  yellow  cutch,  cubical 
cutch,  gambia-catechu,  terra  japonica,  is  the  solid  extract  prepared 
from  the  leaves,  shoots,  and  twigs  of  the  Uncaria  Gambia.  It  is  used 
chiefly  in  tanning  and  dyeing  and  is  not  produced  in  the  United  States. 

The  gambier  plant  is  a  scandent  bush  native  to  Malacca,  Sumatra, 
Cochin^^Jhina,  and  other  parts  of  eastern  Asia.  It  is  largely  cultivated 
in  the  islands  of  Bintang,  Singapore,  and  Prince  of  Wales.  This  plant 
was  extensively  distributed  by  the  British  botanical  tropical  gardens 
for  encouraging  its  cultivation.  The  British  Government  regard  this 
as  one  of  the  most  important  plant  distributions  made. 
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For  the  preparation  of  gambler  catechu,  the  shoots,  leaves,  and 
twigs  are  gathered  two  to  lour  times  per  year.  After  chopping  into 
small  pieces  they  are  extracted  by  boning  water  with  continual  stir- 
ring for  about  six  hours  in  open  iron  pots.  The  insoluble  vegetable 
matter  is  then  removed  by  a  strainer.  When  on  continued  evapora- 
tion the  extract  becomes  thick  and  sirupy  it  is  poured  into  wooden 
tubs,  in  about  25  minutes  it  contracts,  thickens,  and  solidifies,  the 
crystallization  being  induced  by  a  peculiar  stirring.  After  cutting 
into  cubes,  flakes,  or  cakes,  it  is  allowed  to  harden. 

The  recognized  varieties  of  the  trade  include:  Nos.  1  and  2  cube 
or  block  gambler,  plantation  gambler,  Java  cubes,  Singapore  cubes. 
Cube  gambler,  common  or  block  gambler,  is  imported  in  large 
blocks  covered  with  a  straw  mat,  weighing  up  to  200  pounds.  Fre- 
quently, these  are  pasty  in  the  center.  This  condition  occurs  in  both 
tne  No.  1  and  No.  2  grade.  This  variety  is  imported  in  larger  quan- 
tities than  the  three  other  varieties. 

Plantation  is  a  refined  clean  gambier  produc6dsin  Sumatra.  Singa- 
pore cubes  occur  as  the  No.  I's,  free  square  cube  about  three-fourths 
of  an  inch  in  diameter,  and  No.  2's,  the  latter  consisting  of  rejections 
from  No.  l^s  and  are  pressed  in  bales.  Java  cubes  were  imported 
during  the  war  in  considerable  quantity  from  Java.  These  aid  not 
give  satisfaction  for  tanning  and  dyeing.  The  tannin  content  of  the 
different  varieties  is  from  30  to  40  per  cent.  The  liquid  extract  is 
marked  as  a  25  per  cent  tannin  content. 

Gambier  is  brittle  to  friable,  externally  of  a  dull  grayish  color  and 
internally  somewhat  lighter  in  color.  It  possesses  a  bitter,  astringent, 
and  finally  sweetish  taste.  The  inferior  grades  steam  when  opened 
and  often"  have  dark  and  dirty  blue  patches.  The  color  of  the  low- 
grade  gambier  as  a  whole  varies  from  brown  to  black  and  the  odor  is 
Frequently  sour  and  fetid.  It  is  prepared  by  mixing  the  ordinary 
extract  with  extract  prepared  from  the  residue  remaining  from  a 
previous  extraction. 

The  Malay  natives  recognize  in  addition  to  the  ordinary  cube  or 
block  gambier  ^ '  gambier  dutoor ' '  of  commerce,  the  following  varieties, 
'^gambier  bulaf  or  round  gambier — this  occurs  as  biscuit  like 
lumps  and  is  used  mostly  for  chewing;  ^^ gambier  papan^'  or  table 
gambier — this  occurs  as  yellow  brown  thin  tablets  for  chewing; 
and  '^gambier  papu'' — nail  or  finger  gambier  occurring  as  long  blads 
sticks. 

Gambier  contains  the  tannin  catechin  and  catechu-tannic  acid. 
Catechin  forms  colorless  needles  readily  soluble  in  boiling  water  and 
cold  alcohol.  Although  it  is  frequently  referred  to  as  catechuic 
acid,  it  is  neutral  to  litmus  and  possesses  no  acid  properties.  Cate- 
chin dissolves  in  alkaline  solutions, turning  brown  on  exposure  to  air. 
An  aqueous  solution  precipitates  with  lead  or  mercury  salts  and 
albumen,  but  it  does  not  precipitate  gelatin,  alkaloids,  or  tartar 
emetic.  Catechu-tannic  acid  forms  a  red  brown  powder  soluble  in 
water  and  alcohol.  Its  aqueous  solution  is  precipitated  by  gelatin, 
albumen,  and  sulphuric  acid.  Its  alkaline  carbonate  solution 
readily  oxidizes  on  exposure  to  aid  to  a  reddish  color;  in  acidification 
of  this  solution  a  dark  red  precipitate  is  formed,  rubinic  acid.  Its 
solution  in  caustic  alkalies  oxidizes  on  exposure  to  air  to  a  dark  brown 
color;  on  acidification  a  black  brown  precipitate  is  formed,  japonic 
acid.    This  substance  is  also  formed  by  oxidation  with  sodium  or 
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potassium  dichromate;  the  dyeing  character  of  gambier  depends 
upon  these  brown  oxidation  products. 

Uses, — Gambier  is  used  in  large  quantities  in  tanning  and  dyeing. 
It  is  also  used  in  textile  printing  and  as  an  ingredient  of  boiler  com- 

f)Ounds  for  prevention  of  scale  formation.     Special  grades  have  a 
imited  use  in  medicine. 

The  chief  use  of  gambier  is  as  a  tannage.  It  is  used  on  both  light 
and  heavy  leathers,  in  combination  -with  oak,  hemlock,  and  other 
tanning  agents.  Gambier  rapidly  penetrates  leather,  giving  a  soft, 
porous  tannage,  as  it  has  less  astringency  and  adhesion  to  wie  fiber 
than  most  tanning  materials.  These  properties  make  it  of  particular 
value  in  certain  stages  of  the  tanning  process;  it  has  small  use  alone 
in  tanning.  In  combination  mth  sumac  it  yields  a  fine  soft  leather 
on  calfskins,  sheepskins,  kangaroo,  etc.  It  is  also  used  in  tanning 
horsehides. 

Gambier  is  used  in  the  production  of  ^'cutch  brown''  on  cotton 
goods  with  copper  and  chrome  mordants.  It  is  of  excellent  fastness 
to  light,  acid  and  alkaline  and  bleaching  solutions.  It  is  also  used 
in  dveing  compound  shades  with  logA\'ood  and  fustic  and  as  a 
mordant  for  fixing  * '  basic  dyes. ' '  In  addition  it  serves  as  a  weighting 
agent  on  silk  and  for  dyeing  rabbit  skins. 

Considerably  over  half  the  imported  gambier  is  used  in  tann  i  - 

Imports. — In  the  prewar  period  1910-1914  the  imports  varied  from 
17,037,805  pounds,  valued  at  $784,931,  in  1913  to  25,208,720,  valued 
at  $1,264,023,  in  1910.  During  the  war  period  1914-1918  the  imports 
gradually  decreased  from  16,449,663  pounds,  valued  at  $625,855,  to 
8,956,082  pounds  valued  at  $953,000,  in  1918.  This  decrease  in 
importation  was  largely  due  to  the  scarcity  of  shipping  during  the 
war,  the  price  increase  was  due  to  a  gambier  shortage,  when  the 
imports  decreased  and  consumption  of  tanning  materials  for  mili- 
tary leather  increased. 

In  1909  over  97  per  cent  of  the  imports  were  furnished  by  the 
Straits  Settlements,  small  quantities  being  furnished  by  transship- 
ment from  Belgium,  England,  and  Germany.  In  1918  the  Straits 
Settlements  furnished  over  74  per  ceut  of  our  imports  and  the  Dutch 
East  Indies  over  24  per  cent. 

Prices. — Gambier  Singapore  cubes  were  quoted  at  7-8  cents  per 
pound  in  1915;  19^-22  cents  per  pound  in  1916,  and  18^-20 J  cents 
per  pound  in  1917.  In  July,  1918,  the  maximum  price  of  35-35J 
cents  per  pound  was  reached.  From  this  point  it  dropped  to  17-18 
cents  per  poimd  in  April,  1919,  and  in  January,  1920,  was  quoted  at 
18-18i  cents  per  pound. 

Gambier  Java  cubes  were  quoted  at  4-6^  cents  per  pound  in  Janu- 
ary, 1915 ;  12f-14i  in  January,  1916  and  1917.  The  maximum  figure, 
22  cents  per  pound,  was  reached  on  April  22, 1918.  From  this  price  it 
receded  to  13-14  cents  in  the  latter  half  of  1919.  In  January,  1920, 
it  was  quoted  at  13-14  cents  per  pound. 

Gambier  plantation  was  quoted  at  5-5^  cents  per  poimd  in  1915; 
15-16i  cents  per  pound  in  1916;  14f-15i  cents  per  poimd  in  1917. 
During  1918  it  reached  its  maximum  price  of  24-25  cents  per  pound 
in  July;  from  this  figure  it  gradually  receded  to  12-12^  cents  in 
January,  1920. 
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Gambler  cube  No.  1  in  the  period  1912  to  April,  1914,  is  quoted  at 
9— 9i  cents  per  pound.  In  July  it  is  quoted  at  5f-6  cents;  no  quota- 
tions are  given  after  that  date. 

Domestic  'preparation  of  liquid  extract  from  gambier. — ^Many  of  the 
smaller  firms  not  equipped  with  dissolving  tanks  purchase  the  liquid 
extract.     The  larger  firms,  however,  dissolve  their  gambier. 

The  liquid  extract  is  prepared  by  dissolving  the  solid  in  hot  water, 
in  open  tanks  provided  with  false  bottoms  and  steam  coil.  It  is 
supplied  to  the  trade  as  an  extract  of  25  per  cent  tannin.  The  prepa- 
ration of  this  extract  constitutes  the  only  domestic  industry  engaged 
in  the  preparation  of  gambier  for  the  market. 

In  1914  the  census  shows  a  domestic  production  of  704,763  pounds 
of  liquid  gambier  extract,  valued  at  $26,400. 


TARIFF   CONSIDERATIONS. 

Gambier  is  of  foreign  origin  and  is  not  produced  in  the  United 
States.  It  has  been  free  from  duty  as  far  back  as  1883.  The  prop- 
erties of  gambier  as  a  tannage  are  not  identical  with  the  domestic 
tanning  materials,  such  as  chestnut,  oak,  hemlock,  sumac,  and  yet  is 
indirectly  competitive  with  them;  very  large  impoits  of  gambier 
would  tend  to  decrease  consumption  of  these  domestic  tannages. 
There  is  at  present  no  tariff  problem  connected  with  the  solid. 

The  liquia  extract,  although  not  specified,  is  also  free.  Importation 
of  extract  would  offer  competition  to  those  firms  engaged  in  the  prepa- 
ration of  liquid  extract  for  the  smaller  tanne  ies.  It  is  estimated 
that  less  than  one-fifth  the  imported  gambier  is  thus  dissolved  before 
naarketing. 

Most  of  our  gambier  is  imported  from  the  Straits  Settlements  and 
the  greater  freight  cost  of  the  liquid  extract  over  the  solid  favors 
importation  only  of  the  solid  gambier.  No  importations  of  liquid 
gambier  are  listed  in  the  Commerce  and  Navigation.  Gambier  extract 
is  not  specifically  mentioned  in  the  tariff.  It  does  not  at  present 
offer  a  tariff  problem. 


Gambier  extract — Production  in  United  States —States  and  cities. 

Census  of  1914: 

Quantity pounds. 

Value 

Gambier— Imports  by  countries  {fiscal  years). 


704,  763 
$26, 400 


Imported  from— 

1909 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Belgium 

Pounds. 
139,632 
314,725 
79,968 

30,457,920 

$6,349 

14,267 

3,451 

1,289,930 

Pounds. 

95,899 

952,122 

95,687 

24,220,222 

$6,023 

59,163 

6,409 

1,170,774 

Pounds. 

England 

295,515 

84,304 

18,383,585 

$15,178 

1,967 

950,541 

Germany 

Straits  Settlements 

Dutch  East  Indies 

Another 

208,726 

12,927 

61,103 

2,472 

Total 

30,992,245 

1,313,997 

26,572,656 

1,255,296 

18,764,507 

970,158 

TARIFF   ISFORMATIOS  SURVBTS. 
Gambier — Imporlt  bg  cauntrie*  (Jural  y*art) — Contioned. 


Qnmiilj. 

vahn. 

QuuititT. 

V.lot. 

*-ntily. 

Value 

PBandi. 

iNww).. 

1.4A1 
200.357 

*33»!lS2 

*25,8»7 

118.772 

164.  na 

»K.M7 

Sitauli  ^tllemen'tsl 

20,578,756 

1,012.26. 

i6,.>*2C.,in 

56.000 

772.  MS 

2'mo 

l« 

Total 

2i.oiie.iK 

1.08I.W7 

I7,0M.WS 

790,«1 

I4,9JB,129 

571.067 

ImpOTUd  Irom— 

5 

19l( 

1917 

Qmmllly. 
Pounit. 

Value. 

Qmintily. 

Value. 

QoanHty. 

VBhw. 

S;S 

16.489 

POUBrf.. 
9.022:933 

178,717 

127,3S4 

S,IZ1 

H,1«9,4W 

"»•» 

12.S19.m9 

928,924 

10,133.825 

I« 

. 

1918' 

19, 

■ 

QiuDtily. 

Vilitt. 

Quanlily. 

Value. 

Q^my. 

Value. 

aM,ss2 

6,53S,J24 
2,212,WS 

|:|! 

round*. 

PmiBrf., 

sirairs  SfcWIements 

7,m,m 

1756, 53fl 
148,473 

4,608,888 
'l3S;7*3 

S409.778 

Another n.sih 

2,623 

40 

8,SM,832 

S55.352 

3,794,020 

952,323 

4,744,651 

'Caiendai  yean. 

Oambier  or  terra  japtmka—Importi/or  ammanption — Revenue. 


FlMaly»ar. 

Rate  of  duty 

Quantity. 

Value. 

X&i 

.si  i.-ir- 

62 

1 
1 

'979,038 
1,029,456 
784,931 

gs 

888,985 
853,676 
953,000 
654,211 

!   PtratU. 

9  1 

do 

as 

0  8 

do 

19  8 

z 

■j«j :::::■ 
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Gamhur,  plantation — Prices  per  poundy  wholesale,  Ncw  York, 
[From  Oil,  Paint,  and  Pra?  Reporter.] 


Months. 


January. 
Awtl.... 

July 

October. 


1915 

1916 

1917 

1918 

1919 

CetUs. 
5  5J 

(') 
(•)    . 
0) 

Cents. 
15^1^ 

Ccn/s. 
14M5i 

Cents. 
1^20 
20-21 
24-25 
20-21 

1 
Cents,    i 
30-21 
16-17 
lfV-17 
14-15 

1920 


Cents. 

n-m 
12 -m 

lli-12" 
lU-12 


I  Not  listed  in  1917  Annual. 

Gambler,  cube  No.  J — Prices  per  pound,  whoksale,  Neiv  York. 

[From  Oil,  Paint,  and  Drug  Reporter] 


Months. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

January 

Cents. 

9-9J 
9-9* 
&-9| 

Cents. 

9-9i 
9-9i 
^9i 
9-9§ 

Cents. 
9  -9i 
9  -9^ 
5|-6 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

A  pril 

Julv 

October 

Gambier,  Java,  cubes — Prices  per  pound,  wholesale,  New  York. 

[Oil,  Paint,  and  Drug  Reporter.] 


Months. 


January. 
April.... 
July.... 
October. 


1915 

1916 

1917 

Cents. 
ll-12i 

1918 

Cents. 
4-6i 

Cents. 
12i-14i 

Cents. 

21-23 

22 

18-20 

l»-19i 

0) 
0) 

0) 
i}) 

• 

1919 


1920 


Cents.  .  Cents. 

1»-19J  I         13-14 

19-19J  '  13-14 

13-14  !  9-10 

13-14  I         8i-  9 


1  Not  listed  in  1917  Annual. 


Gambier  J  spot,  ex.  store- —Prices  per  pound,  wholesale,  Neiv  York 

[Oil,  Paint,  and  Drug  Reporter.] 


Months. 


January. 
.April  — 

July 

October. 


1912 

1913 

1914 

1915 

1916 

1917 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

H 

4i-5 

H 

5i-  6 

18 

Uli 

63-6 

H 

H 

8-8^ 

1&-18 

.      15J 

5^51 
5f-5J 

^il 

4i-4J 

8-  9 

12-12i 

16-16i 

^ 

6J-« 

11-llJ 

9^10 

16 

1918        1919 


Cents.  Cents. 
>  21-21  i»20  -22 
123-26  iil2  -16 
124-25  111  -13 
121-23  1 1  lli-12 


1920 


Cents. 

1  nH2 

1  lli-12 
1  lOJ-11 
1  10^11 


1  Common. 

Gambier,  Singapore,  cubes — Pricfs  per  jfound,  wholesale.  New  York. 

[From  Oil,  Paint,  and  Drug:  Reporter.] 

Month. 


January. 

April 

July.... 
October. 


1915 

1916 

1917* 

1918 

1919 

Cents. 

7-8 
0) 

Cents. 
19^-22 

Cents. 
18J-201 

Cents, 
30-31 
33 
36-35i 
28-31 

Cents. 
27-28 
17-18 

1^18i 
1^18$ 

1920 


Cents. 
18-18i 
17-17i 
14-16 
13-14 


>  Not  listed  in  1917  Annual. 


35284— 21— A-8- 
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Gcnnbiefy  liquid,  25  'per  cent  tannin — Price$  per  pounds  wholesale.  New  York. 

[From  Oil,  Paint,  and  Dng  Reporter.] 


Month. 


January 
April... 
July.... 
October, 


1918 

1919 

CerUs. 

Cents. 

15 

17-17i 

17 

13-16 

17 

13-16 

17 

12-13 

1920 


Cent*. 

12-13 

10-12 

9-10 

9-10 


Oambier — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 

specific  and  ad 

valorem. 

1883 

535 
589 
494 
563 
675 
492 

Gambler 

Free. 

1890 

do 

Do. 

1894 

do 

Do. 

1897 

do 

Do. 

1909 

do 

Do. 

1913 

do 

Do. 

Terra  japonica — Rates  of  duty. 


Act  of— 

Par. 

1883 

806 

1890 

735 

1894 

735 

1894 

652 

1897 

682 

1909 

694 

1913 

630 

Tariff  classification  or  description. 


Terra  japonica 

do 

do 

do 

do 

do 

do 


Rates  of  duty. 

specific  and  ad 

valorem. 


Free. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


HEMLOCK  BARK  AND  EXTRACT. 


Summary. 

Hemlock  bark  is  obtained  from  the  North  American  hemlock  Tsuga 
Canadensis.  The  extract  is  made  by  hot  water  extraction  of  the  bark. 
Hemlock  has  been  the  staple  tannage  of  North  America.  Previous 
to  1900  it  was  the  most  important  domestic  tanning  material,  as  it  was 
available  in  large  quantities  at  low  cost.  .  At  present  it  ranks  second 
to  chestnut.     It  is  the  most  important  domestic  bark  used  for  tanning. 

The  annual  cut  of  hemlock  bark  is  decreasing  on  account  of  the 
gradual  exhaustion  of  standing  hemlock  forests,  together  with  the 
increased  cost  of  bark  production  and  the  introduction  of  cheaper 
imported  tanning  materials.  The  present  bark-producing  States,  in 
order  of  their  importance,  are  Pennsylvania,  Wisconsin,  Michigan, 
New  York,  West  Virginia,  and  Maine. 

Reported  estimates  indicate  about  33  billion  board  feet  of  stand- 
ing hemlock  in  the  Lake  States  and  the  Southern  Appalachian  region. 

The  western  hemlock  offers  a  large  supplj  of  tanning  material  for 
the  future.  There  is  estimated  to  be  90  billion  board  feet  of  standing 
hemlock  in  the  Western  States  and  Alaska.    This  is  used,  at  present, 
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only  to  a  very  small  extent  by  several  local  tanneries  on  the  Pacific 
coast.  On  account  of  transportation  costs  to  the  East,  it  can  not 
compete  with  the  eastern  hemlock  and  chestnut,  or  the  imported 
quebracho,  mangrove,  and  other  foreign  tanning  materials. 

The  acceptance  of  hemlock  as  a  lumber  material,  together  with  its 
use  for  wood  pulp  has  eliminated  a  wastage  of  hemlock  trees,  pre- 
viously cut  for  the  bark  alone.  There  is  a  greater  economy  in  modem 
bark-harvesting  methods. 

The  manufacture  of  hemlock  extract  is  carried  on  in  Michigan, 
Wisconsin,  and  North  Carolina.  In  1914,  18,978,013  pounds  of 
extract  were  made  in  the  United  States,  valued  at  $340,402.  Only 
a  very  small  part  of  the  hemlock  bark  is  converted  into  extract,  most 
of  it  being  leached  direct  by  the  tanner. 

General  Information. 

Act  of  1913,  paragraph  624:  Extract  of  *  *  *  hemlock  bark 
*  *  *  and  other  barks  *  *  *  and  articles  in  a  crude  state 
used  in  dyeing  or  tanning,  free. 

eastern  hemlock. 

DE8GRI?nON. 

Hemlock  bark  is  obtained  from  the  North  American  hemlock,  Tsuga 
Canadensis.  It  has  been  the  staple  tannage  of  North  America  and  at 
present  ranks  second  to  chestnut  in  importance.  Hemlock  is  the 
most  important  domestic  bark  used  in  tanning.  The  tannin  content 
of  the  bark  averages  from  8  to  10  per  cent.  This  bark  by  hot-water 
extraction  yields  hemlock  extract,  an  important  tanning  material. 

The  extract  is  marketed  as  a  liquid  extract  of  51®  Tw.,  of  25  per 
cent  tannin,  and  a  powdered  extract  of  50  per  cent  tannin.  Hemlock 
contains  a  catechol  tannin  with  dark-red  phlobophanes.  The  hem- 
lock tannin  is  probably  related  to  quercitaimic  acid  of  oak  and  is 
similar  to  that  of  mimosa. 

USES. 

Hemlock  has  been  the  staple  tannage  of  North  America  for  sole  and 
heavy  leather,  sheepskins,  etc.  It  gives  a  firm  heavy  leather  of  a  dark- 
red  color.  In  combination  with  oak  it  produces  "union"  tanned 
leather.  Hemlock  with  quebracho  gives  leather  of  excellent  pliability 
toughness,  good  color,  weight,  and  fullness. 

DOMESTIC  PBODUCTION. 

Materials, — Hemlock  bark  obtained  by  peeling  hemlock  lo^  is  the 
raw  material  used  in  the  manufacture  of  hemlock  extract.  Hemlock 
occurs  in  the  white-pine  region  of  Eastern  North  America,  including 
New  England,  Appalachian  Mountain  belt,  Michigan,  Wisconsin, 
extending  from  northern  Michigan  roughly  along  the  forty-seventh 
parallel  of  latitude  to  Nova  Scotia.  About  two-thirds  of  the  total 
cut  comes  from  Wisconsin,  Michigan,  and  Pennsylvania,  in  the  order 
named,  with  West  Virginia,  New  i  ork,  and  Maine  following. 
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The  standing  hemlock  in  the  Lake  States  was  estimated  by  the 
Bureau  of  Corporations  in  1910  to  be  26,600,000,000  board  feet. 
Hemlock  comprises  34.6  per  cent  of  the  standing  timber  in  Michigan 
and  Wisconsin.  The  Forest  Service  in  1905-6  obtained  an  estimate 
from  local  timber  dealers  of  6,700,000,000  board  feet  for  the  southern 
Appalachian  region. 

rrior  to  the  war  hemlock  ranked  fifth  in  importance  among  the 
lumber  trees  of  the  United  States.  In  the  early  days  of  lumbering, 
hemlock  was  frequently  cut  from  vast  tracts,  peeled,  and  not  a  single 
log  saved  for  wood.  The  hemlock  tree  has  been  the  victim  of  some 
of  the  greatest  forest  waste  in  this  country.  Several  of  the  extract 
producers  report  that  the  available  supply  of  hemlock  bark  within 
shipping  of  their  plants  will  last  about  10  years.  The  increasing 
scarcity  of  white  pme  led  to  the  increased  use  of  hemlock  for  lumber. 
In  admtion,  it  is  now  an  important  wood  for  pulp  used  in  the. manu- 
facture of  news,  wrapping,  and  cheap  grade  papers.  The  sulphite 
process  is  chiefly  used  lor  hemlock  pulp.  This  use  as  a  pulp  material 
nas  resulted  in  the  utilization  of  large  amounts  of  mill  waste  and 
defective  logs  formerly  left  in  the  woods  to  rot.  In  Wisconsin  about 
two-thirds  of  the  hemlock,  including  logs  and  cordwood,  is  sold  with 
the  bark,  and  one-third  peeled. 

Harvestina. — ^The  bark  is  peeled  in  the  spring  when  the  sap  is 
moving.  The  peeling  season  in  the  Northern  States  is  from  May  to 
July,  or  later,  while  in  Pennsylvania,  West  Virginia,  and  Virginia  the 
season  may  be  from  April  to  June.  Warm,  damp  weather  is  the 
most  favorable  to  rapid  peeling.  In  the  East  the  peeling  is  usually- 
done  with  the  logging  operations. 

The  crew  for  peeling  usually  consists  of  four  men — one  spudder, 
one  fitter,  and  two  log  buckers.  The  fitter  cuts  rings  around  the  tree 
2  feet  apart^  and  then  splits  the  bark  from  ring  to  ring.  He  is  usually 
in  charge  of  the  crew.  The  spudder  removes  the  ban^  with  a  flat  bar 
or  spud.  The  crew  fell  the  tree,  cut  off  limbs,  and  saw  the  tree  into 
log  lengths.  The  bark  is  leaned  against  the  trunk  and  allowed  to 
season  for  one  to  four  weeks  and  is  hauled  by  sleds  or  wagons  to  the 
railroad.  Four  men  will  peel  about  240  to  270  cords  per  season,  and 
from  6  to  8  cords  per  day. 

Cost  of  producing  hemlock  harh  in  1914. 

Cost  per  cord 

Cutting  and  peeling $2.  30-$2.  60 

Hauling  to  loading 90-  1.  20 

Loading 50-    .60 

Railway  hauling 20-    .30 

Supervision 25-    .  40 

Total 4.15-  5.10 

The  bark  is  sold  by  the  cord  and  ton;  1  cord  approximately  equals 
1  ton.  A  thousand  board  feet  of  lumber  yields  about  one-half  cord 
of  bark.  For  trees  averaging,  below  20  inches  in  diameter,  the  bark 
yield  is  greater;  for  trees  above  this  size  the  yield  is  smaller.  The 
bark  is  from  15  to  20  per  cent  of  the  total  cubic  volume  of  the  tree. 
The  pulp  mills  pay  more  for  the  peeled  logs  than  the  unpeeled.  The 
peeled  logs  are  cheaper  to  ship  and  do  not  require  rossmg.  Peeled 
saw  logs  are  apt  to  check,  which  reduces  their  timber  value.  Bark 
peeling  is  conducted  more  profitably  with  pulp  wood  than  timber. 


/ 
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Method  of  production  (hemlock  extract), — ^The  equipment  used  in 
hemlock  extract  manufacture  is  all  of  domestic  production.  Fresh 
bark  is  not  as  readily  extracted  as  bark  that  has  been  in  storage, 
known  as  cured  bark. 

In  certain  cases  hemlock  bark  held  in  storage  for  several  years 
has  been  subject  to  attack  by  a  beetle.  To  avoid  this  damage  it  has 
been  recommended  that  bark  should  not  be  stored  for  more  than 
three  years.  The  bark  is  ground  by  a  disintegrator  and  carried  by 
conveyors  to  open  wood  vats,  known  as  leaches,  each  holding  about 
10  tons  of  bark.  These  are  arranged  in  a  battery  of  6  to  14  leaches. 
Each  leach  is  provided  with  a  false  bottom  and  a  vertical  spout 
for  running  the  hot  water  from  the  bottom  of  one  leach  to  the  top 
of  the  next.  Heating  coils  are  frequently  placed  under  the  false 
bottom  to  maintain  the  extracting  liquor  at  an  elevated  temperature. 

The  leach  liquors  are  run  to .  the  settling  coolers,  where  much 
insoluble  matter  settles  and  then  direct  to  the  vacuum  evaporators 
where  the  liquid  is  concentrated  to  an  extract  of  25  per  cent  tannin 
content.  This  product  may  be  reduced  to  a  solid  extract  or  a  powder 
by  a  special  dryer. 

Organization. — ^The  bark  is  harvested  and  sold  by  a  large  number 
of  timber  holders  and  is  not  under  centralized  control. 

The  domestic  production  of  hemlock  extract  is  conducted  by  in- 
dependent operators.  There  are  about  six  extract  factories  in  the 
United  States.  Several  of  these  plants  are  owned  by  tanneries.  One 
plant  has  $200,000  invested  in  extract-plant  buildings  and  land, 
which  represents  an  approximate  investment  of  $5  per  pound  per  day 
output  01  liquid  25  per  cent  extract. 

Geographical  distribution, — ^The  bulk  of  hemlock  bark  and  extract 
is  produced  in  Pennsylvania,  Wisconsin,  Michigan,  New  York,  West 
Virginia,  and  North  Carolina.  Formerly  Maine  and  Massachusetts 
were  the  chief  bark  producers,  followed  by  New  York  and  Pennsyl- 
vania.    Small  amounts  are  cut  in  Oregon  and  Washington. 

WESTERN   HEMLOCK. 
DEBCRIFTION. 

The  western  hemlock  ^  (Tsuga  Tieterophylla)  is  principallv  found  in 
western  Oregon  and  Washington,  British  Columbia,  and  Alaska.  It 
is  one  of  the  important  trees  of  northwestern  Oregon  and  western 
Washington,  ana  constitutes  13  per  cent  of  the  forests  of  the  latter 
State.  The  tree  occurs  as  a  scattering  growth  and  in  stands.  It  is 
one  of  the  most  rapid  growing  trees  of  the  coastal  region.  On  account 
of  the  prejudice  against  the  eastern  hemlock,  the  limiber  has  been 
sold  under  the  names  of  fir,  spruce,  Alaska  pine,  etc.  Only  a  small 
per  cent  of  the  western  hemlock  has  been  cut,  as  the  logging  has  been 
restricted  to  the  areas  containing  the  smallest  amount  of  hemlock. 
The  western  hemlock  occurs  in  almost  pure  stands  in  a  belt  of  about 
30  miles  in  width  following  the  coast  range  mountains  through 
Oregon  and  Washington.  Hemlock  averages  probably  50  per  cent 
of  the  stand  in  this  belt  and  in  places  runs  as  high  as  80  to  90  per 
cent.    The  second  hemlock  belt  is  found  about  50  miles  to  the  east 


1  The  mooBtain  hemlock  (Taugs  mertensiara)  found  oa  tha  higher  slopes  of  the  Cascades  is  of  no  oooi* 
mercial  value  at  present  on  account  of  its  Inaccessibility. 
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on  the  slopes  and  summits  of  the  Cascade  Momitains.  It  averages 
about  15  per  cent  of  the  stand  and  often  runs  as  high  as  25  per  cent. 
Furthermore,  a  large  amount  of  hemlock  is  situated  in  the  higher, 
less  accessible  slopes.  There  is  estimated  to  be  90,000,000,000  feet, 
board  measure,  in  the  United  States  and  Alaska.  Of  this  total, 
40,000,000,000,  board  measure,  are  in  Alaska.  Recently  western 
hemlock  has  been  cut  for  itself  alone. 

The  wood  of  the  western  hemlock  is  superior  to  that  of  the  eastern 
and  has  a  large  variety  of  uses,  both  a^  a  lumber  material  and  as  an 
important  material  for  wood  pulp. 

liarJc. — ^The  production  of  western  hemlock  bark  is  very  small  in 
comparison  with  the  annual  cut  of  hemlock  log^,  and  only  a  fraction 
of  the  possible  output.  The  utihzation  of  this  bark  is  only  in  its 
infancy. 

The  extensive  use  of  western  hemlock  bark  for  tanning  has  been 
hindered  by  the  high  transportation  costs  from  the  west  coast  to  the 
eastern  tanneries  as  well  as  inadequate  transportation  facilities  in  the 
bark  reeion.  Shipment  of  bark  or  liquid  extract  has  not  been  com- 
mercialfy  feasible,  as  solid  extract  can  not  be  placed  in  the  eastern 
market  in  competition  with  imported  quebracho  from  South  America. 
Similar  conditions  prevail  at  present  in  British  Columbia,  the  freight 
costs  to  eastern  Canada  being  too  high  to  permit  development  of  the 
extract. 

The  bark  is  thinner  than  the  eastern  hemlock,  but  contains  more 
tannin — 10  to  15  per  cent  (samples  of  bark  from  higher  altitudes  have 
shown  as  high  as  19  per  cent) — as  compared  with  8  to  13  per  cent  for 
the  eastern  variety.  Bark  from  the  Cascade  region  shows  a  higher 
tannin  content  than  bark  from  the  coast  region,  and  bark  from 
Washington  contains  a  higher  per  cent  than  that  from  the  same 
general  region  in  Oregon.  In  the  East,  half  a  cord  of  bark  per  1,000 
leet  of  logs  yielding  112  pounds  tannic  acid  is  considered  an  average 
yield.  The  western  hemlock  gives  about  a  quarter  of  a  cord  per  1,000 
feet,  yielding  90  pounds  of  tannin.  This  lower  yield  is  due  to  the 
thinner  bark  and  method  of  logging.  The  yield  per  acre  is  reported 
to  compare  favorably  with  that  of  the  eastern  hemlock. 

Extract  manufacture  on  the  Pacific  coorst — ^A  plant  was  started  near 
South  Bend,  Wash.,  in  1893,  but  owing  to  insufficient  capital,  mis- 
management, and  to  general  financial  depression  of  that  period,  and, 
it  is  said,  to  the  opposition  of  eastern  bark  interests,  it  was  soon  shut 
down.  The  promoters  claim,  however,  to  have  demonstrated  the 
possibility  of  a  similar  enterprise  under  more  favorable  conditions. 
Extract  manufacture  has  not  been  carried  out  since  that  date. 

Baric  harvesting  (western  hemlock). — ^The  western  logger  usually  cuts 
hemlock  for  the  timber  alone  and  does  not  care  to  bother  with  bark 
peehng.  Thev  report  that  the  harvesting  of  hemlock  bark  is  feasible 
where  hemlock  grows  in  pure  or  in  nearly  pure  stands.  The  western 
logging  methods,  with  donkey  engine  and  the  slack  cable  system, 
result  m  much  loss  of  bark  and  pitting  with  stones  and  pebbles  which 
combine  to  reduce  the  value  of  the  bark.  Furthermore,  with  this 
system  log  roads  are  not  cut.  with  the  exception  of  main  skid  roads 
and  cablways. 

While  it  is  possible  in  a  large  lumbering  operation  to  lay  out  roads, 
cut,  peel,  and  naul  the  bark  before  the  other  trees  are  cut  by  a  separate 
crew  as  carried  in  the  East,  the  loggers  state  that  this  separate  hem- 
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lock  operation  would  hamper  the  subsequent  logging  of  the  large- 
sized  trees.  Hemlock  costs  more  to  log  in  proportion  to  its  vame 
than  the  larger  sized  timber,  such  as  fir,  cedar,  and  spruce.  If  the 
hemlock  bark  not  utilized  at  present  was  sold  at  a  fair  price  this  would 
offset  in  part  this  difference  in  cost.  Peeling  might  be  carried  out  at 
central  landings  and  peeled  logs  sent  directly  to  the  mill.  This 
reduces  the  possibility  of  log  injury  from  insects,  fungi,  and  fire. 

The  peeUng  season  is  earlier  than  in  the  East,  on  account  of  the 
milder  climate.  June,  July,  and  August  are  the  dependable  months 
for  peeling,  although  hemlock  has  been  known  to  peel  as  early  as 
February.  The  fogs  are  not  a  serious  hindrance  to  drying.  In 
restricted  sections,  however,  curing  is  difficult  on  account  of  excessive 
dampness.  The  bark  should  be  removed  from  the  woods  before  the 
rainjr  season,  as  leaching  destroys  its  value.  Unfortunately,  the 
heaviest  rains  occur  in  the  hemlock  regions.  Bark  from  w^ater-driven 
or  towed  logs  has  Uttle  tannin  value  as  salt  water  ruins  the  bark  en- 
tirely. 

Pacific  Jiemloclc  as  source  of  tanbark. — ^The  western  hemlock  forests 
offer  a  large  supply  of  bark  for  tanning.  With  the  exception  of  Pacific 
County  in  Washington,  and  Linn  County  in  Oregon,  transportation 
facilities  must  be  developed  before  the  bark  supply,  of  this  region  can 
be  utiUzed.  The  establishment  of  pulp  mills  in  this  region  using 
peeled  hemlock  of  all  sizes  in  cooperation  with  extract  manufacture 
would  be  an  important  factor  in  the  development  of  this  resource. 
At  present  imported  South  American  quebracho  extract  can  undersell 
western  hemlock  extract  in  the  eastern  market.  The  present  available 
supply  of  hides  in  the  Pacific  northwest  is  insufficient  to  support  a 
tanning  industry  of  any  great  proportions.  The  tanneries  are  oring- 
ing  some  hides  from  States  east  of  the  Rock3r  Mountains.  The  devel- 
opment of  the  tanning  industries  in  that  section  would  enable  further 
utilization  of  the  bark  of  that  region.  After  the  California  oak  bark 
is  exhausted,  hemlock  will  undoubtedly  be  further  utiUzed.  In  the 
meanwhile,   it  is   an  important  reserve  supply  for   the  future. 

Historyj  eastern  hemlocTc. — Until  the  development  of  chestnut 
extract,  hemlock  bark  was  the  most  important  domestic  tanning 
material  and  was  a  fundamental  factor  in  the  development  of  the 
tanning  industry  in  America.  The  early  tanneries  were  located 
near  the  supply  of  bark,  as  transportation  of  light  hides  was  more 
economical  than  the  heavy  bark.  New  England  had  51  tanneries 
in  1650.  Oak  bark  was  used  at  first  but  the  limited  supply  caused 
the  early  adoption  of  hemlock.  Oak  was  preferred,  largely  on  ac- 
count of  the  appearance  of  oak-tanned  leather.  The  abundant 
supply  of  hemlock  made  possible  the  development  of  a  large  export 
trade  in  leather.  In  1810  the  value  of  the  output  of  American 
tanneries  is  said  to  have  been  about  $200,000,000.  Salem  and  Pea- 
body,  Mass.,  became  large  leather  centers  and  Boston  the  great 
leather  market  of  this  country. 

About  50  years  ago,  as  the  hemlock  became  locally  exhausted,  the 
tanneries  moved  south  and  west  from  the  New  England  States. 
Pennsylvania,  on  account  of  the  large  stand  of  hemlock,  became  a 
large  producer  of  bark  and  leather. 

After  1900  domestic  chestnut  was  of  great  importance.  Foreign 
tanning  materials,  on  account  of  their  higher  tannin  content  and 
the  increased  cost  of  domestic  barks,  have  been   introduced   and 
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compete  with  domestic  tanning  materials.  During  the  war,  on 
account  of  the  great  demand  for  military  leather  ana  the  scarcity  of 
ships  for  import  of  forei^  tanning  materials,  hemlock  bark  sold  for 
its  nighest  ngure,  resultmg  in  greatly  increased  production  of  bark. 
Previously  hemlock  was  cut  in  large  quantities  for  the  bark  alone. 
At  present  the  wood  is  used  for  lumber  and  for  wood  pulp. 

Western  hemlock. — In  1893  an  extract  plant  was  started  at  South 
Bend,  Oregon.  This  plant  project  was  not  a  commercial  success. 
The  only  hemlock  used  at  present  on  the  Pacific  coast  is  limited  to 
five  small  tanneries  in  Oregon  and  Washington  which  use  hemlock 
in  conjunction  with  California  oak  bark  and  other  tanning  materials. 

Recently  an  investigation  has  been  conducted  on  the  possibility 
of  using  the  bark  of  western  hemlock.  No  large-scale  operations 
have  been  developed  up  to  1921. 

Domestic  Production  and  Consumftion. 

Eastern  hemlock. — ^The  domestic  production  of  hemlock  bark  and 
extract  is  gradually  decreasing,  while  the  value  per  cord  of  bark  is 
increasing.  With  the  exception  of  800  cords  per  year  cut  in  Oregon 
and  Wasnington  and  consmned  by  tanneries  in  those  States,  the 
production  of  hemlock  bark  and  extract  is  at  present  restricted  to 
the  East.  The  total  domestic  bark  consumption  of  1900  was 
1,616,  065  cords,  72  per  cent  of  which  (1,170,  131  cords)  was  hemlock. 
In  1909  the  total  bark  production  had  decreased  to  1,  078, 910  cords, 
65  per  cent  of  which  was  hemlock  and  amounted  to  698,365  cords. 
The  amount  of  bark  converted  into  extract  is  only  a  small  part  of  the 
hemlock  bark  consumed  by  the  tanning  industry.  In  1900  it  con- 
stituted about  1  per  cent  of  the  total  hemlock  consumed.  In  1907-8 
it  was  slightly  above  8  per  cent,  and  in  1909  it  was  less  than  3  per 
cent. 

In  1900,  26,011,714  pounds  of  hemlock  extract  were  produced 
in  the  United  States,  valued  at  $563,591.  In  1904,  18,833,450 
pounds  were  produced;  in  1909,  12,588,078  pounds;  and  in  1914 
19,978,031  pounds,  valued  at  $340,402.  In  1919,  2,952,660  pounds 
of  solid  hemlock  extract,  17,442,192  pounds  of  liquid  extract,  and 
723,077,342  pounds  of  hemlock  bark  were  consumed  in  the  United 
States. 

In  1900,  hemlock  extract  represented  19  per  cent  of  the  total 
tanning  materials  consumed,  and  in  1909,  3  per  cent.  Chestnut 
extract  has  increased  from  17  per  cent  of  the  domestic  tanning 
materials  in  1005  to  48  per  cent  m  1909. 

DOMKSTIC    KXPOHTS. 

Hemlock  extract  is  not  soparatoly  listed  in  the  exports  of  the 
United  States.  (Coininerco  and  Navigation.)  Prior  to  the  war 
liquid  hemlock  extract  was  sliipped  to  Russia  and  England.  It 
has  been  estimated  that  this  export  did  not  exceed  10,000  barrels, 
including  that  Hent  to  Canada.  During  the  war  small  amounts  of 
extract  were  exporUul  to  ('anada.  Home  exporters  have  declared 
sulphite  cellulose  extract  as  hemlock. 
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FOREIGN   PRODUCTION. 

Canada  is  the  only  foreign  producer  of  hemlock  bark  and  ex- 
tract, hemlock  is  the  most  important  tanning  material  consumed  in 
that  country.  In  1909,  it  constituted  61  per  cent  of  value  of  tanning 
materials  used;  the  remainder  was  imported.  Data  are  not  available 
on  the  production  in  that  country.  For  the  10  months'  period  ending 
January,  1917,  the  value  of  the  total  Canadian  exports  of  hemlock 
extract  was  $47,241.  Of  this  amount,  extract  to  tne  value  of  $40,- 
260  went  to  Great  Britain,  $300  to  the  United  States,  and  $6,681 
to  other  countries.  For  the  10  months'  period  ending  1918  the 
total  value  of  the  hemlock  extract  was  $18,421,  and  for  1919,  $2,765. 

The  annual  value  of  exports  of  hemlock  bark  in  the  period  1895- 
1909  varied  from  a  minimum  of  $174,819  in  1896  to  a  minimum 
v^alue  in  1908  of  $52,087.  For  the  same  period  the  maximum  ex- 
port of  hemlock  extract  was  10,258  barrels  in  1896,  and  the  minimum 
was  4,183  barrels. 

IMPORTS. 

Our  imports  of  hemlock  bark  originate  in  Canada  and  have  de- 
creased to  a  small  quantity  in  recent  years.  The  maximum  recorded 
import  of  bark  was  20,311  cords,  valued  at  $126,559  in  1909,  gradu- 
ally decreasing  to  10,536  cords  in  1911,  valued  at  $65,976.  In  1912, 
5,633  cords,  valued  at  $34,427  were  imported.  The  quantity  gradu- 
ally diminished  to  1,118  cords,  valued  at  $7,027  in  1917,  and  in  1918, 
217  cords,  valued  at  $2,624  were  imported. 

Imports  of  extract  are  given  for  the  years  1904,  1910,  and  1915. 
In  1904  they  amounted  to  9,355,388  pounds  valued  at  $309,242;  in 
1910,  32,101  pounds  valued  at  $791,  and  in  1915,  5,263,296  pounds 
valued  at  $173,998. 

PRICES. 

The  average  price  of  hemlock  bark  was  $6.28  per  cord  in  1900; 
$6.32  in  1905;  $8.49  in  1906;  $8.60  in  1907;  $8.89  in  1908;  and  $9.21 
in  1909.  In  1912  $8  a  ton  was  paid  on  a  250,000-ton  contract  in 
West  Virginia  for  bark  delivered  to  the  tannery^  During  the  war 
when  the  demand  was  great  $11  to  $14  per  cord  was  frequently  paid. 

Hemlock  extract  (25  per  cent  tannin)  is  quoted  at  2f-3  J  cents  per 
pound  in  the  period  1912  to  July,  1915.  in  the  latter  part  of  1915 
it  is  quoted  at  4-5  cents  per  pound.  During  1916-17-18  it  fluctuated 
from  4-5  to  5J-6  cents  per  pound,  with  the  exception  of  the  spring 
of  1918,  when  the  quotation  dropped  to  3i-4J  cents  per  pound.  The 
quotation  for  1919  was  5^-6  cents  per  pound,  and  for  January,  1920, 
7-7J  cents  per  pound. 

TARIFF   HISTORY. 

Hemlock  bark  has  been  on  the  free  list  since  1883. 

Hemlock  extract,  by  the  act  of  1913,  was  free.  By  the  act  of  1897 
and  1909  the  extract  was  made  dutiable  at  the  rate  of  one-half  of  1 
cent  per  pound.  By  the  act  of  1894  it  was  made  dutiable  at  10  per 
<5ent  ad  valorem.  The  act  of  1890  made  hemlock  extract  dutiable  at 
At  the  same  rate  as  the  acts  of  1897  and  1909. 


40 


TARIFF  INFORMATION  SURVEyS. 


COMPETITIVE   CONDITIONS   AND  TARIFF   CONSIDERATIONS. 


The  use  of  hemlock  bark  and  of  hemlock  extract  has  gradually 
decreased  in  the  United  States  on  account  of  the  gradual  exhaustion 
of  hemlock  timber  in  the  eastern  section,  with  decreased  bark  pro- 
duction and  the  introduction  of  the  cheaper  domestic  chestnut  extract 
and  imported  tanning  materials. 

Quebracho  extract,  mangrove,  wattle,  valonia,  and  other  imported 
tannages  are  competitive  with  hemlock.  Quebracho  wood  is  the  most 
important  tanning  material  of  the  world.  It  contains  more  tannin 
and  is  available  in  quantities  calculated  to  last  for  over  100  years. 
Mangrove  extract  is  available  in. tropical  coast  swamps  in  unlimited 
quantities  and  is  harvested  with  cheap  oriental  labor,  the  transpor- 
tation cost  to  the  United  States  is  one  of  the  chief  factors  in  its 
marketability.  Owing  to  the  decreased  output  of  hemlock  bark, 
substitution  of  the  latter  by  domestic  chestnut  extract,  together  with 
the  importation  of  foreign  tanning  materials,  have  been  necessary  to 
meet  tne  requirements  of  the  tanners.  A  high  tariff  on  foreign  tan- 
ning naterials  would  hasten  the  exhaustion  of  the  eastern  hemlock 
ana  develop  the  utilization  of  the  western  hemlock  bark.  A  low 
tariff  admitting  the  cheaper  foreign  tanning  materials  would  tend  to 
conserve  the  domestic  supply  of  eastern  hemlock. 

The  imported  bark  and  extract  from  Canada  have  not  offered 
serious  competition  with  the  domestic    product. 

Hemlock,  extract  of ,  for  tanninf; — Production  in  United  States—^ 'Offi'^ial  source.^ ^ 

[From  Census  of  Manufactures,  Table  101.] 


Year. 


1899 
1904 
1909 
19H 


Quantity. 


PouTids. 
26,011,714 
18, 833, 450 
12,588,078 
18,978.013 


Value. 


$563, 591 
408,619 
280, 4S7 
310,402 
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Eemlqck  hark — Imports  Jor  consumption — Reventte. 

TANNING  MATERIALS,  N.  E.  S. 


FIsoal  years. 

Rates  of  duty. 

Quantities. 

Values. 

Duties 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1908 

Free 

Cords. 

8,871 

20,311 

16,345 

10,536 

5,633 

5,501 

4,483 

3,672 

3,388 

1,118 

270 

$43,788 

128,559 

95,667 

65,976 

34,427 

31,964 

25,655 

19,967 

17,855 

7,027 

2,624 

$4.94 
6.23 
5.85 
6.26 
6.11 
5.81 
5.72 
5:44 
5.27 
6.29 
9.72 

Per  cent. 

1909 

do : 

1910 

do 

1911 

do 

1912 

1913 

do 



1914 

do. . .- 

1915 

do 

1916 

do 

1917 

do 

t.. 

1918 

do 

EXTRACTS  FOR  TANNING. 
[Acts  of  1909  and  1913.] » 


1910. 
1915, 


J  cent  per  pound. 
Free 


Pounds.  . 
32,101 
5,263,296 


$791 
173,998 


$160 


$0,025 
.033 


Per  cent. 
20.29 


1  Act  of  1913  specifies  "  Not  containing  alcohol." 
Hemlock,  ?5  per  cent  tannin — Prices  per  pound,  wholesale.  New  Yorlc. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
April... 
July.... 
October 


1912 


Cents. 
i2f-3J 
i2|-3i 
1  2|-3i 
i2|-3i 


1913 


1914 


Cents. 
i2f-3i 
i2J-3i 
1  2|-3* 
i2i-3i 


Cents. 
2j-3i 
2|-3i 
2|-3i 
2i-3i 


1915 


Cents. 
2J-3i 

2}-3i 
4  -5 


1916 

11917 

1918 

1919 

Cents. 

Cents. 

Cents. 

Cents. 

5i 

4-4J 

4i-5 

5i-6 

4i-5 

4-4i 

3Mi 

5J-6 

5-5J 

M-4i 

4-5 

5J-6 

5i-6 

4-4i 

5i-6 

5i-6 

1920 


Cents. 
7-7i 


1  Hemlock. 


Hemlock  bark  and  extract — Rates  oj  duty. 


Rates  of  duty, 
specific  and  ad 

Act  of— 

Par. 

Tariff  classification  or  description. 

valorem. 

1883 

20 

Extract  of  hemlock,  and  other  bark  used  for  tanning,  not  otherwise 

20  per  cent  ad  va* 

eniuuerated  or  provided  for  in  this  act. 

lorem. 

1883 

509 

Dyeing  or  tanning:  Articles  in  a  crude  state  used  in  dyeing  or  tanning 
not  specially  enumerated  or  provided  for  in  this  act. 

Free. 

1890 

26 

*    *    *    extracts  of  hemlock  bark 

i  cent  per  pound. 
Free. 

1890 

492 

Articles  in  a  crude  state  used  in  dj^eing  or  tanning  not  specially  pro- 

vided for  in  this  act. 

1894 

18 

*   *   *    and  extracts  of  hemlock  bark 

10  per  cent  ad  va- 
lorem. 

1894 

386 

Articles  in  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 
vided for  in  this  act. 

Free. 

1897 

22 
482 

*    *    *    extracts  of    *    *    *   hemlock  bark 

J  cent  per  pound. 
Free. 

1897 

Articles  in  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 

vided for  in  this  act. 

1909 

22 

*    *    *    extracts  of  hemlock  bark 

A  cent  per  pound. 
Free. 

1909 

499 

Articles  in  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 

vided for  in  this  section. 

1913 

624 

Tanning   material:  Extracts   of   *   *    *    hemlock   bark;    *    *   * 
and  other  barks   *    *    *    and  articles  in  a  crude  state  used  in  dye- 
ing or  tanning    *    *    *    all  the  foregoing  not  containing  alcohol 

Do. 

4 

and  not  specially  provided  for  in  this  section. 
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MANGROVE  BARK  AND  EXTRACT. 

General  Ixformation. 

Mangrove  hark. — ^TarifT  act,  1913,  paragraph  624:  ''Tanning  naa- 
terial  *  *  *  and  articles  in  a  crude  state  used  in  dyeing  or 
tanning;  all  the  foregoing  not  containing  alcohol  and  not  specially 
provided  for  in  this  section."     Free. 

Mangrove  extract. — ^Held  free  under  paragraph  624. 

DESCRIPTION. 

Mangrove  bark,  on  account  of  its  abundance,  wide  distribution, 
rapid  growth,  and  low  cost,  is  considered  one  of  the  world's  most 
important  tanning  materials.  The  term  ''mangrove'^  is  commonly 
applied  in  the  Tropics  to  all  glossy  leafed  trees  without  regard  to  the 
genus  or  natural  order  to  whicn  they  belong.  Mangrove  bark  is 
gathered  from  Rhizophora  mangle,  R.  mucronatay  Ceriops  candolleana, 
C.  rozburghiana  and  allied  species.  These  are  of  abundant  occurrence 
in  the  tidal  swamps  in  all  tropical  countries  where  mangrove  forms 
impenetrable  barriers,  being  most  abundant  on  the  lower  courses  of 
the  rivers.  It  penetrates  into  the  sea  as  far  as  low-water  mark  and 
up  the  rivers  for  miles  after  the  water  ceases  to  be  salty.  The  tree 
is  remarkable  in  appearance,  as  the  trunk  springs  from  a  number  of 
slender,  >^dde-spreading  roots,  which  rise  out  of  the  mud  6  or  7  feet 
from  the  ground,  forming  a  series  of  arches.  The  red  or  colored 
mangrove  supplies  most  of  the  bark. 

The  bark  is  a  dull  reddish  brown  in  color,  is  very  hard  and  heavy, 
somewhat  fibrous,  and  covered  on  the  outer  surface  with  a  corklike 
cuticle.  The  tannin  content  varies  widely;  some  grades  of  bark 
contain  as  low  as  5  per  cent  tannin  and  others  above  45  per  cent. 
The  commercial  grades  average  22  to  35  per  cent  tannin.  East  Coast 
of  Africa  mangrove  contains  30  to  44  per  cent  tannin ;  that  from  East 
India  and  Borneo  runs  about  40  per  cent  tannin.  Recently  bark  has 
been  received  from  the  Celebes  with  a  tannin  content  of  48  per  cent. 
Bark  from  the  Gulf  of  Mexico  runs  about  30  per  cent  tannin. 

USES. 

Mangrove  extracts  have  extensive  use  as  a  tanning  material.  It 
is  usually  combined  with  other  tanning  agents  as  hemlock,  oak, 
chestnut,  mimosa,  etc.,  and  is  chiefly  consumed  for  the  tanning  of 
sole  and  heavy  leathers. 

It  has  only  a  limited  application  in  dyeing  for  browns  on  cotton 
on  account  of  its  low  tinctorial  value.  It  can  be  used  as  a  substitute 
for  true  cutch  when  the  price  permits  the  use  of  about  3  pounds  of 
mangrove  extract  in  place  of  1  pound  of  true  cutch. 

Mangrove  extracts  are  marketed  as  liquid  and  solid  products. 
The  liquid  extracts  are  made  in  the  United  States,  while  the  solid 
extracts  are  imported.  The  solid  extract  is  sold  under  various  trade 
names,  including  '^ solid  mangrove  extract,"  ''mangrove  55  per  cent 
cutch/'  "mangrove  cutch,"  the  latter  was  formerly  imported  as 
B.  S.  L.  cutch  and  Santubong  cutch.  The  tannin  content  of  the 
solid  extract  is  from  50  to  55  per  cent.     It  is  a  brittle,  reddish-brown 
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solid  of  vitreous  fracture  and  is  imported  in  large  blocks.  Tlie  solid 
extract  varies  considerably  in  color  and  sdiubmty  according  to  the 
method  of  preparation  and  the  source  of  the  bark.  The  liquid 
extract  is  of  &  aark  red  color  And  is  sold  on  a  25-35  per  cent  tannin 
basis.  The  trade  recognizes  two  varieties  of  liquid  extract;  (1)  made 
from  bark;  (2)  liquid  extract  Xnade  by  dissolving  the  imported  solid 
extract. 

The  mangrove  tannin  (RMzophora  mangle,  R,  mucronata,  Ceriops 
candoUeana,  C.  roxburghiania)  is  described  as  a  red  amorphous  powder 
belonging  to  the  catechol  class  and  resembling  catechutannic  acid  in 
its  properties.  The  exact  chejnical  nature  has  not  been  settled 
and  varies  in  the  different  species.  The  white  mangrove  (Sagun- 
cularis  racemosa)  contains  a  pyrogallol  taimin. 

OCCURRENCE   AND   DISTRIBUTION. 

The  East  Indies  and  Philippines  contain  almost  inexhaustible  sup- 
plies. Bark  gathering  and  extract  preparation  is  highly  developed 
in  Borneo  and  Java.  Portuguese  East  Africa  has  large  mangrove 
swamps  and  has  been  a  large  bark  producer  since  the  bark  was  first 
introduced  into  Europe,  extract  is  also  produced  in  this  colony. 
Mangrove  is  abundant  on  the  low  coasts  of  Central  and ,  South 
America.  Brazil,  Venezuela,  and  Porto  Rico  are  developing  the 
mangrove  bark  and  extract  industry. 

Domestic, — The  domestic  mangrove  swamps  are  restricted  to 
Florida  and  the  Gulf  coast.  The  '' Manual  of  the  Trees  of  North 
America,"  by  C.  S.  Sargent,  states  that  these  swamps  occur  along 
^'shores  of  Florida  from  Mosquito  Inlet  on  the  east  coast  and  Cedar 
Keys  on  the  west  coast  to  the  southern  islands;  most  abuiidant 
south  of  latitude  29°,  following  the  coast  with  wide  thickets  and 
ascending  the  rivers  for  many  miles,  on  Cape  Sable  and  the  shores  of 
Bay  Biscayne  sometimes  growing  at  a  little  distance  from  the  coast 
on  ground  not  submerged  by  the  tide  and  here  attaining  its  largest 
size  with  tall,  straight  trunks  producing  aerial  roots  *  *  *  .'' 
Data  are  not  available  on  the  area  of  the  Florida  mangrove  swamps. 

The  Philippine  swamps  contain  all  species  of  mangrove,  the  total 
well  developed  virgin  swamps  are  estimated  by  the  Bureau  of  Forestry 
to  cover  520,000  acres;  this  includes  62,000  acres  in  Sebuageuy  Bay; 
25,000  acres  in  Mendoro,  and  a  fairly  compact  area  in  Polawan. 
The  mangrove  swamps  on  the  other  Islands  are  too  scattered  to  be  of 
probable  value  for  manufacture  of  mangrove  extract. 

The  RJiizopJiora  mucroTUita,  Bniguiera  gymmorrhiza,  and  the  B.  erio 
furnish  the  Philippine  supply  of  mangrove.  The  R,  mucronata 
reaches  a  maximum  diameter  of  20  inches  but  averages  a  diameter 
of  10  to  12  inches  and  a  height  of  16  to  27  yards.  Three  average 
sized  trees  yielded  308  pounds  per  tree  of  bark.  The  bark  has  a  thin 
hard  outer  scale  readily  removed  from  the  inner  bark;  the  latter  is  of 
an  orange  color,  nonfibrous,  somewhat  puli)y,  and  contains  50-60 
per  cent  water.  The  wood  has  a  specific  gravity  of  1 . 1 ,  is  a  good  fuel, 
and  is  an  excellent  construction  wood  in  wet  places ;  it  contains  4-6 
per  cent  tannin.  The  average  tannin  content  of  the  dried  bark  was 
27.6  per  cent. 

The  R.  conjugata  is  similar  to  the  preceding;  it  is  less  common  and 
constitutes  about  one-tenth  of  the  bark  timber.     The  bark  is  sli<^htly 
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lighter  in  color  and  the  average  of  a  series  of  analyses  gave  22.8  per 
<;ent  tannin. 

The  Bruguiera  gymmorrhiza,  locally  known  as  pototan  or  petutan, 
constitutes  about  one-fourth  of  the  bark-producinff  trees.  The 
average  diameter  is  16-18  inches;  the  average  tree  yields  420  pounds 
of  barK.    The  bark  contains  32.4  per  cent  tannin. 

The  Bruguiera  parv^iffora,  locally  known  as  langaray  or  hagalay,  is  a 
itall  slender  tree,  abundant  in  the  Philippine  swamps.  The  average 
yield  per  tree  is  220  pounds  of  bark,  possessing  a  dark  red  color,  and 
containing  9.1  per  cent  tannin. 

The  Sonneratea  pcigatput  reaches  3  feet  and  over  in  diameter  and 
the  bark  contains  11.8  por  cent  tannin.  The  Ceriops  Candolleana,  or 
Teu^ah,  of  extensive  occurrence  in  Borneo,  is  comparatively  scarce 
in  the  Philippines. 

Dry  bark  cost  $14.50  per  ton  in  the  Philippines  just  previous  to  the 
war.  The  utilization  of  wood  in  connection  with  the  bark  harvesting 
is  an  important  economic  problem  in  order  to  avoid  the  total  waste 
of  the  wood.  It  has  been  suggested  to  use  the  peeled  logs  as  firewood, 
icharcoal,  and  lumber,  none  of  which  appear  to  offer  a  fair  margin  of 
profit. 

The  Ceriops  tagal  is  scarce  in  Sebuguey  Bay.  The  bark  finds  use  in 
dyeing.  The  wood  furnishes  the  bulk  of  charcoal  for  the  islands. 
Trtie  bark  is  not  important  in  the  Philippines.  It  contains  31.3  per 
^ent  tannin. 

The  Xylocarpus  granature  is  not  abundant.  The  tree  reaches  a 
diameter  of  20  inches  and  yields  a  thin  bark,  dark  outside  and  bright 
Ted  inside.  The  average  yield  per  tree  is  44-55  pounds  of  bark.  'The 
wood  contains  6-8  per  cent  tannin  and  has  a  grain  of  beautiful  design 
And  color.  The  Xylocarpus  ohoratun  has  a  diameter  of  12-16  inches 
.and  is  quite  abundant  in  the  more  elevated  parts  of  the  swamp.  The 
tannin  content  is  23.2  per  cent. 

The  mangrove  swamps  at  Sebuguey  will  yield  8.1  long  tons  of  fresh 
bark  per  acre,  containing  28-30  per  cent  tannin  on  the  dry  basis.  The 
bark  of  larger  trees  gives  the  best  yield  of  tannin. 

Porto  Rico  has  lairly  extensive  mangrove  swamps.  Bark  har- 
vesting is  under  development  in  that  country. 

Foreign, — The  East  Indies  has  a  large  area  of  mangrove.  The 
Ceriops  candoUeaVia,  known  to  the  natives  as  Bakan  or  Tengah  bark, 
contains  27  per  cent  tannin  and  yields  an  extract  which  for  tanning 
purposes  has  been  competitive  with  cutch  (Acacia  Catchu).  There 
are  five  factories  in  Borneo  and  one  in  Java  making  solid  mangrove 
extract.     Mangrove  bark  is  collected  in  Queensland. 

India,  according  to  an  estimate  of  the  forest  department,  has 
2,000  square  miles  of  mangrove  forests.  The  R,  mucronata  and  R. 
conjugata  are  the  most  common  species.  According  to  a  test,  each 
acre  yielded  3  tons  of  bark.  A  factory  using  20,000  tons  per  year 
would  require  400  square  miles  for  a  40-vear  rotation.  In  a  report 
made  in  1913  it  was  questionable  whether  the  industry  would  be 
profitable.  Samples  examined  varied  from  21  to  48  per  cent  tannin 
content. 

The  coast  of  Portuguese  East  Africa  has  enormous  quantities  of 
Ted  and  white  mangrove  in  the  tidal  swamps.  Estimates  are  not 
available  on  the  areas  of  mangrove  forest.  The  red  variety  is  har- 
-vested  for  tanning.     The  Mozambique  Co.  has  rights  for  harvesting 
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-several  hundred  miles  of  coast.  Previous  to  the  war  bark  was  not 
shipped  direct  to  the  United  States.  This  was  explained  by  the  fact 
that  Mr.  Eugene  Becker  was  financed  by  a  Hamburg  concern,  and 
liis  concern  controlled  the  bark  trade.  A  royalty  of  $1  a  ton  for  the 
T^ark  cut  was  paid  to  the  Mozambique  Co.  Germany,  before  the  war, 
furnished  most  of  the  United  States  imports  of  mangrove  bark  by 
transshipment  from  East  Africa. 

In  South  America  mangrove  bark  is   derived   chiefly  from  the 

Hhizophora  mangle.     Some  bark  is  obtained  from  other  varieties  of 

^he  Rhizophora  and  also  from  the  CeriopSy  Avicennia  nitida  (black 

Tnangrove),   Avicennia  tomentosa   (white  mangrove),   La^un^ulariay 

ConocarpuSj  and  Carsipourea. 

FOREIGN   PRODUCTION. 

Raw  materials, — ^Mangrove  trees  are  of  abundant  occurrence  in  the 
tidal  swamps  of  the  Tropics.  The  bulk  of  the  worid's  mangrove  bark 
supply  originates  from  Portiiguese  East  Africa  and  the  East  Indies. 
Bal-k  is  harvested  in  Colombia,  Brazil,  Guiana,  Venezuela,  and  Trini- 
dad. The  Bureau  of  Forestry  has  estimated  that  the  well-developed 
virgin  swamps  of  the  Philippines  cover  over  one-half  a  million  acres. 
Estunates  are  not  available  for  other  areas.  At  the  present  rate  of 
consumption  there  is  probably  sufficient  bark  to  last  as  a  tanning 
material  for  several  hundred  years,  not  allowing  for  reforestation. 

Method  of  production, — Bark  stripping  is  earned  out  after  the  trees 
are  felled,  somewhat  similar  to  the  method  used  in  hemlock  bark 
peeling.  In  Queensland,  and  to  a  limited  extent  in  other  places,  the 
i^ark  is  stripped  from  standing  trees  to  a  convenient  height  and  the 
trees  left  to  die  with  no  further  utilization.  Extract  made  from 
fresh  bark  is  lighter  in  color  than  that  prepared  from  stored  bark 
which  has  been  allowed  to  '  ^  sweat. '^  The  factories  should  be  near 
the  bark  supply  in  order  to  secure  fresh  bark.  Bark  for  long  ship- 
ment must  be  carefully  dried  by  exposure  in  separate  layers. 

Extract  preparation  was  formerly  carried  out  in  the  East  Indies  as 
follows:  The  bark,  after  drying,  was  tied  in  bundles  arid  extracted 
by  boiling  water  in  open  kettles  and  evaporation  accomplished  by 
direct  heat  in  open  pans.  This  operation  was  carried  to  a  point  at 
which  the  extract  solidifies  on  cooling  and  yielded  a  very  dark-red 
product.  This  process  resulted  in  the  formation  of  insoluole  matter 
in  the  extract. 

The  modern  equipment  used  is  similar  to  that  of  the  sumac-extract 
industry.  It  consists  of  copper  extractors  for  treating  the  bark  with 
hot  water  and  vacuum  evaporators  for  the  evaporation  of  the  liquid 
to  a  solid  extract.  The  use  of  modem  apparatus,  together  with  the 
blending  of  barks,  has  resulted  in  an  extract  of  a  lighter  color  and 
better  quality  for  tanning. 

Organization, — ^The  world's  production  of  either  mangrove  bark  or 
mangrove  extract  is  not  under  the  control  of  a  trust  nor  dominated 
by  a  single  country. 

According  to  recent  information,  there  are  five  factories  in  Borneo, 
with  an  average  yearly  output  of  2,500  tons  each  of  solid  extract, 
and  one  factory  in  Java,  with  an  average  yearly  output  of  1,500  tons. 

The  only  availablejproduction  data  for  Portuguese  East  Africa  is 
for  the  year  1910.     When  bark  to  the  value  of  $90,434  was  exported 
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at  that  date,  no  extract  industry  existed  in  Africa.  Since  that  time 
extract  plants  have  been  erected,  although  information  is  not  at  hand 
concerning  their  output  of  mangrove  extract.  A  plant  on  the  River 
Savanne,. Portuguese  East  Africa,  has  a  capacity  of  10  tons  per  day 
of  extract. 

The  East  Indies,  Borneo,  and  Java  are  at  present  the  chief  foreign 
sources  for  mangrove  extract.  Previous  to  the  war  Germany  was  a 
large  extract  producer  from  bark  imported  from  East  Africa.  The 
East  Indies  extract  maker  has  cheaper  oriental  labor  and  smaller 
transportation  cost  on  bark  from  the  wood  to  the  factory.  The 
imported  solid  extract  must  be  first  dissolved  before  use,  whereas  the 
domestic-made  extract  is  liquid  and  ready  for  direct  use  by  the 
tanner.  Production  of  mangrove  extract  in  South  and  Central 
America  is  being  developed.  In  Colombia  the  plant  at  Cartagena 
and  Sinu  had  in  1918  an  annual  capacity  of  3,000  metric  tons  of  solid 
extract. 

HISTORY   or   THE   INDUSTRY. 

Mangrove  is  recorded  as  a  tanning  material  in  the  early  part  of  the 
sixteenth  century  in  San  Domingo.  In  Europe  mangrove  was  used 
as  far  back  as  1804.  It  is  one  of  the  cheapest  tanning  materials^ 
and  while  the  color  was  at  first  not  regarded  with  favor,  the  low  cost 
led  to  its  extended  use.  The  bark  harvesting  and  extract  manufac- 
ture were  developed  in  the  East  Indies.  Germany  developed  the 
bark  harvesting  m  Portuguese  East  Africa  previous  to  1910.  The 
use  of  mangrove  in  the  United  States  is  of  recent  date.  Small 
amounts  were  imported  for  tanning  prior  to  July,  1897.  The  first 
mangrove  extract  imported  into  the  United  States  was  manufac- 
tured in  Germany.  The  term  ^'cutch^'  applied  to  mangrove  extract 
originated  about  1903,  when  solid  mangrove  extract  was  first 
imported.  This  product  was  not  specifically  mentioned  in  the 
tariff,  but  by  the  adoption  of  the  term  '^cutch^'  it  was  entered  free 
as  a  product  used  for  dyeing,  although  the  manerove  extract  was 
imported  for  taiininp:  and  is  ctiiefly  used  in  that  inaustr}^. 

In  tne  United  States  one  plant  near  Miami  is  engaged  in  collectings 
drx  ing,  and  grinding  bark  from  the  Florida  swamps.  During  1906- 
1908  extract  was  made  from  Florida  bark  by  a  plant  at  Miami.  The 
production  of  extract  in  Florida  from  domestic  bark  was  discon- 
tinued largely  on  account  of  high  transportation  costs. 

DOMESTIC   PRODUCTION. 

Bark, — The  United  States  is  a  small  producer  of  bark — about  100 
tons  per  month.  In  1920  one  plant  was  making  extract  from  im- 
ported bark.  A  considerable  part  of  the  imported  bark  is  leached 
direct  by  the  tanneries. 

One  plant  located  on  the  Shark  River  on  the  west  coast  of  Florida 
between  Miami  and  Key  West  is  engaged  in  collecting,  drying,  and 
grinding  mangrove  bar£.  This  proouct  is  shipped  to  Key  West  by 
small  sailing  vessels,  and  reshipped  by  steamer  to  New  York.     The 

Sroduction  of  this  plant  is  approximately  100  tons  per  month.  The 
omestic  bark  is  sold  under  a  guarantee  of  32  per  cent  tannin  content. 
There  is  a  fairly  large  amount  of  mangrove  bark  available  in  the 
Flprida  ^wamps.     The  labor  cost  of  harvesting  is  much  higher  than 
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the  cost  in  the  East  Indies  and  Africa.  Bark  harvesting  operations 
are  of  comparative!;   small  scale  in  Florida. 

A  plant  situated  at  Miami,  Fla.,  began  manufacture  in  1906  of  both 
mangrove  and  palmetto  liquid  extract  from  raw  materials  available 
near  bv.  In  1908  operations  were  discontinued,  the  project  being 
unprofitable.  According  to  their  report,  this  was  due  to  the  high 
cost  of  transportation  of  raw  material  and  finished  product  and  the 
low  cost  of  the  imported  mangrove. 

The  wood  has  been  exploited  in  southern  Florida.  The  lumber 
^was  sold  for  flooring  and  interior  finish.  The  transportation  costs 
of  logs  and  bark  were  too  high  to  permit  development  of  this  industry. 

Extract. — The  American  Extract  Co.,  of  Port  Allegheny,  Pa., 
operates  the  only  domestic  plant  for  extract  manufacture.     This 

giant  uses  imported  bark  from  the  east  coast  of  Africa,  Central  and 
outh  America,  with  small  amounts  of  Florida  bark. 
Domestic  production  and  consumption. — ^The  United  States  does  not 
manufacture   sufficient   mangrove   extract    to   meet    the    domestic 
demands. 

Domestic  production  of  mangrove  extract  is  not  separately  given 
in  the  census. 

IMPORTS. 

In  the  prewar  period  1909-1913  the  maximum  import  of  man- 
grove bark  was  23,744  tons,  valued  at  $560,531,  in  1911,  and  the  mini- 
mum import  12,263  tons,  valued  at  $250,409,  in  1909.  In  the  period 
1914-1918  the  maximum  import  was  21,107  tons,  valued  at  $581,190, 
in  1916,  and  the  minimum  3,529  tons,  valued  at  $72,956,  in  1918. 
Scarcity  of  shippiag  and  high  freight  rates  are  largely  responsible 
for  the  smaller  importations  in  the  1914-1918  period.  The  bulk  of 
mangrove  bark  imported  in  the  prewar  period  came  from  Germany 
by  transshipment  from  Portuguese  East  Africa,  with  smaller  quanti- 
ties from  Dutch  West  Indies,  Portuguese  Africa,  and  Venezuela. 
In  1910,  86  per  cent  of  the  bark  came  from  Germany,  8  per  cent  from 
Dutch  West  Indies,  and  0.5  per  cent  from  Venezuela.  In  1912,  70 
per  cent  came  from  Germany,  4.5  per  cent  from  Portuguese  Africa, 
and  2  per  cent  from  Venezuela,  and  a  small  amoimt  from  Dutch 
West  Indies.  Of  the  1914  imports  of  bark,  72  per  cent  came  from 
Germany,  7  per  cent  from  the  Straits  Settlements,  6.9  per  cent  from 
China,  5.7  per  cent  from  Venezuela,  2.1  per  cent  from  British 
South  Africa,  2  per  cent  from  England,  2  per  cent  from  Colombia, 
1.1  per  cent  from  German  Africa,  7  per  cent  from  Spain,  0.3  per 
cent  from  Madagascar,  and  0.2  per  cent  from  France.  After  1915 
Germany  ceased  to  be  a  source  of  supply,  shipments  then  coming 
direct  from  Portuguese  Africa,  with  small  importations  from  Vene- 
zuela and  Brazil.  Nearly  all  of  the  imported  mangrove  extract 
came  from  Borneo  and  Java.  Imports  for  mangrove  extract  are 
not  separately  listed  in  Commerce  and  Navigation.  In  1914, 
1,981,266  pounds  of  mangrove  extract,  valued  at  $59,899,  were  im- 
ported; 96.2  per  cent  of  this  amount  came  from  the  Straits  Settle- 
ments, 3  per  cent  from  British  North  Borneo,  0.6  per  cent  from  Eng- 
land, and  0.2  per  cent  from  British  India. 

35284— 21— A-8 4 
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PRICES. 

Mangrove  bark  quotations  are  not  listed.  The  dutiable  value  on 
bark  in  the  period  1909-1918  varied  from  a  minimum  of  $20.42  per 
ton  in  1909  to  a  maximum  of  $28.20  per  ton  in  1917. 

Liquid  mangrove  extract  in  the  earlj  part  of  1918  was  quoted  at 
6-8  cents  per  pound;  this  price  remamed  throughout  1919  and  for 
January,  1920. 

^Mangrove,  55  per  cent  cutch/'  was  quoted  at  10-15  cents  per 
pound  for  the  first  Quarter  of  1919,  decreasing  to  9-15  cents  the 
remainder  of  1918  ana  for  the  first  half  of  1920. 

TARIFF   HISTORY. 

Neither  mangrove  bark  nor  the  extract  has  been  specially  provided 
for. 

COMPETrnVB  CONDITIONS. 

Bark  harvesting  can  be  conducted  in  the  East  Indies,  Africa,  and 
South  America  with  cheaper  labor  than  is  available  in  Florida.  The 
domestic  manufacturer  of  extract  from  imported  bark  has  the  extra 
burden  of  freight  on  the  imported  bark,  which  is  larger  per  unit  of 
tannin  than  on  the  higher  concentrated  solid  extract.  Liquid  ex- 
tract made  from  bark  is  considered  preferable  by  many  tanners  to 
the  liquid  extract  made  from  imported  solid  extract. 

TARIFF   CONSIDERATIONS. 

Mangrove  bark  and  extracts  are  chiefly  used  as  a  tanning  material. 
Mangrove  extract  derived  from  mangrove  is  of  sufficient  importance 
so  that  it  might  well  be  specifically  mentioned  with  the  tanning 
materials.  Imported  mangrove  extract  is  competitive  with  the 
domestic  extract  made  from  imported  bark  and  also  with  the  domestic 
tanijing  materials — chestnut,  hemlock,  oak,  etc.  There  is  a  decreas- 
ing supply  of  the  latter  two  tanning  agents,  so  the  tariff  problem  of 
mangrove  competition  is  largely  restricted  to  chestnut  extract. 

Mangrove  bark — Imports  by  countries,  hj  fiscal  years. 


Imported  from— 

1909 

1910 

1911 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Dutch  West  Indies 

1,922 

6,709 

1,800 

932 

900 

$27,044 

153,712 

39,344 

10,600 

19,709 

1,290 
13,940 

$16,558 
377, 631 

Germany 

Portuguese  Africa 

Venezuela 

818 
41 

7,946 
718 

All  other 

Total 

12,263 

250,409 

16,089 

402,853 

1 

Imported  from— 

19 

12 

1913 

1914 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Dutch  West  Indies 

110 

15,277 

1,009 

594 
4,789 

11,419 

353,947 

24,357 

6,865 

97,332 

Qermanv 

10,554 

3,474 

594 

565 

$233,306 

84,317 

8,209 

10,304 

4,366 

2,862 

87 

374 

$105, 193 
74,848 

PortuKuese  Africa 

Venezuela 

1,184 

All  other 

15,666 

Total 

21,779 

483,920 

15, 187 

336,136 

7,689 

196,891 

TARIFF  INFORMATION  SURVEYS. 
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Mangrove  barh — Imports  by  countries ,  by  fiscal  years — Continued. 


Imported  from— 

1915 

1916 

1917 

1918 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Dutch  West  Indies 

755 

$10,371 

283 

$6,256 

Germany 

56' 

5,796 
417. 

$1,707 

162,006 

7,190 

Portuguese  Africa 

12,880 
3 

397,621 
48 

7,341 

197,546 

1,635 

5 

270 

1,619 

$13,111 

Venezuela 

93 

Brazil 

5 
2,936 

130 
95,965 

14,580 

All  other 

1,833 

48,049 

7,548 

174,882 

45, 172 

Total 

8,096 

218,952 

21,186 

582,922 

10,565 

299,897 

3,529 

72, 958 

Mangrove  bark — Imports  Jar  cmisumption — Revenue. 


Fiscal  year. 


1909.. 
1910. . 
1911.. 
1912.. 
1913.. 
1914.. 
1915. . 
1916. . 
1917. . 
1918.. 
1919. . 
1920  1. 


Kate  of  duty. 


Free... 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Tons, 

12,263 

17,088 

23,774 

21,561 

17,578 

7,743 

8,326 

21, 107 

10,565 

3,529 

2,817 

1,564 


Value. 


$250, 
402, 
560, 
480, 
374, 
191, 
222, 
581, 
297, 
72, 
125, 
81, 


409 

853 
531 
878 
506 
472 
060 
190 
897 
956 
603 
636 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


I  Actual  and 
'  c(miputed 
ad  valorem 
rate. 


$20.42 
23.58 
23.58 
22.30 
21.31 
24.73 
26.67 
27.54 
28.20 
20.67 
44.40 
52.20 


Per  cent. 


1  Jan.  1  to  July  1,  6  months. 
Mangrove,  liquid,  25  per  cent,  prices  per  pound,  wholesale.  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January . 

April 

July 

October. 


1918 


6-8 
8-10 
8-10 


1919 


8-10 
8-10 
8-10 
8-10 


1920 


8  10 
8-10 
8-10 
8-10 


Mangrove,  65  per  cent  cutch,  prices  per  pound,  wholesale,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January . 
April... 

July 

October. 


1918 


10-12 
10-15 
10-15 


1919 


1920 


10-15 
9-15 
9-15 
9-15 


9-15 

9-15 

10-12 

10-12 
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Manbote  harh— Rates  oj  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty. 

specific  and  ad 

valorem. 

1913 

1909 
1.S97 
1894 

624 

499 
482 

386 

Tanning  material  *  *  *  and  articles  in  a  crude  state  used  in  dj'e- 
ing  or  tanning;  all  the  foregoing  not  containing  alcohol  and  not 
specially  prodded  for  in  this  section. 

Articles  in  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 
vided for  in  t  h  is  sect  Ion .                                            i 

Articles  in  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 
vided for  in  this  act, 

.....do 

Free. 

Do. 

Do. 
Do. 

Mangrove  extract  not  specificallv  mentioned. 

Held  free  under  the  act  of  1913  (Abstract  38085,  of  1915). 

For  the  decisions,  see  the  Survey  on  Cutch,  infra. 

MYROBALANS  AND  MYROBALAN  EXTRACT. 

General  Information. 

Paragraph  553,  act  of  1913.  '^Myrobolans  fruit,"  free. 
United   States   Board   of  Appraisers,   January    11,    1915,    under 
paragraph  624,  act  of  1913,  myrobalans  extract,  free. 


DESCRIPTION. 

Myrobalans  are  the  dried  fruit  of  different  species  of  Terminalia 
growing  in  India  and  China.  Imported  species  are  Terminalia 
UTiehula  and  Terminalia  Belerica.  The  fruit  of  the  PTiyllanthus 
Emhlica  is  also  used.  It  is  variously  spelled,  myrabalons,  myrobolans, 
myrabolams,  etc.  The  myrobalan  plum  (prunus  cerasijera)  is  an 
entirely  different  product. 

The  principal  myrobalans  is  the  Chebulic  or  black  Myrobalan, 
fruit  of  the  Terminalia  Chehvla,  a  .deciduous  tree  found  throughout 
India  and  Burma.  The  Flora  of  British  India  enumerates  six 
varieties.  The  five  chief  varieties  of  Chebulic  myrobalans  of  com- 
merce are  named  after  the  districts  in  India  whence  they  are  obtained : 
1,  Bhimlies;  2,  Rajpores;  3,  Jubbelpores;  4,  Vingorlas;  5,  Madras 
coast.  The  Beleric  myrobalan,  the  fruit  of  the  Terminalia  Belerica, 
is  of  less  value  than  the  Chebulic.  The  tanning  properties  of  the 
different  varieties  differ  slightly.  They  are  graded  and  sold  on  the 
basis  of  color,  ^he  trade  designates  the  different  varieties  as: 
B's,  R^s,  J^s,  V^s;  the  first  ^ade  lightest  in  color  as  B,,  Ri,  J^,  Vi; 
and  the  second  grade  as  Bj,  R2,  J2,  Vo.  The  second  quality  or  grade 
is  darker  in  color  than  the  first  grade.  Most  of  the  nrst  grade  (I's) 
go  to  England  and  are  less  available  in  the  United  States.  In  case 
of  dispute  on  the  quality,  the  question  is  referred  to  the  London 
Board  of  Arbitration  for  settlement. 

The  Terminalia  Chebula  is  an  important  Indian  forest  tree.  Most 
of  the  forests  are  under  government  control.  The  tree  reproduces 
itself  well  by  seedlings  and  sprouts.  It  is  long  lived  and  yields  fruit 
in  commercial  quantities  after  its  fifteenth  year.  The  timber,  al- 
though of  value,  is  of  secondary  consideration  in  comparison  to  the 
fruit.  The  fruit  is  auctioned  while  on  the  tree  and  gathered  by 
natives  from  October  to  March.  It  is  dried  on  the  ground  or  on 
stones  in  direct  sun.     The  ultimate  commercial  value  depends  on  the 
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drying  process.  If  wet  by  rain  during  this  operation,  the  fruit  is 
spoiled.  The  dried  fruits  resemble  a  slightly  shriveled  plum.  They 
are  hard,  about  1  inch  in  length,  and  possess  a  bitter  astringent 
taste.  The  peel  surrounding  the  kernel  contains  most  of  the  tannin. 
Considerable  economy  of  freight  would  result  in  cracking  the  nuts 
in  India  and  exporting  only  the  tannin  containing  shells.  Due, 
however,  to  the  comparative  ease  with  which  the  crushed  product 
may  be  adulterated  and  the  difficulty  of  adulterating  the  whole 
nut,  the  trade  has  a  strong  preference  for  the  whole  nuts.  As  im- 
ported, the  dried  myrobalans  contain  3  to  7  per  cent  water  and  yield 
about  10  per  cent  ash  on  ignition.  Myrobalans  is  a  pyrogallol 
tanning  material.  The  tannin  is  largely  ellagi tannic  acid ;  the  content 
is  30  to  40  per  cent.  In  addition,  there  are  present  small  quantities 
of  brownish  coloring  matters. 

USES. 

Mjrrobalans  is  an  important  tanning  agent.  It  has  limited  applica- 
tion in  the  dyeing  of  blacks  and  as  mordant  in  fixing  basic  colors. 
In  Bombay  it  is  used  for  dyeing  a  buff  shade  on  cotton.  Myrobalans 
also  have  application  in  the  manufacture  of  inks.  In  tanning, 
myrobalans  is  used  in  conjunction  with  other  tanning  agents.  If 
used  alone  the  leather  is  porous,  soft,  mellow,  and  of  good  color  and 
fair  weight.  As  a  substitute  for  the  more  expensive  sumac  it  is  used 
on  the  light  leathers.  It  has  large  use  in  the  tanning  of  sole  leather. 
In  admixture  with  darker  tanning  agents  as  hemlock,  it  is  of  great 
value  on  account  of  its  tannin  strength,  brightness  of  color,  and  the 
light  colored  bloom  it  rapidly  deposite  in  or  on  the  leather. 

Of  great  importance  is  the  aciditv  developed  by  myrobalans  which 
in  the  tanning  process  neutralizes  the  lime  left  in  the  leather  after  the 
liming  process,  and  also  ''plumps"  the  leather  thereby  assisting  in  the 
ready  uniform  penetration  of  the  tannin.  These  essential  organic 
acids  result  from  the  fermentation  of  nontannin  matters  in  the 
myrabolans. 

Manufacture  of  extract. — ^The  hard  fruit  first  receives  a  coarse 
crushing  to  break  the  outer  shell.  Care  is  taken  to  avoid  crushing  the 
kernel  as  the  extract  from  the  broken  nut  lowers  the  quality  of  the 
final  product.  The  extraction  is  carried  out  with  boiling  water  in 
copper  autoclaves  arranged  according  to  the  counter  current  system. 
The  water  used  should  be  soft  and  free  from  iron.  The  liquid,  after 
filtration,  is  evaporated  in  triple  effect  evaporators  to  a  liquid  of  43° 
Tw.  and  51°  Tw.  with  a  tannin  content  of  25  per  cent  and  30  per  cent, 
respectively.  Solid  extract  is  made  in  smaller  quantity.  The  solid 
extract  contains  about  50  per  cent  tannin  and  is  inclined  to  become 
moist  and  sticky  in  hot,  damp  weather. 

The  equipment  used  in  the  manufacture  of  myrobalan  extract  is 
similar  to  that  used  in  the  preparation  of  sumac  extract. 

One  domestic  extract  manufacturer  produced  m3a'obalan  extract 
during  the  war.  Previous  to  the  war,  other  plants  made  myrobalan 
extract.  The  investment  in  equipment  is  several  thousand  dollars 
per  barrel  per  day  output.  The  plants  are  ^  /  /ated  on  or  near  the 
Atlantic  seaboard.  / 
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DOMBBTIO  PBODUOnON  AND  DfPOBTS. 

The  domestic  production  of  myrobalan  extract  is  not  separately 
listed  in  the  Census  of  Manufactures.  In  the  period  1908-1914,  the 
imports  of  fruit  varied  from  19;735,724  poimds  valued  at  S195;264  in 
1913,  to  55,445,896  pounds  valued  at  $484,570  in  1910.  The  average 
annual  import  for  this  period  was  29,926,744  pounds,  valued  at 
$281,121.  Assuming  the  average  yield  to  be  75  per  cent  of  the 
weight  of  fruit  in  terms  of  51^  Tw.  extract,  22,445,058  pounds  repre- 
sents the  average  annual  output  of  extract  in  the  United  States 
during  the  above  period. 

In  ihe  period  1915-101.^  the  imports  of  fruit  showed  considerable 
fluctuation.  In  1916,  25,612,765  pounds  were  imported  with  a  value 
of  $375,401.  In  1918  the  imports  der^reased  to  4,408,522  pounds, 
the  minimum  in  the  period  1908-1919.  The  imports  of  extract  are 
not  separately  listed  in  Commerce  and  Navigation.  In  1914  Pick- 
rell  ^  gives  the  import  of  solid  extract  as  88,881  pounds,  valued  at 
$3,030,  and  the  import  of  liquid  extract  as  95,845  pounds,  valued 
at  $2,237.  In  both  cases  the  source  of  the  imports  was  England. 
The  imports  consist  largely  of  the  fruit,  with  small  amounts  of 
extract;  the  extract  imported  is  only  given  for  1914. 

Previous  to  1910  a  considerable  part  of  our  imports  of  myrobalans 
came  from  P^ngland,  although  these  originally  came  from  India. 
In  1910  the  United  States  iniported  33,418,896  pounds  from  India, 
and  14,614,544  pounds  from  England.     In  1915,  1917,  1918,  no  im- 

f)orts  came  fom  England  and  in  1916,  60,592  pounds  were  shipped 
rem  this  source. 

PRICES. 

Myrobalans  fruit  was  quoted  at  $24-$28  per  ton  in  January,  1912. 
After  a  small  increase  the  price  abruptly  rose  to  $40-$50  a  ton  in  the 
lat  »r  part  of  1914.  In  1915  the  price  receded  to  $30-$35per  ton, 
inc leasing  during  1916-17  to  the  maximum  of  $65  per  ton  m  Janu- 
ary, 1918.  In  January,  1920,  myrobalans  was  quoted  at  $55-$60 
ton  ton. 

TARIFF   HISTORY. 

Myrobalans  fruit  is  on  the  free  list.  The  extract  although  not 
specifically  mentioned  is  duty  free.     (Abstract  37917  of  1915.) 

TARIFF   CONSIDERATIONS. 

Myrobalans  fruit  is  a  tanning  material  of  foreign  origin;  it  does 
not  grow  in  the  United  States.  Domestic  manufacturers  of  myro- 
balan extract  have  reported  keen  competition  with  the  foreign-made 
extract  in  the  prewar  period.  It  is  indirectly  competitive  to  domestic 
tanning  materials.  The  tariff  problem  is  largely  restricted  to  chest- 
nut extract. 

»  Pickrell,  Dr.  E.  R.:  "Chemicals  and  Allied  Substances  used  in  the  U.  S.  Department  of  Commerce, 

Misc.  Series  No.  82. 
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Myrohalmis. 
EXPORTS  FROM  INDIA. 


Countries. 

1909-10 

1910-11 

1911-12 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

United  ICingdom 

Germany 

Pounds. 
72,187,808 
27, 192, 144 
34,427,680 
30,508,016 

$779,755 
360,432 
382,487 
424,062 

Pounds.    . 

76,284,544 

34,142,304 

33,418,896 

41,950,496 

$842,357 
470,420 
385,767 
564,850 

Pounds. 

54,524,848 

26,100,368 

25,093,936 

32,450,880 

$601,013 
334, 786 

TJ  nited  States 

273, 882 

A.11  other 

413,394 

Total 

164,315,648 

1,946,736 

185,796,240 

2,263,394 

138,170,032 

1,623,075 

Countries. 

1912-13 

1913-14 

1914-15 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

United  Kingdom 

Oerman 

Pounds. 

76,941,760 

25,607,008 

21,465,472 

32.534,320 

$888,029 
393, 199 
267, 176 
467,690 

Pounds. 

56,448,112 

30,325,904 

20,976,256 

30,725,856 

$694,367 
437,080 
277,303 
438,700 

Pounds. 

72,171,568 

13,659,744 

21,205,856 

23,360,064 

$858,393 
218, 102 

United  States 

284,393 

All  other 

344, 577 

Total 

156,548,560  1    2,016,094 

138,476,128 

1,847,450 

130,397,232 

1,705,465 

Countries. 


United  Kingdom. 

Germany 


United  States. 
All  other 


Total. 


1915-16 


Quantity. 


Value. 


Pounds. 
104,948,144 


29,950,704 
21,079,408 


$1,549,679 


415,657 
322,683 


1916-17 


Quantity. 


Pounds. 
89,211,472 


14,970,816 
16,913,120 


155,978,256      2,288,019 


121,095,408 


Value. 


$1,555,523 


186,776 
268,067 


2,010,366 


1917-18 


Quantity. 


Pounds. 


Value. 


Source:  Trade  of  British  India  with  the  British  Empire  and  Foreign  Countries,  1912-13  to  1915-17. 

IMPORTS  TO  UNITED  KINGDOM. 


Countries. 

1909 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

British  India 

Pounds. 
62,643,168 

$745,154 

Pounds. 
95,841,984 
554,064 

$1,089,760 
6,020 

Pounds. 
57,266,864 
447,328 

$669,971 
5,227 

All  other 

Total 

62,643,168 

745,154 

96,396,048 

1,095,780 

57,704,192 

675,198 

Countries. 

1912 

1913 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

British  India 

Pounds. 
64,077,664 
504,224 

$785,638 
5,879 

Pounds. 
63,219,744 
85,120 

$859,526 
1,139 

Pounds. 
62,619,200 
168,000 

$790,383 
2  569 

All  other 

Total 

64,581,888 

791,517 

63,304,864 

860,665 

62,787,200 

792  952 

•  / 


I 


« 
m 


•t 
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Myrobalans — Continued . 
IMPORTS  TO  UNITED  KINGDOM— Continued. 


Countries. 

1915 

• 

1916 

1917 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

British  India 

Pounds. 
86,341,472 
904,736 

$1,409,226 
13,237 

Pounds. 
96,417,552 
96,096 

$2,429,795 
1,650 

Pounds 
75,530,224 

$3,112,433 

All  other 

Total 

87,246,208 

1,422,463 

96,513,648      2.431.445 

75,530,224 

3,112,433 

/                 9 

Countries. 


British  India 

All  other  British  possessions. 


Total. 


1918 


Quantity. 


Pounds. 
83,625,696 
164,864 


83,790,560 


Value. 


$3,879,822 
6,521 


3,886,343 


Source:  Annual  statement  of  the  trade  of  the  United  Kingdom  with  foreign  coimtries  and  British  pos 
sessions,  1918. 

EXPORTS— ENGLAND. 

[Fiscal  years.] 


Exported  to— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

3,136 

18,471,488 
881,664 

$73 

218,389 

10,925 

393,904 

14,614,544 

969,024 

$4,667 

157,626 

12,332 

343,616 
109,424 
441,392 

$4,210 
1,635 
6,278 

United  States 

All  other 

Total 

19,366,288 

229,387 

15,977,472 

174,625 

894,432 

12.123 

Exported  to— 

1912 

1913 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

5,376 
692, 160 
948,640 

$83 
11,621 
10,346 

1,879,696 
340,256 
244, 384 

$22, 172 
4,998 
3,377 

United  States 

207,648 
1,390,592 

$2, 336 
23, 126 

All  other 

Total  

1,646,176 

22,050 

2,404,336 

30, 547 

1,598,240 

25,462 

Exported  to— 

1915 

1916 

1917 

Pounds. 

Value. 

Poimds. 

Value. 

Pounds. 

Value. 

Germany 

United  States 

60,592 
13,913,056 

$1,329 
129,079 

All  other 

Total 

2,745,232 

$58. 666 

3,973,648 

130,408 

85,232 

$2,705 

Exported  to— 

1918 

Pounds. 

Value. 

France 

499,520 

$23, 109 

2,075,024  pounds  to  the  Netherlands. 
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Myrobalan  extract — Imports  by  countries,  by  fiscal  years. 
[Source:  Department  of  Commerce,  Miscellaneous  Series  No.  82,  Plckrell  Census.] 


Imported  from— 

0 

1914 

1914 

Liquid  extract. 

Solid  extract. 

Qiiantity. 

Value. 

Quantity. 

Value. 

England 

• 

95,845 

.?2,237 

88,881 

$3,080 

Myrobalan  Jruit — Imports  Jor  consumption — Revenue . 


-Fiscal  years. 


190S. 

3909. 

1910. 

1911. 

3912. 

1913. 

1914.. 

1915.. 

J916.. 

3917. 

1918.. 

a919.. 


Averaee  for 
1908^1914. 


Rates  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do- 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


Povnfis. 
20,988,206 
42,667,676 
55,445,896 
23, 595, 695 
22,797,639 
19,735,724 
24,256,373 
18,417,434 
25, 612, 765 
16,087,463 
4,408,522 
9,597,836 


29,926,744 


Value. 


S229,441 
441,. 584 
484,570 
184,513 
185,277 
195,264 
247,200 
198,347 
375,401 
421,824 
110,444 
188,507 


281,121 


Duties 
collected. 


Value  per 

imit  of 
quantity. 


SO.  Oil 
.010 
.009 
.008 
.008 
.010 
.010 
.010 
.014 
.026 
.025 
.196 


,00942 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


Myrobalan^,  prices  per  ton. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Kinds  or  grades. 

1912 

1913 

1914 

1915 

1916    ! 

1917 

1918 

1919 

1920 

January 

April 

July 

October 

$24.00-28 
24.00-30 
23.00-30 
24.50-32 

$24.50-32 
25.00-32 
25.00-32 
28.00-54 

$28-34 
26-32 
27-34 
40-60 

$40-50 

30-35 

30-35 

34 

$39-40 
39-40  1 
56-57 
52-55 

$60-65 
64-65 
64-65 
64-65 

$65 

65 

Nom. 

Nom. 

$60 

60 

45-60 

55-60 

$55-60 
55-60 
60-55 
47-50 

MyrobalanSj  rates  oj  duty. 


Act  of — 


1883 
1890 
1894 
1897 
1909 
1913 


Par. 


Tariff  classification  or  description. 


549  ,  Myrobalans 

655    do 

560  \ do 

619   do 

632 do 

553  I  Myrobalans  fruit. 


Rates  of  duty. 

specific  and  ad 

valivem. 


Free. 
Do. 
Do. 
Do. 
Do. 
Do. 


Court  and  Treasury  Decisions. 


Myrobalan  extract  is   exempt  from  duty  as  tanning  material, 
(Abstract  37917,  of  1915.) 


5o  tabiff  intormatiok  stjbvetb. 

oak  bare  and  oak  extract. 

Genkral  Information. 

Art  of  / 9/5.— Paragraph  624,  "*  *  *  extracts  of  oak  a-i) 
chestnut  and  other  barks  and  woods  other  than  dyewoods,  such  na 
are  commonly  used  for  tanning,  not  specially  provided  for  in  this 
section;  *  «  *  ajuj  articles  in  a  crude  state  used  in  dyeing  and 
tannin"  *  *  *;  all  the  foregoing  not  containing  alcohol  ana  not 
specially  provided  for  in  this  section, "     *     *     *_    Free.. 

Description. — Oak  bark  is  one  of  the  oldest  and  most  highly 
valued  tanning  agents.  It  wa-*  the  basic  tanning  nraterial  of  the 
early  American  tanneries.  At  present  it  ranks  third  in  importance 
among  the  domestic  tanning  materials,  being  preceded  by  chestnut- 
wood  extract  and  hemlock.  It  is  used  in  tanning  heavy  and  sole 
leathers  and  gives  a  strong  leather  with  a  whitish  bloom. 

The  American  supply  oT  oak  bark  is  derived  in  the  East,  almost 
entirely  from  the  chestnut  oak  (Quercus  prinus)  with  a  tannin  con- 
tent of  8  to  14  per  cent.  The  black  oak  (Quercus  veTutina)  fiimishes 
the  natural  dye  quercitron.  This  has  comparativrfy  small  appli- 
cation as  a  tanning  material.  White-oak  and  red-oak  bark  have 
only  a  limited  application  in  tanning.  On  the  Pacific  coast  the  tan- 
bark  oak  (Quercus  densiflnra)  is  the  source  of  oak  bark  for  tanning, 
with  a  tannin  content  from  9  to  29  per  cent. 

The  bark  of  the  other  American  oaks  contains  notable  quantities 
of  tannin.  Thej'  do  not,  however,  at  present  furnish  laige  quantities 
of  bark.  These  include  the  California  black  oak  {Quercus  califoriii'i, 
about  10  per  cent  tannin;  highland  oak  (Q.  wislizeni),  about  7  per 
cent;  California  whit«  oak  (y.  lubata),  about  12  per  cent;  canyon 
live  oak  (Q.  chrj/solepia),  about  10  per  cent:  Pacific  post  oak  (Q. 
garryana),  about  7  per  cent  and  the  Q.  facata  or  digitata.  In 
Great  Britain,  Europe,  Algeria,  and  Japan  other  species  of  oak  are 
of  commercial  value  as  a  source  of  tan  bark. 

Consideration  of  domestic  oaki  is  given  under  two  headings:  I. 
California  tanbark  oak;  II.  Chestnut-oak  bark. 

I.  Cai,if(»rn'ia  Tanbark  Oak. 

Description. — California  tanbark  oak  (Quercus  densifiora)  or 
Panama  dtiiHiili/ra,  boturiicidly  iiiterme<liate  between  the  chestnut 
and  oak,  is  the  m<«t  important  ttiiiiiiiig  material  used  in  the  tan- 
neries of  tlie  Pacific  coast  ngifiri, 

The  bark  and  <!xlnict  arc  ustnl  for  tanning  sole,  harness,  strap, 
and  heavy  \i;ni\ii;rH.  L'ljlike  the  v,iinU;vn  chcHtmit,  the  wood  has  no 
value  as  n  Ho'trct:  of  l.iirinin.  The  wood  is  hard,  strong,  and  close- 
grained,  anri  it  in  now  iinctl  for  fiii-l  and  lumber,  although  previously 
much  oak  wiih  rut.  fur  hark  aloni'.  'Ilie  twigs  have  a  high  tannin 
content  but  an:  mil  i\t  pn-4cjit  iisfd  as  a  Hourcc  of  tannin. 

The  bark  of  Innhjirl;  ojik  in  froin  three-fourths  of  1  inch  to  3 
inches  in  thi''k(n--.--<, -fotNclrmi'S  n'ii'-liiti[;  .'i  iiKilies.  It  is  brown  and 
fiasiireii  loiii^iLudiunlly  urid  triMiHVcrMcly;  the  bark  of  the  young  tree 
is  little  ih--*iin:i\  iind'  of  n  oiny  i-oli.r.  Mature  bark,  possessing  a 
valu(ih)(!  Iiiiiiiin  i-"nl-i\i,  huri  Ihri'C  inyrrnr—n  rough  outer  layer, 
"ross;"  n  tii\i\'Ui;   Ijrycr,  "rrn'iit";  arid'nn  inner  layer,  "fiber. "     A 
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cro3S  section  of  the  fresh  bark  of  the  highest  tannin  content  is  deep 
red  in  color;  bark  of  low  tannin  content  is  yellow.  The  tannin 
content  of  the  bark  varies  from  9  to  29  per  cent,  averaging  about 
20  ner  cent.  Second-growth  bark  contains  about  10  per  cent  tannin. 
Oak  extract  is  a  brown  liquid  of  32°  Baum6,  containing  about 
25  per  cent  tannin.  According  to  the  present  practice  in  tanning, 
the  tan-oak  bark  is  used  in  conjunction  with  quebracho,  gambier. 
and  other  imported  tanning  materials. 

DOMESTIC   PRODUCTION. 

Materials, — ^The  tanbark  oak  is  found  from  southwestern  Oregon 
through  the  coast  ranges  to  Santa  Barbara  and  from  the  Humboldt 
region  eastward  by  the  way  of  the  Shast^  Mountains  to  the  Sierra 
Nevada  and  southward  along  the  latter  range  to  Eldorado  County. 
It  is  foimd  in  or  near  the  redwood  belt,  where  it  attains  its  best  de- 
velopment on  the  tracts  which  border  the  redwood  areas,  and  is 
always  found  mixed  with  other  trees,  including  the  Douglas  fir, 
madrona,  post  oak,  black  oak,  and  chinquapin.  The  Santa  Cruz  and 
Mendocino  district  and   Sonoma  County  nave  been  the  most  im- 

Eortant  areas  of  bark  production.     Northern  Mendocino  and  Hum- 
old  t  Counties  contain  the  most  extensive  tracts  of  uncut  oak. 
In  the  forest  the  tree  grows  tall  and  straight,  with   a  spirelike 
head,  while  the  open  growth  has  spreading  limbs  with  a  round-topped 


crown. 


METHOD   OF   PRODUCTION. 


Bark  harvesting, — As  the  tanbark  oak  grows  among  the  redwoods 
and  the  logging  of  the  latter  requires  a  burning  wmch  would  kill 
the  tanbarK  oak  trees,  the  bark  peeling  necessarily  precedes  the 
logging  operations  by  one  or  two  years.  The  redwood  lumbering 
operations  have  been  an  important  factor  in  keeping  up  the  supply 
of  bark. 

The  peeling  season  runs  from  about  the  middle  of  May  to  the  latter 
part  of  August  and  frequently  later.  The  bark  can  be  removed  after 
the  sap  begins  to  run  and  until  the  end  of  the  period  of  the  summer 
OTOwtn.  The  ease  of  bark  removal  is  subject  to  changes  which  result 
from  variation  in  temperature.  A  cold  spring  will  delay  the  peeling 
season;  a. moist  season  may  prolong  the  peeling  period.  A  dry,  hot 
north  wind  will  cause  the  bark  to  tighten  and  a  hot  wave  in  July 
or  August  will  put  an  end  to  peeling.  In  the  early  part  of  the  peeling 
season  the  barK  is  brittle;  in  the  latter  part  it  is  tougher  and  can  be 
removed  without  breaking. 

The  peelers  first  test  the  bark  with  an  ax  to  determine  its  looseness 
and  then  cut  two  circles  through  the  bark,  one  at  the  bottom  of  the 
trunk  and  the  other  4  feet  above.  This  first  circle,  known  as  a  ''rim" 
or  "coil,"  is  peeled  from  the  standing  tree  on  account  of  the  easier 
manipulation  and  economy  from  loss  m  chopping.  It  is  the  richest 
bark  in  tannin  content.  After  removing  the  tirst  coil  the  tree  is 
felled  by  chopping  or  sawing.  Attempt  is  made  to  fell  the  tree  so 
that  the  truuK  lies  favorably  for  bark  peeling.     Peelers  work  in 

f)airs,  the  first  man  ''ringing" — cutting  circles  around  the  bark  4 
eet  apart — the  second  slits  and  pries  on  the  bark. 
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Bark  is  removed  down  to  a  thickness  of  one-half  inch.  The  average 
peeler  harvests  1  to  1^  cords  per  day,  although  an  expert  with  clear 
straight  ridge  growths  can  peel  4  to  5  cords  per  day.  The  small-pole 
growth  is  not  peeled,  but  the  bark  is  removed  as  high  as  the  men 
can  reach;  10  leet  is  usually  the  limit.  This  practice  is  known  as 
'^jayhawking.^'  This  method  wastes  considerable  bark.  The  tree 
waste  and  destruction  of  the  second  growth  are  somewhat  less  than 
would  first  appear,  as  the  burning  in  the  redwood  logging  operations 
kills  a  large  part  of  the  growth.  The  '* coils'^  are  spread  against 
the  log  or  on  the  ground — ^flesh  side  up — ^for  curing.  This  requires 
at  least  six  to  eight  weeks.  The  bark  curls  and  hardens,  and  the 
changes  result  in  about  30  per  cent  loss  in  weight.  The  dry  season 
of  California  is  very  favorable  for  this  curing.  In  case  the  bark  is 
left  out  over  winter,  it  must  be  roofed  over  to  prevent  leaching. 

The  prewar  cost  of  peeling,  bunching,  and  hauhng  varied  from  $5 
to  $8  per  cord.  Bark  stumpage  sold  for  $1  to  $2.50  per  cord,  which 
included  the  tree,  generally  cut  for  hardwood.  After  curing,  the  bark 
is  bunched  up  near  temporary  sled  roads  and  hauled  by  sled  to  the 
main  roads  and  thence  by  wagon  to  the  railroads.  A  box  car  holds 
12  to  16  cords  of  bark;  doors  or  windows  are  left  open  to  avoid 
damage  by  fermentation.  The  bark  chips  are  frequently  gathered 
and  shipped  in  bags.  The  bark  is  ultimately  sold  by  the  ton,  which 
varies  in  different  places  from  2,200  to  2,600  pounds;  2,400  pounds 
is  the  basis  of  sale  m  San  Francisco. 

Extract  preparation, — The  method  and  equipment  used  in  the 
manufacture  of  oak  bark  extracts  is  similar  to  that  described  under 
hemlock  extract  manufacture.  The  bark  is  ground,  leached  with 
hot  water  in  open  wooden  vats,  allowed  to  settle,  and  evaporated  in 
vacuum  pans  to  a  liquid  of  25  per  cent  tannin  content.  Open-pan 
evaporation  was  tried  in  Mendocmo  in  1900-1902,  but  was  abandoned 
on  account  of  the  poor  quality  of  the  extract.  One  cord  of  dry  bark, 
2,200  pounds,  yields  50  gallons  of  extract  weighing  about  550 
pounds.  Extract  is  now  evaporated  in  vacuum  evaporators  which 
permit  the  use  of  lower  temperature. 

Supply  of  tanharTc  oalc. — ^The  future  supply  of  tanbark  oak  will 
come  from  first  growth  timber  at  present  not  accessible  and  from  the 
second  growth.  The  available  supply  of  tanbark  oak  is  decreasing 
while  the  price  is  increasing.  In  1909,  standing  bark  was  estimated 
to  be  1,425,000  cords,  sufficient  to  last  about  50  years.  Four  and 
two-tenths  per  cent  of  this  supply  was  in  Oregon  and  the  remainder 
in  California.  Bark  operators  m  the  fall  of  1920  report  that  at  the 
present  rate  of  consumption — 40,000  to  45,000  cords  per  annum — 
the  present  supply  will  last  about  30  or  40  years;  on  this  basis  their 
estimate  of  the  present  stand  is  1,200,000  to  1,300,000  cords. 

The  maintenance  of  a  future  supply  of  bark  would  require  (i;  an 
extension  of  transportation  facilities  in  order  to  utilize  the  Vss 
accessible  tracts,  (2)  utilization  of  the  second  growth,  (3)  forest  fire 
protection,  (4)  more  conservative  methods  in  the  woods,  particularly 
in  connection  with  the  red  wood  lumbering  and  also  in  the  bark 
harvesting  itself. 

Tanbark  oak  has  high  reproductive  powers.  The  recent  reports 
on  restocking  are  not  encouraging  as  a  oasis  of  an  adequate  future 
supply  of  bark.     The  stirnip  usually  yields  a  crop  of  sprouts  which 

§ive  second  growth  that  can  be  peeled  in  about  30  to  40  years, 
prout  growth  is  greatly  favored  by  cutting  the  coil  at  the  foot  of 
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the  tree  instead  of  breaking  the  bark  below  the  ground.  The  second 
growth  bark  contains  less  tannin — about  10  per  cent — and  furnishes 
about  4  per  cent  of  the  present  supply. 

The  use  of  foreign  tanning  matenals,  quebracho,  gambler,  in  con- 
junction with  the  tanbark  oak  has  been  found  to  be  desirable  from 
the  tanners'  viewpoint,  and  in  addition  conserves  the  supply  of  oak 
bark.  The  use  of  the  barks  of  other  Pacific  coast  oaks  would  conserve 
to  some  extent  the  supply  of  tanbark  oak.  These  other  oaks  are 
inferior  to  the  tanbark  oak  for  tanning  purposes. 

Organizatiov , — The  bark  harvesting  is  chiefly  carried  out  by  the 
red  wood  lumbering  concerns,  although  a  large  amount  of  bark  is 
cut  by  small  holders.  One  firm  manufactures  extract  for  sale,  the* 
other  firms  leach  their  bark  for  tanning  operations. 

History  of  the  industry. — The  large  supply  of  oak  bark  in  California 
led  to  the  early  establishment  of  tanneries  in  that  State.  One 
tannery  in  Sonoma  Coimty  produced  in  1852  $30,000  worth  of 
leather.  In  1856  there  were  18  tanneries  in  which  $94,000  were 
invested.  Live  oak  and  black  oak  bark  were  first  employed  in 
tanning.  In  1857  a  tannery  at  Santa  Cruz  demonstrated  the  superior 
quality  of  leather  made  from  tanbark  oak.  In  1859  the  output  of 
29  tanneries  produced  leather  in  excess  of  local  consumption.  In 
1904  the  annual  harvest  of  tanbark  oak  reached  30,000  cords  of  bark. 
At  present  the  annual  output  is  estimated  to  be  40,000  to  45,000- 
cords. 

DOMESTIC    PRODUCTION    AND    CONSUMPTION     (CALIFORNIA    TANBARK 

oak)  . 

The  bark  of  the  tanbark  oak  is  consumed  by  the  tanners  of  the 
Pacific  Coast  States  with  the  exception  of  about  1,000  cords  per 
year  exported  to  China  and  Japan.  The  growth  of  these  domestic 
tanneries  has  been  dependent  on  this  oak-bark  supply.  In  the  period 
1855  to  1890,  'tanoak  bark  harvested  in  California  increased  from 
1,000  to  24,000  cords  per  year.  \]p  to  1907,  the  yearly  production 
reached  30,000  cords  per  year.  The  total  production  1851-1907  i& 
estimated  to  be  861,000  cords. 

The  present  annual  cut  of  bark  is  estimated  at  40,000  to  45,000 
cords  per  year.  About  2,500  cords  are  consumed  for  the  preparation 
of  extracts  and  the  remainder  is  directly  leached  by  the  tanner,  with 
the  exception  of  the  export  mentioned  above. 

(For  Exports,  Foreign  production.  Tariff  consideration,  see  para-, 
graphs  after  chestnut-oak  bark.) 

II.  Eastern  Oak  Bark. 

The  chestnut  oak  (Quercus  prinus)  is  the  chief  source  of  oak  bark 
ini  the  eastern  United  States.  The  white  oak  (Q,  alba)  and  red  oak 
{Q,  rubra)  furnished  a  smaU  amount  of  tanbark.  This  tree  is  known 
as  rock  oak  in  New  York,  rock  chestnut  oak  in  Massachusetts  and 
Rhode  Island.  In  North  Carolina  it  is  known  as  the  tanbark  oak 
and  swampy  chestnut.  This  tree  is  widely  distributed  in  the  East 
and  is  found  from  southern  Maine  to  Maryland,  in  the  Appalachians, 
southward  to  Alabama  and  Georgia  and  westward  to  Lake  Erie  and 
central  Kentucky  and  Tennessee. 
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The  bark  is  gray,  deeply  ridged^  although  darker  in  color  on 
the  old  trees.  It  contains  8  to  14  per  cent  tannin,  known  as  querci- 
tannic  acid,  probably  both  catechol  and  pyrogallol  in  chemical 
character. 

DOMESTIC  PRODUCTION. 

Oak  bark  ranks  third  in  importance  in  domestic  tanning  materials. 

Mdtericds. — Commercial  stands  of  chestnut  oak  are  foimd  in  the 
Appalachians  and  AUeghenies  from  south  central  Pennsylvania 
through  Virginia,  West  Virginia,  Kentucky,  central  and  western 
Tennessee,  and  North  Carouna.  It  is  most  frequently  found  on 
upper  slopes  and  ridges  in  North  Carolina.  It  is  found  at  low  alti- 
tudes not  exceeding  2,500  feet  and  in  the  Appalachians  at  an  altitude 
of  2,000  to  4,000  feet. 

Chestnut  oak  is  a  vigorous  tree,  which  grows  rapidly  in  dry  soil. 
The  most  abundant  growth  and  largest  trees  occur  m  lower  CaroUna 
and  Tennessee.  The  diameter  of  mature  trees  varies  from  2  to  5 
feet,  with  an  average  height  of  about  60  feet.  Bark  harvesting  is 
conducted  in  places  with  sufficient  growth  to  supply  a  local  tannery 
either  alone  or  in  conjunction  withnemlock.  Western  Virginia  and 
West  Virginia  have  many  tanneries  located  near  the  chestnut-oak 
bark  supply.  Previously  only  the  bark  was  utilized;  at  present, 
however,  the  wood  is  used  for  ties,  timber,  mine  props,  and  for 
lumber. 

The  bark  of  the  red  oak  (Q,  rubra)  and  white  oak  (0.  alba)  have  a 
lower  tannin  content,  4  to  8  per  cent  and  4  to  7  per  cent,  respectively. 
As  the  supply  of  chfestnut  oak  bark  decreases,  these  oaks  offer  a 
limited  domestic  supply  of  more  costly  tan  bark.  At  present  these 
oaks  are  reported  to  lurnish  only  a  small  amount  of  bark.  They  are 
cut  for  their  higher  timber  value.  White  oak  bark  gives  a  good 
quality  leather;  owing,  however,  to  the  thinness  of  the  bark,  the  low 
tannin  content,  the  large  amount  of  '^ross,^'  and  the  scattered  growth 
of  this  oak,  it  is  an  expensive  tanning  material.  The  Spanish  oak 
((K  facata  or  digitata)  occuTving  in  the  southern  United  States  fur- 
nishes some  tan  bark. 

Supply  of  chestnut  oak  baric. — The  annual  cut  of  chestnut  oak  bark 
is  decreasing.  An  estimate  made  by  the  forest  survey  in  1908  indi- 
cates the  following  stands  of  bark,  '^estimated  on  a  basis  of  seven- 
eighths  of  a  cord  of  bark  for  each  1,000  feet  of  lumber — a  proportion 
calculated  for  an  average  tree  of  16  inches  diameter — is  shown  in  the 
following  table^': 

Cords 
(long  tons). 

Alabama 43,400 

Georgia 40,700 

Kentucky 1, 064, 800 

Maryland 10, 500 

North  Carolina 369,400 

South  Carolina 18,200 

Tennessee 689, 600 

Virginia 467,300 

West  Virginia 1,980,000 

Total 4, 683,  900 
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This  table  is  btused  on  an  estimate  of  the  stand  of  chestnut  oak  and 
*' includes  the  timber  which  is  suitable  for  lumber  and  does  not  em- 
brace that  which  woidd  be  useful  only  for  ties." 

In  1908  about  half  of  the  chestnut  oak  was  vi^in  in  central  and 
southern  West  Virginia,  central  and  northeastern  Tennessee,  western 
North  Carolina,  and  northern  Alabama;  in  South  Carolina  nearly  all 
the  chestnut  oak  was  virgin. 

In  1920,  at  the  present  rate  of  consumption,  the  supply  of  chestnut 
oak  bark  is  estimated  to  last  about  30  years.  While  tnere  will  be  bark 
cut  for  many  years  longer,  the  annual  cut  will  undoubtedly  continue 
to  decrease  because  the  reforestation  of  this  tree  is  slow. 

There  is  estimated  to  be  a  total  of  10,000,000,000  board  feet  of 
standing  chestnut  oak,  25  per  cent  of  this  is  not  available  to  transpor- 
tation, an  additional  25  per  cent  will  be  cut  for  timber  during  the 
-winter  when  the  bark  can  not  be  peeled,  leaving  approximately 
5,000,000,000  board  feet  as  a  possible  source  of  bark. 

The  average  yield  of  chestnut  oak  bark  in  cords  per  tree  is  as  fol- 
low^s:  10  inches  in  diameter,  0.06  of  a  cord;  15  inches,  0.1  of  a  cord; 
20  inches,  0.16  of  a  cord,  25  inches,  0.24  of  a  cord. 


METHOD   OF  PRODUCTION, 

The  method  of  harvesting  is  similar  to  that  described  under  hem- 
lock bark.  The  bark  is  usually  peeled  from  late  in  March  to  the  mid- 
dle of  Jun«  and  allowed  to  air  about  dry  six  weeks  in  the  woods. 
Shipments  of  bark  begins  about  «Tune  15  and  continues  until  winter. 

The  equipment  and  method  used  in  the  preparation  of  extract  is 
similar  to  tnat  described  under  hemlock  extract. 

Organization. — ^The  harvesting  of  bark  is  carried  on  by  a  number 
of  independent  operators.  Extract  preparation  is  conducted  by 
several  firms  who  produce  other  tanning  and  dyeing  extracts.  These 
two  branches  of  the  industry  are  not' under  centralized  control. 

DOMESTIC   PRODUCTION    AND   CONSUMPTION    (TOTAL   OAK). 

In  1914,  8,797,218  pounds  of  oak  extract  was  made  in  the  United 
States,  valued  at  $192,844. 

In  1918, 3,815,056  pounds  of  solid  oak  extract,  34,380,396  pounds  of 
liquid  oak  extract,  and  485,134,791  pounds  of  bark  were  consumed 
in  the  United  States,  according  to  figures  furnished  by  the  Tanners' 
Council,  published  in  Forest  Products,  by  N.  C.  Brown. 

EXPORTS. 

Oak  bark  and  oak  bark  extract  are  not  separately  listed  in  Com- 
merce and  Navigation. 


FOREIGN   PRODUCTION. 


Oak  bark  is  harvested  and  the  extract  prepared  in  Great  Britain, 
Europe,  Asia,  and  Japan.  Most  of  the  supply  is  consumed  locally 
and  nas  not  offered  serious  competition  to  the  domestic  products  by 
shipment  to  the  United  States. 
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DOMESTIC   EXPORTS. 

Oak  bark  and  extracts  are  not  separately  listed.  A  small  amount 
of  California  tanbark  oak  extract,  and  approximately  1,000  tons  of 
California  tanbark  oak  per  year  have  been  exported  to  Japan.  It  is 
reported  that  chestnut  oak  bark  and  extract  are  not  exported  in 
significant  amounts. 

IMPORTS. 

Baric, — In  1914,  256,078  pounds  of  ^'chestnut  bark,'^  valued  at 
$4,234,  were  imported  into  the  United  States.  In  1916,  458  pounds, 
valued  at  $21,  and  in  1917,  120  pounds,  valued  at  $15,  were  imported. 

Extract, — ^In  1913-14  fiscal  year,  217,048  pounds  of  oak  extract, 
valued  at  $8,832,  were  imported  into  the  United  States.^ 

In  1914,  143,094  pounds  of  oak  bark  extract  valued  at  $6,539  were 
imported;  in  1915,  65,293  pounds,  valued  at  $2,628  were  imported. 

PRICES. 

(a)  California  tanbark  oa\, — Prices  on  California  tan  oak  bark 
reported  by  harvesters  ^d  tanners  show  considerable  divergence. 
Bark  in  1912  was  $15  to  $21  per  cord;  in  1914,  $14.50  to  $22;  1916, 
$14.50  to  $23;  1918,  $23.50  to  $30;  and  in  1920,  $27.75  to  $38  per  cord. 

Tan  oak  bark  extract  32°  sold  in  1912  and  1914  for  6  cents  per 

fiound;  in  1916,  for  7  cents;  in  1918  and  1920,  for  10  cents  per  pound 
.  o.  b.  San  Francisco. 

(6)  Chestnut  oal', — Oak  bark  (white)^  is  quoted  from  April,  1912, 
to  April,  1918,  at  3  to  5  cents  per  pound,  from  July,  1918,  to  April, 
1919,  at  4  to  5  cents  per  pound.  In  the  latter  part  of  1919  and  for 
January,  1920,  it  was  quoted  at  6  to  8  cents  per  pound. 

Oak  extract  (25  per  cent  tannin)  is  quoted  in  January,  1912,  at 
3  to  3i  cents  per  pound;  from  October,  1912,  to  April,  1916,  at  8  to 
8^  cents  per  pound,  receding  in  1916  to  6  to  8  cents  per  pound.  In 
1917  it  was  quoted  at  4  to  4i  cents,  in  1918  it  varied  from  3i  to  5 
cents,  and  in  1919  from  4J  to  5f  cents.  In  January,  1920,  it  was 
quoted  at  5 J  to  5$  cents  per  pound. 

TARIFF   HISTORY. 

Oak  bark  is  not  specifically  mentioned ;  it  has  been  included  on  the 
free  list  since  the  act  of  1883. 

Oak  extract  is  mentioned  in  the  act  of  1913  on  the  free  list.  By 
the  acts  of  1909  and  1897  it  was  dutiable  at  the  rate  of  seven-eighths 
of  1  cent  per  pound.  By  the  act  of  1894  it  was  dutiable  at  the  rate 
of  10  per  centum  ad  valorem,  and  by  the  act  of  1890  at  seven-eighths 
of  1  cent  per  pound. 

COMPETITIVE   CONDITIONS. 

Oak  bark  and  oak  extract  have  not  been  subjected  to  serious  com- 
petition by  the  importations  of  these  products. 

» Chemicals  and  Allied  Products  Used  in  the  United  States.  Miscellaneous  Series  82,  Department  of 
Commerce. 

2  This  refers  to  the  chestnut  oak  bark;  oak  bark  quotations  (red)  refers  to  the  black  oak  used  for  quercitron 
dye  manufacture. 
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TARIFF  CONSmiRATIONB. 

The  domestic  supply  and  the  annua!  cut  of  oak  bark  are  decreasing. 
The  domestic  supply  is  not  sufficient  to  meet  the  requirements  oi  the 
tanners.  The  use  of  imported  tanning  materials  in  conjunction  with 
oak  tends  to  -conserve  tne  domestic  supply  of  oak  bark.  Unlimited 
importation  of  quebracho,  mangrove,  and  other  foreign  tanning  ma- 
tenals  of  low  cost  and  high  tannin  content  would  decrease  the  price 
of  oak  bark.  A  high  tariff  on  imported  tanning  materials  would  in- 
crease the  price  of  oak  bark  and  hasten  the  exhaustion  of  the  domeatic 
sjupply  of  this  tanning  material. 


Oat  bark  extroft- 
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of  1913— Pftragraph  624,    •    •    "    and  other  barka    •    •    •    and  artdclM  in  « 

ude  BtaCe  nsed  in  dyeing  or  tanning,  free. 

of  1909 — Paragraph  499,  articlee  in  a  crude  etate  used  in  dyeing  or  tanning,  not 

lecially  provided  for  in  this  eection,  free, 

of  1R97— Paragraph  482,  articles  in  a  crude  state  used  in  dyeing  or  tanning,  not 
«cially  provided  tor  in  this  act,  free. 

of  IStM^Paragraph  3f<6,  articles  in  a  crude  etate  used  in  dy^g  or  tanning,  not 
ecially  provided  for  in  this  act,  free. 

of  1S90 — Pani^aph  492,  articlea  in  a  crude  state  used  in  dyeii^  and  tanning,  not 
ecially  provided  for  in  this  act,  free. 

o&x  BxraACT, 

of  1913— Paragraph  624,    •    *    •    extracte  of  oak    *    •    •     free. 

of  I909-~Paragraph  22,    *    *    *    extracts  of  bark,  such  aa  commonly  used  for 

reing  or  tanning,  not  specially  provided  for  in  this  section,  seven-eighths  of  1  cent 

<r  pound. 

of  1897 — Paragraph  22,    *    •    •    extracts  of  barks,  such  as  are  comroonl;^  used 

r  dyeing  or  tanning,  not  specially  provided  tor  in  this  act    ■    ■    *,  seven-eighths 

1  cent  per  pound. 
of  1804 — Par^raph  18,    *    *    *    and  extracts  of  barks    •    •    •,  10  per  centum 

valorem. 

of  1890 — Paragraph  26,  *  •  '  and  extracts  of  harks  •  •  •,  not  specially 
ovided  for  in  this  act,  seven-eighths  of  1  cent  per  pound. 

quebracho  and  quebracho  extract. 

Summary. 

tuebracho  occurs  commercially  in  two  forms,  as  quebracho  logs 
quebracho  extract  Qiquid  and  solid)  for  tatrnii^.  It  is  considered 
world's  most  important  tanning  asset.  The  quebracho  tree  is  a 
ural  monopoly  of  South  America.  The  forests  of  Ai^entina  and 
aguay  are  estimated  to  contain  168,000,000  tons  of  wood. 
'he  1-  nited  States  is  one  of  the  world's  largest  consumers  of  que- 
cho  extract.  It  is  used  for  tanning  sole,  upper,  heavy  leathers, 
calf  and  sheepskins,  nearly  always  in  comoination  with  other 
ning  extracts,  as  chestnut,  hemlock,  oak,  etc. 
'he  manufacture  of  quebracho  extract  is  highly  developed  and 
ducted  on  a  lai^e  scale  in  South  America.  In  1912-1914  93  per 
t  of  our  imported  extract  came  from  Areentina;  in  1916-17  our 
il  imports  came  from  South  America.  The  Forestal  Land,  Tim- 
&  Railway  Co.  produces  the  bulk  of  extract  made  in  Argentina 
Par^uay.  A  pool  ^reement  exists  between  a  group  of  extract 
?ers  of  those  two  countriesi  for  fixing  the  production  and  price 
sxtract.  Quebracho  logs  are  not  controlled  by  the  pool.  The 
ract  maker  of  South  America,  located  in  the  forest,  enjoys  a  lai^e 
Qomy  of  freight  on  raw  material  and  has  cheaper  labor  than  the 
lestic  manufacturer.  The  war  tended  to  centralize  extract  manu- 
;ure  in  South  America  through  the  embargo  on  logs  and  scarcity 
onnage. 

n  the  1 'nited  States  one  concern,  a  branch  of  the  Forestal  Land, 
iber  &  Railway  Co.,  manufactured  quebracho  extract  during  1920. 
)ther  plant  had  ceased  production  in  December,  1918,  and  the 
at  of  a  third  producer  was  destroyed  by  fire.     The  imports  of 
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•extract  for  the  period  1907-1917  were  nearly  twice  the  domestic  pro- 
duction of  extract.  One  former  manufacturer  of  quebracho  extract 
reported  in  1920  that  the  manufacture  of  extract  in  the  United 
States  was  at  that  time  unprofitable. 

Imported  quebracho  extract  is  competitive  with  the  domestic- 
made  quebracho  extract  and  other  tanning  materials,  as  chestnut, 
hemlock,  oak. 

The  cessation  of  extract  manufacture  in  the  United  States  with 
removal  of  competition  to  South  American  producers  makes  it 
possible  for  the  South  American  producer  to  dictate  the  price  of 
extract  for  the  United  States. 

Quebracho  logs  have  always  been  duty  free.  The  extract,  by  the 
Act  of  1913,  was  placed  on  the  free  list.  By  the  act  of  1909  the  duty 
on  extracts  of  quebracho  not  exceeding  in  density  28°  Baum^  was 
one-half  of  1  cent  per  pound;  extracts  exceeding  in  density  28® 
Baum6,  three-quarters  of  1  cent  per  pound.  By  the  act  of  1897, 
extracts  of  quebracho  were  dutiable  at  one-half  of  1  cent  per  pound. 
The  extract  imports  are  now  restricted  to  the  solid  extract. 

General  Information. 

Paragraph  62 J^^  act  of  1913, — "Tanning  materials:  Extracts  of 
quebracho,  *  *  *;  and  articles  in  a  crude  state,  used  in  dyeing 
or  tanning:  all  the  foregoing  not  containing  alcohol  and  not  specially 
provided  tor  in  this  section,  free/' 
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DESCRIPTION. 

Wood. — Quebracho  is  a  South  American  wood  used  largely  in  the 
manufacture  of  tanning  extract.  Commercially  it  occurs  in  two 
forms,  as  quebracho  logs  and  as  a  solid  or  liquid  extract  made  by 
hot-water  extraction  of  the  chipped  wood.  The  quebracho  tree  is  a 
natural  monopoly  of  South  America  and  is  considered  the  most  im- 
portant tanning  material  of  the  world. 

At  onetime,  the  term ''quebracho^'  (from  the  Portuguese ''  quebrar," 
break,  and  '^hacha,''  ax)  was  applied  to  most  of  the  South  American 
hard  trees;  the  indefinite  use  of  this  term  has  caused  much  confusion. 
To-day  it  commercially  includes  three  trees,  the  white,  the  red,  and 
the  true  quebracho.  The  true  quebracho,  the  chief  source  of  the 
tannage,  is  botanically  known  as  the  Quebrachia  lorentziif  or  Loxop- 
teryngium.  It  belongs  to  the  family  of  the  Awacardiaceae,  or 
Cashew  family,  and  to  the  genus  Quebrachia  growing  in  Argentina, 
Bolivia,  Brazil,  Paraguay,  and  Uruguay. 

The  quebracho  tree  under  favorable  conditions  reaches  a  height  of 
50  to  75  feet,  varying  in  diameter  from  2  to  4  feet.  The  average  tree 
varies  from  18  to  36  feet  in  height  and  18  to  40  inches  in  diameter. 
The  best  quality  of  wood  is  the  nrst  growth  on  the  Parana  River  and 
the  Picole  Majo  River. 

In  freshly  cut  trees,  the  sapwood  is  light  yellow  in  color,  gradually 
turning  pale  red  on  exposure.  The  heart  wood  is  dark  red  in  color, 
turning  darker  with  age.  The  wood  is  a  very  dense,  hard,  fine- 
grained wood,  with  a  specific  gravity  of  1.27  to  1.38;  a  cubic  foot 
weighs  about  78   pounds.     Even   the   green  wood  requires  highly 
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lABlFF  INFORHAIIOV  SUBVBYS. 

ipered  steel  for  cutting  and  working.  It  ie  one  of  the  hardest 
iwn  woods.  As  the  wood  takes  a  high  polish,  it  is  valued  as  a 
inet  wood  and  in  house  construction,  a  part  of  the  best  quality 
i  being  used  for  this  purpose. 

t  has  also  considerable  application  for  railroad  ties;  although  these 
c  resiUence  and  crack  when  exposed  to  frost,  they  remain  almost 
sfinitely  in  a  perfect  state  of  preservation  due  to  their  high  tannin 
tent.  Ties  layed  25  years  were  found  to  be  perfectR-  sound. 
ae  ties  cost  $2  to  S2.50  each;  nine  of  the  Argentina  ties  (9  feet  bv 
nches  by  1 3  inches)  weigh  a  ton.  It  has  been  found  that  a  tie  will 
d  over  $10  worth  of  extract,  accordingly  the  extract  market  is 
preferred  market  for  wood.  During  the  war,  on  account  of  coal 
rtage  in  South  America,  quebracho  wood  was  used  as  fuel. 
'uebracho  wood  contains  15  to  25  per  cent  tannin,  although  certain 
.pies  have  run  as  lugh  as  28  per  cent.  The  distribution  of  tlie 
lin  in  the  tree  is  as  follows:  Heartwood,  20  to  24  per  cent;  sa]>- 
id,  3  to  4  per  cent;  bark,  6  to  8  per  cent.  Only  the  tannin  of  the 
rtwood  is  at  present  utihzed. 

he  tannin  of  quebracho  is  sparingly  soluble  in  water.  Its  exact 
nical  character  is  not  settled ;  on  account  of  the  low  solubility  of 
bracho  tannin,  it  is  subjected  to  a  chemical  treatment  to  increase 
solubihty.  The  pure  tannin  has  been  prepared  free  from  phlobo- 
nes.  It  forms  a  light,  flaky,  hydroscopic  mass.  It  was  considered 
itical  witii  the  tannin  of  maletto  and  cinchona  bark.  It  is  stated 
)  cateciiol  and  phloroglucinol  nuclei  are  present  and  also  a  red 
)bophone.  In  addition,  quebracho  contains  a  yellow  coloring 
ter  identical  with  fisetin  found  in  young  fustic  wood. 
Wrocf. — Quebracho  extracts  are  marketed  as  a  black,  brittle  solid 
5  per  cent  tannin  content  (untreated,  and  chemically  treated  to 
ease  solubility)  and  as  a  liquid  extract  of  35  per  cent  and  25  per 
,  tannin  content,  respectively.  The  solid  extract  is  shipped  in 
i  and  casks,  while  the  liquid  is  shipped  in  barrels  and  tank  cars. 


uebracho  extract  is  used  in  tannii^  sole,  upper,  heavy  leathers,  as 
pping  and  belting,  calf  and  sheepskins.  In  1914  it  constituted  87 
cent  of  the  imported  tanning  materials  and  38  per  cent  of  the 
I  domestic  tanning  materials  consumed.  It  acts  quickly  and 
oughly,  giving  a  leather  of  good  strength,  toughness,  and  firm  feel, 

produces  a  more  mellow  leather  than  bark  tannage,  forming  a 
1  grain  in  a  shorter  time.  Quebracho  is  seldom  used  alone,  as  best 
Its  are  given  by  combining  it  with  other  tannages,  as  chestnut, 
bark,  hemlock,  or  mai^ove. 

be  combination  with  chestnut  is  of  gieat  importance  and  ex- 
ively  used.  One  reason  for  using  quebracho  in  combination  with 
acts  is  the  low  content  of  fe-mentable  nontannin  matter,  which 
luce  acid  on  fermentation.  The  absence  of  these  fermentable 
;annins  makes  quebracho  a  "sweet"  or  "nonplumping"  tannage. 
is  a  greater  pe'  centage  of  tannin  to  a  given  density  than  any  other 
artant  tannage. 

is  used  as  a  substitute  for  the  more  expensive  gambler  and  pro- 
(s  a  fine  grain  soft  texture,  and  the  necessary  pliability  for  prepa- 
)n  of  patent  leather. 
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FOREIGN   PRODUCTION. 

Raw  materiah. — The  quebracho  tree,  as  previously  stated,  is  a 
natural  monopoly  of  South  America.  It  is  commercially  exploited 
on  a  large  scale  in  northern  Argentina  and  the  Province  of  Chaco,  in 
Paraguay.  The  quebracho  growth  covers  about  300,000  square  miles 
and  the  center  is  known  as  ''El  Gran  Chaco,''  in  northern  Argentina 
and  western  Paraguay.  This  tree  occurs  in  a  scattering  growth, 
seldom  more  than  five  trees  to  the  acre,  thus  making  cutting  operations 
very  costly.  About  500,000  acres  of  wood  are  cut  over  each  year, 
yielding  about  1,000,000  tons  of  wood.  The  tree  is  of  very  slow 
grow^th,  the  annual  cut  is  estimated  to  be  greater  than  the  annual 
growth,  and  the  total  supply  is  estimated  at  168,000,000  tons.  Recent 
estimates  indicate  that  at  the  present  rate  of  consumption  the  known 
supply  of  quebracho  logs  will  last  over  100  years.  The  value  of  the 
land  varies  from  $2  per  acre,  when  near  the  railroads,  to  15  to  25  cents 
per  acre.     The  average  in  Paraguay  is  reported  to  be  $1.50  per  acre. 

Method  of  production. — The  quebracho  logs  are  reduced  to  small 
chips  or  sawdust  by  revolving  cyUnders  containing  knives;  any  re- 
sulting coarse  material  is  sifted  out  and  reduced  to  proper  size  by  a 
disintegrator.  According  to  early  practice,  the  chips  were  extracted 
by  hot  water  in  open  vats.  As  exhaustion  of  the  wood  was  incom- 
plete, this  equipment  has  been  displaced  by  closed  copper  extractors 
with  the  use  of  direct  steam. 

Liquors  of  a  strength  of  20°  Baum6  and  upward  are  obtained. 
These  are  cooled  and  allowed  to  stand  until  the  insoluble  matter  has 
settled.  Light  and  air  is  excluded  to  prevent  darkening  and  oxidation 
of  the  extract.  Clarification  and  decolorization  are  carried  out  with  a 
variety  of  substances,  including  blood,  alum,  nitrate  of  lead,  sul- 
phu'-ous  acid,  etc.  By  treatment  with  sulphites  of  alkali  metals, 
sulphides,  and  other  chemicals,  the  insoluble  tannins  are  dissolved 
and  precipitation  is  prevented  in  the  sour  tan  liquors.  The  bulk  of 
the  South  American  made  extract  is  given  a  sulphite  treatment. 
This  prevents  the  formation  of  an  insoluble  sUmy  film  on  the  leather, 
and  enables  ready  penetration  of  the  tannin.  The  decolorized  or 
untreated  extract  is  then  evaporated  in  triple  effect  vacuum  evapo- 
rators to  a  liquid  of  35  per  cent  tannin  content,  or  to  a  point  where 
20  to  25  per  cent  water  remains.  This  product,  on  cooling,  sohdifies 
and  contains  65  per  cent  ^annin.  According  to  Argentine  practice, 
91  to  93  per  cent  of  the  tannin  in  wood  is  removed.  The  tannin  con- 
tent of  the  heartwood  is  15  to  25  per  cent,  averaging  21  per  cent. 

Organization. — The  extract  industry  is  highly  organized  and  well 
developed,  and  was  able  during  the  war  to  meet  the  large  demand  for 
extract.  The  largest  producer  of  extract,  the  La  Forestal  Land, 
Timber  &  Railway  Co.,  controls  over  6,000,000  acres  of  land,  owns  its 
railroads,  barges,  tugs,  and  has  extract  plants  situated  in  or  near  the 
forests.  It  had  an  authori7ed  capital  of  $15,695,000  and  produces 
the  bulk  of  extract  of  Argentina  and  Paraguay.  Several  other  com- 
panies produce  quebracho  extract,  and  there  are  many  independent 
cutters  of  logs. 

Previous  to  the  war  German  capital  and  equipment  were  repre- 
sented in  South  America.  During  the  war  change  of  ownership  took 
place.  Controlling  interest  of  the  La  Forestal  is  now  held  by  the 
British.  The  other  companies  are  now  mostly  controlled  by  Argen- 
tine capital. 
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To  limit  production  and  fix  the  price  a  syndicate  was  formed  i» 
1907.  Owing  to  lack  of  agreement  the  pool  was  dissolved  in  1909. 
It  was  reformed  in  1916.  The  effect  of  the  pool  on  selling  prices  of 
extract  is  discussed  imder  the  paragraph  dealing  with  prices. 

History  of  Quebracho. -^^sriy  explorers  report  the  use  of  quebracho 
wood  as  a  tannage  by  the  Paraguayan  natives.  This  wood  first  ap- 
peared at  the  Paris  exposition  in  1867.  In  1871  quebracho  was  used 
oy  several  tanneries  in  Havre  and  Antwerp  and,  in  1876,  by  the 
Swiss  and  the  German  tanners  on  the  Rhine.  As  an  important  tan- 
ning material  its  use  dates  back  about  30  years. 

Although  the  logs,  on  accoimt  of  their  great  weight,  are  difficult  to 
handle,  they  were  shipped  to  Europe  and  the  Umted  States,  where 
the  extract  was  made  by  the  tanners  or  extract  makers.  The  use  of 
quebracho  was  an  important  factor  in  the  development  of  the  Ger- 
man tanneries  and  enabled  Germany  to  displace  American  tanned 
leather,  as  indicated  by  the  following  data.  In  1876  United  States 
exported  6,400,000  pounds  of  leather  to  Germany;  in  1886,  2,000,000 
pounds;  and  in  1906,  our  export  to  Germany  was  only  205,000 
pounds. 

Previous  to  1889  South  America  engaged  only  in  cutting  and  ex- 
porting the  logs;  in  that  year  the  first  extract  plant,  was  established 
on  the  Paraguay  River.  Since  that  date  a  rapid  development  of  the 
extract  industry  has  taken  place,  and  at  present  there  are  about  20 
extract  plants  in  South  America. 

The  early  use  of  extract  was  restricted  on  account  of  the  large 
amount  of  insoluble  tannin.  The  discovery  by  Dr.  Lepetit  and 
Tagliani,  of  Milan,  that  by  treatment  of  quebracho  extract  with  sul- 
phites of  alkali  metals  the  insoluble  tannins  were  dissolved  and  pre- 
cipitation prevented  in  the  sour  tan  liquors  was  of  fundamental  im- 
portance to  the  widespread  use  of  quebracho.  Patents  for  this  process 
were  taken  out  in  all  European  countries  in  1896.     The  United  States 

f)atent  was  not  granted,  however,  until  1905.     Under  this  patent 
arge-scale  production  of  extract  was  developed  in  Berlin,  and  Ger- 
many became  a  large  exporter  of  this  product. 

England,  Germany,  Italy,  and  the  United  States  manufactured 
extract  previous  to  the  war,  and  also  during  the  war,  with  the  ex- 
ception of  Germany. 

Foreign  production  and  exports. — ^Argentina  and  Paraguav  are  the 
largest  producers  of  extract.  Ninety-odd  per  cent  of  tne  South 
American  extract  is  exported.  England,  Germany,  and  Italy  previous 
to  the  war  made  and  exported  considerable  quantities  of  extract. 
The  total  possible  world's  output  is  estimated  to  be  about  200,000 
tons.  Argentina  exported  in  1895  quebracho  extract  valued  at 
$40,167,  increasing  with  slight  fluctuations  to  an  export  of  $909,904 
in  1902.  The  value  of  the  exports  varied  from  $1,204,041  in  1903  to 
$4,226,333  in  1909.  In  1910-1915  the  value  of  the  exports  varied 
from  four  to  five  millions  per  year.  Due  to  the  enormous  demand 
for  military  leather  in  Europe  and  the  United  States  this  export 
value  increased  to  $15,873,372  in  1915,  reaching  the  maximum  export 
of  $19,663,098  in  1916.  In  1918  the  export  of  extract  was  valued 
at  $13,190,090.  In  1913  quebracho  logs  and  extract  constituted 
2  per  cent  of  the  total  value  of  exports  shipped  from  Argentina.  In 
1916  the  same  products  constituted  40  per  cent  of  the  total  value  of 
exports. 
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Before  the  war  Germany  exported  over  20,000  metric  tons  of  ex- 
tract per  year  dxiring  the  period  1911-1913.  It  is  stated  that  on 
account  of  the  scarcity  of  returning  freights  quebracho  logs  go  to 
Liverpool  at  a  lower  rate  than  from  the  Kiver  Plate  to  New  York. 
This  has  favored  the  importation  of  logs  to  England  and  the  prepara- 
tion of  extract  in  that  country,  resulting  in  an  export  trade  in 
extract.     Italy  has  also  produc/cd  considerable  quantities  of  extract. 

In  spite  of  the  economy  of  freight  in  favor  of  the  extract  the 
export  of  logs  has  shown  a  rise  proportional  to  the  increase  in  extract 
production  m  South  America  up  to  the  year  1915;  after,  that  date 
the  extract  exports  increased  enormously,  while  the  export  of  logs 
decreased. 

During  the  war,  to  economize  tonnage,  the  United  States  prohib- 
ited the  importation  of  quebracho  logs.  The  restriction  announce- 
ment was  made  April  22,  1918,  by  the  War  Trade  Board.  One  ton 
of  quebracho  wood  occupies  65  cubic  feet,  or  1.3  ship  tons,  while  1  ton 
of  solid  extract  occupies  42  cubic  feet,  or  0.84  ton.  In  addition  to 
the  freight  economy  on  account  of  bulk,  a  greater  advantage  in  favor 
of  the  extract  is  its  higher  tannin  content.  The  extract  contains  65 
per  cent  tannin,  while  the  logs  contain  about  20  per  cent;  hence  a  ton 
of  extract  (2,200  pound)  contains  1,300  pounds  of  tannin,  while  a 
ton  of  logs  (2,200  pounds)  contains  400  pounds  of  tannin.  One  ton 
of  solid  extract  requires  about  3^  tons  of  logs.  This  economy  in 
freight  is  an  important  factor  in  the  development  of  extract  produc- 
tion in  South  America  and  favors  the  importation  into  the  United 
States  of  solid  rather  than  liquid  extract.  In  addition,  the  high  or 
low  freight  rates  have  influenced  the  export  of  extract  from  Ar- 
gentina. 

The  estimated  production  of  1919  in  South  America  ^  was  a  mini- 
mum of  144,650  tons  of  extract  and  a  maximum  of  204,500  tons, 
divided  as  follows: 

Low.  Hish. 

La  Forestal tons. .  122, 150  174, 000 

Fontana  (Ltd.) .do. ...     10, 000  ]2, 000 

International  Product do 2, 500  5, 000 

Another do....     10,000  13,000 

The  tendency  of  the  war  was  to  centralize  the  world's  production 
of  quebracho  extract  in  South  America. 

The  Argentina  export  duty  on  quebracho  logs  was  0.000487  per 
pound  and  0.00535  per  pound  on  extract  in  April,  1920.  The  export 
duty  of  Paraguay  in  April,  1920,  was  0.000218  per  pound  on  logs  and 
0.0035  on  extract. 

DOMESTIC   PRODUCTION. 
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Materials. — The  quebracho  log  is  the  raw  material  of  the  quebracho 
extract  industry.  The  export  of  logs  from  South  America  is  not 
under  the  control  of  the  syndicate,  as  there  are  many  independent 
concerns  cutting  and  selling  quebracho  logs.  The  price,  however,  of 
the  independent  cutters  is  influenced  by  the  syndicate  quotation  on 
logs.  Tne  equipment  for  the  manufacture  of  extract  is  available  in 
the  United  States.  The  method  and  equipment  used  is  similar  to 
that  described  under  foreign  production. 

»  Commerce  Reports,  No.  133,  June  7, 1919. 
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Organization. — ^Three  firms  were  formerly  manufacturing  quebracho 
extract  from  the  logs:  The  New  York  Quebracho  Co.,  Brooklyn, 
N.  Y.;  Stamford  Extract  Manufacturing  Co.,  Stamford,  Conn.;  and 
Elk  Tanning  Extract  Co.,  Ridgway,  Pa.  The  first  of  these  firms,  the 
largest  producer,  is  owned  by  the  Forestal  Land,  Timber  &  Railway 
Co.,  of  Argentina,  and  was  the  only  plant  making  extract  in  1920. 
The  Stamford  extract  plant,  also  a  manufacturer  of  dyewood  extracts, 
was  destroyed  by  fire.  The  Elk  Tanning  Extract  Co.  is  owned  by 
the  Central  Leather  Co.,  one  of  the  largest  tanning  and  leather  con- 
cerns in  the  United  States.  One  of  the  former  makers  reports  that 
the  high  cost  of  ocean  freights,  insurance,  and  shipping  costs  make 
the  domestic  manufacture  of  extract  unprofitable  in  competition 
with  the  South  American  product.  The  manufacture  of  extract  re- 
quires technical  men,  and  the  investment  is  several  thousand  dollars 
per  barrel  per  day  output  of  extract. 

In  addition  to  the  preparation  of  extract  from  logs,  it  is  estimated 
that  about  25  per  cent  of  the  imported  solid  extract  is  dissolved 
and  sold  to  the  tanner  as  a  liquid  extract.  This  liquid  may  be  given 
a  clarification  and  precipitation  treatment. 

Domestic  production  and  consumption. — Our  production  of  extract 
has  not  been  adequate  to  meet  the  domestic  consumption.  The 
United  States  has  imported  both  extract  and  logs.  The  imported 
extract  has  from  one  to  five  times  the  value  of  the  imported  logs. 
Liquid  extract  made  from  wood  is  lighter  in  color,  contains  less 
'^reds,''  more  nontannin,  and  brings  a  higher  price  than  liquid  ex- 
tract made  by  dissolving  solid  extracts.  Tanners  claim  that  certain 
advantages  accrue  from  its  use.  This  favors  a  production,  on  a  lim- 
ited scale,  of  extract  in  the  United  States  from  imported  logs.  The 
quebracho  extract  production  is  not  separately  listed  in  the  census  of 
manufacturers. 

Assuming  that  1  ton  of  solid  extract  requires  on  the  average  3| 
tons  of  wood,  the  production  of  extract  in  the  United  States,  based  on 
the  imported  logs,  has  been  as  follows:  For  the  period  1907-1915  the 
average  yearly  production  in  terms  of  solid  extract  was  44,904,200 
pounds.  During  this  period  81,757,714  pounds  was  the  average 
yearly  import.  In  the  period  1914-1917  the  average  yearly  produc- 
tion in  terms  of  solid  extract  was  48,400,000  pounds;  during  that 
period  the  average  yearly  import  of  extract  was  87,567,492  pounds. 
The  quantity  of  extract  imported  is  nearly  twice  the  domestic 
production. 

Domestic  exports. — The  United  States  does  not  produce  quebracho 
extract  in  sufficient  quantity  to  meet  the  domestic  demands.  The 
export  trade  is  restricted  to  the  reexportation  of  foreign-made  solid 
extract.  Small  amounts  of  domestic-made  liquid  extract  have  been 
exported  to  Canada,  which  is  the  chief  consumer  of  the  reexported 
foreign-made  extract. 

IMPORTS. 

Argentina  is  the  chief  source  of  our  quebracho  extract.  In  the 
period  1912-1914,  93  per  cent  of  our  imported  extract  came  from  that 
country;  3.3  per  cent  from  England;  and  1.6  per  cent  from  Italy. 
In  1916-17  our  total  imports  came  from  South  America. 

In  1907,  76,034,000  pounds  of  extract,  valued  at  $2,320,000,  were 
imported,    increasing   to    102,005,000   pounds   in    1909    valued    at 
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52,741,000,  and  gradually  receding  to  67,281,000  pounds  in  1912 
valued  at  $2,223,000,  and  again  increasing  to  the  maximum  import 
of  120,450,283  pounds,  valued  at  83,676,749,  in  1915.  Imports  de* 
<?reased  from  this  point  to  59,808,734  pounds,  valued  at  $5,198,904, 
in  1917. 

PRICES. 

The  price  of  quebracho  extract  has  been  subject  to  great  variation, 
owing  to  syndicate  control  or  lack  of  syndicate  control,  with  subse- 
<juent  overproduction,  and  to  variation  in  demand  for  this  tanning 
material  and  to  the  recent  high  war  freight  rates. 

Solid  Quebracho  extract  in  the  period  January,  1912,  to  July,  1915, 
is  quoted  at  4f  to  5^  cents  per  pound,  increasing  abruptly  to  12  to 
13  cents  per  pound  in  the  latter  part  of  1915.  .  In  January,  1916,  it 
reached  tne  maximum  price  of  20  cents  per  pound.  During  the  latter 
part  of  1916  and  1917  it  was  quoted  at  14  to  16  cents  per  pound, 
receding  to  9  to  11  cents  in  1918.  In  1919  it  increased  to  13  to  15 
"Cents  per  pound  and  was  quoted  at  11^  to  13  cents  per  pound  in 
January,  1920. 

Liquid  quebracho  extract  of  42°  was  quoted  at  2}  to  3  cents  per 
pound  in  1912-1915.  In  1916  it  sold  for  its  maximum  price  of  14 
cents,  receding  to  5^  cents  per  pound  in  1918.  Liquid  extract  of 
51°  was  quoted  at  3^  to  4  cents  per  pound  during  the  period  January, 
1912,  to  October,  1915,  increasing  to  15  cents  in  January,  1916,  and 
later  receding  to  6^  to  7  cents  in  tne  latter  part  of  1918.  In  January, 
1920,  it  was  quoted  at  5^  to  6  cents  per  pound.  Liquid  extracts  made 
from  wood  command  ^  to  1  cent  more  per  pound  tnan  the  liquid  ex- 
tract made  by  dissolving  the  solid  extract. 

Th«  average  price  per  ton  on  quebracho  extract  for  Argentine 
export  for  the  year  1914  was  $56.64;  for  1915,  $138.64;  for  1916, 
$176.38;  for  1917,  $136.30;  for  1918,  $89.28  and  $99.39.  The  aver- 
age annual  price  on  quebracho  logs  per  ton  for  the  same  years  are 
as  follows:  1914,  $11.33;  1915,  $11.20;  1916,  $12.56;  1917,  $13.30, 
and  1918,  $14.62. 

The  invoice  value  of  the  United  States  imports  of  extract  in  1914 
was  $54  per  ton;  for  1915,  $58;  for  1916,  $134;  for  1917,  $174,  and 
for  1918,  $96.  The  above  values  are  the  yearly  average  for  both 
liquid  and  solid  quebracho  extract. 

In  1907  the  panic  forced  large  sales  of  quebracho  extract,  resulting 
in  a  demoralized  market  for  quebracho  and  other  tannins  as  well. 
At  the  time  of  the  formation  of  the  syndicate  solid  quebracho 
-extract  sold  for  $57.90  to  $77.20.  The  syndicate  first  raised  the 
price  of  extract  to  $67.55  per  ton,  and  later  to  $72.38  per  ton.  In 
1909  the  syndicate  dissolved,  due  to  the  lack  of  agreement,  and  the 
price  dropped;  reaching  in  1913  $59.83  per  ton.  This  figure  is 
repoited  to  be  only  slightly  above  the  actual  production  cost  of 
solid  extract  in  Paraguay.  Many  factories  shut  down  and  the 
Argentine  producers  complained  that  Germany  made  and  sold 
extract  from  imported  logs  for  less  than  the  Paraguay  cost  of  pro- 
duction. The  frontier  value  declared  by  German  exporters  was 
$55.70  to  $58.75  per  ton.  The  advent  of  the  war  increased  the 
demand  for  extract  and  removed  German  competition.  In  the 
-early  part  of  1915  solid  quebracho  extract  was  quoted  at  $77.20  per 
ton.     The  war  demands  caused  a  rapid  increase  to  $220  per  ton  in 
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the  early  part  of  1916^  the  price  reaching  a  maximum  of  $236.42 
per  ton  in  the  second  quarter  of  1916.  At  this  price  overproduction 
occurred  and  the  substitution  of  cheaper  tanning  materials  in  Europe 
caused  the  price  to  recede.  According  to  a  report  published  Novem- 
ber 24,  1916,  in  La  Nacion,  in  Buenos  Aires,  10  companies,  6 
Argentinian  and  4  Paraguayan,  with  an  annual  production*  of 
165,000  tons  of  extract,  formed  a  syndicate  to  reduce  the  output  to 
meet  the  world's  consumption,  estimated  at  130,000  tons,  and  to 
fix  a  uniform  price.  A  Buenos  Aires  firm  was  selected  as  the  sole 
buyer  and  seller. 

After  the  syndicate  agi'eement  the  price  of  extract  rose  to  $144.75 

f)er  ton.  In  January  and  February,  1917,  the  price  was  $173.70, 
ater  being  reduced  to  $164.05  per  ton.  This  figure  held  through 
April  and  May.  Later,  in  spite  of  the  pool  formation,  the  price,  on 
account  of  high  freight  and  decreased  demand,  receded  in  trie  early 
part  of  1919  to  about  $96  per  ton.  By  April,  1919,  it  returned  to 
$135  per  ton  for  export  and  $111  per  ton  for  domestic  consumption. 

TARIFF   HISTORY. 

Quebracho  logs  have  been  duty  free.  Quebracho  extract  by  the 
act  of  1913  was  free.  By  the  act  of  1909  the  extract  was  dutiable, 
those  extracts  not  exceeding  in  density  28°  Baum6  at  the  rate  of 
one-half  of  1  cent  per  pound,  while  those  exceeding  28°  Baum6 
were  at  the  rate  of  three-fourths  of  1  cent  per  pound. 

The  effect  of  the  1909  act  was  to  favor  the  importation  of  solid 
extract.  At  the  time  of  the  act  of  1897  the  only  grade  of  extract 
imported  was  the  liquid  extract  of  about  28°  BaumS,  containing 
about  35  per  cent  tannin.  Between  1897  and  1907,  the  manufacture 
of  solid  extract  was  perfected.  The  1909  rate  of  one-half  of  1  cent 
per  pound  duty  on  the  extract  not  exceeding  28°  Baum6  and  three- 
lourths  of  1  cent  per  pound  on  those  over  28°  Baume  includes  the 
solid  extract  of  65  per  cent  tannin  under  the  latter  class.  These  rates 
are  not  in  proportion  to  the  tannin  content  or  the  value  of  the  two 
extracts.  They  favor  the  solid  extract  and  resulted  in  the  importa- 
tion of  solid  quebracho  extract.  In  addition,  the  solid  extract  can 
be  shipped  in  bags,  which  cost  less  and  reduce  the  freight  cost. 
The  solid  extract  also  involves  shipping  less  water  and  more  tannin 
than  the  liquid.  By  the  act  of  1897  extracts  of  quebracho  were 
dutiable  at  one-half  of  1  cent  per  pound.  The  first  mention  of  que- 
bracho distinct  from  other  tanning  extracts  was  made  in  1897. 

Competitive  Conditions. 

The  South  American  extract  plant  situated  in  the  interior  enjoys  a 
large  economy  of  freight  in  contrast  to  the  American  extract  maker, 
who  must  pay  freight  on  logs  from  the  forest  to  New  York.  The 
tannin  content  of  the  logs  is  21  per  cent  and  the  solid  extract  65  per 
cent.  The  cost  of  labor  is  much  less  in  South  America  than  in  the 
United  States.  The  domestic  producer  has  the  advantage  of  better 
skilled  help  and  technical  control.  The  German  quebracho  extract 
makers  are  reported,  owing  to  their  greater  skill,  to  have  sold  at  the 
German  ports,  prior  to  the  war,  extracts  made  from  imported  logs,  at 
a  lower  price  than  the  cost  figured  without  profits  on  extract  delivered 
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at  Buenos  Aires.  England  has  also  been  an  exporter  of  quebracho 
extract.  The  British  extract  maker  has  a  lower  freight  on  logs  to 
England  than  the  American  to  New  York,  owing  to  the  lack  of 
cargoes  from  the  River  Plate  to  England  for  returning  ships. 
The  bulk  of  extract  made  in  South  America  is  under  the  control  of  the 
syndicate,  but  the  supply  of  logs  is  not  under  their  control. 

Tariff  Considerations. 

South  American  quebracho  extract  is  competitive  not  only  with 
domestic  quebracho  extract,  but  with  the  domestic  tanning  materials^ 
chestnut,  hemlock,  oak,  etc.  Chestnut  is  the  most  important 
domestic  tanning  material,  and  is  produced  in  a  quantity  adequate  for 
the  domestic  requirements.  The  domestic  peel  and  the  supply  of 
hemlock  and  oak,  on  the  other  hand,  is  decreasing.     Importations  of 

Suebracho  have  a  direct  influence  on  the  amount  of  chestnut  and  other 
omestic  tannins  manufactured  and  consumed.  Overproduction  of 
quebracho  extract  affects  the  price  and  production  of  the  world's 
other  important  tanning  materials. 

The  cost  of  quebracho  is  an  important  factor  in  the  cost  of  tanning 
certain  grades  of  leather.  Increases  in  cost  may  be  due  to  the  tariff 
rates  or  to  the  South  American  extract  pool,  which  has  power  to  deter- 
mine the  export  price  from  that  country. 

The  tariff  of  1909,  with  a  duty  of  one-half  of  1  cent  per  pound  on 
extracts  not  exceeding  28°  Baum6  density,  three-fourths  of  1  cent  per 
pound  on  extracts  above  28°  Baum6  density,  resulted  in  importation 
of  the  solid  extract  (65  per  cent  tannin)  practically  eliminating  the 
liquid  extract  (35  per  cent  tannin)  from  our  imports.  The  solid 
extract  (65  per  cent  tannin)  is  to-day  the  important  extract  of  com- 
merce, as  this  contains  more  tannin,  less  water,  and  can  be  shipped  at 
less  cost  and  in  cheaper  containers,  bags  being  used  in  place  oi  tight 
barrels  required  for  the  liquid  extract. 

A  tariff  on  the  solid  quebracho  extract  would  favor  the  domestic 
production  of  liquid  extract  from  imported  logs. 

The  manufacture  of  quebracho  extract  in  the  United  States 
primarily  depends  on  whether  logs  can  be  imported  at  a  cost  which 
will  permit  of  their  manufacture  into  extract  in  competition  with 
extract  from  South  America.  The  higher  value  and  better  properties 
of  liquid  extract  made  from  wood  compared  with  liquid  extract  made 
from  solid  extract  favors  the  production  of  extract  on  a  limited  scale 
in  the  United  States.  This  holds  true  only  where  the  price  differ- 
ential is  not  too  great.  It  is  stated  that  elimination  of  the  American 
quebracho  extract  manufacturer  would,  by  failure  of  competition 
offered  to  the  South  American  extract  industry,  give  the  foreign  pool 
control  of  the  quebracho  extract  prices  and  enable  the  foreign  pro- 
ducer to  subject  the  American  tanner  to  exorbitant  rates. 
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QuehriirAo  ei,tracl — Imporli  bg  eoufUrUi  (Jhml  iieari). 
[War  Trade  BoaM,  Bureau  of  Resrarch.) 
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Qvehracho  wood — Imports  Jor  commmption — Eevenue. 


Fiscal  years. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919, 
1920. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

.....do. 

do. 

do. 

do. 

do. 

....do. 
....do. 


Quantity. 


Tent. 
48,871 
66,003 
80,210 
64,703 
68,174 

101,869 
73,967 
54,715 

106,864 

96,211 

53,871 

2,689 

33,672 


Value. 


$612, 
731, 

1,068, 
952, 
982, 

1,300, 
900, 
750, 

1,698, 

1,086, 
848, 

480, 


971 
795 
647 
726 
315 
126 
880 
873 
465 
946 
671 
048 
503 


Duties 
collected. 


Value  per 

unit  of 
quantity. 


$12.64 
U.07 
13.20 
14.72 
14.41 
12.76 
12.18 
13.72 
14.96 
11.42 
15.75 
11.55 
14.27 


Actual  and 

computed 

ad  valorem 

rate. 


Per  eevt. 
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Quebracho,  extracts  Jor  tanning — Imports  Jar  consumption — Revenue. 


Fiscal  year. 


Rates  of  duty 


1908. 

1909. 

1914. 

1915. 

1916. 

1917. 

1918. 

1919 

1920. 


1910. 
1911. 
1912. 
1913. 
1914. 


1910. 
1911. 
1912. 
1913. 
1914. 


\  cent  per  pound . 

do 

Free 

do 


.do. 
-do. 
.do, 
.do. 
.do. 


Quantity. 


Pcmnds. 

62,693,671 

99,108,284 

91,792,517 

126,565,857 

81,501,892 

61,977,849 

101,523,282 

137,151,143 

164,944,717 


Value. 


$2,037,648 
2,685,021 
2,496,629 
3,676,749 
6,432,458 
5,382,433 
4,917,212 
5,856,803 
8,023,641 


Duties 
collected. 


$312,968 
495,541 


Value  per 

unit  of 

quantity. 


$0,033 
.027 
.027 
.029 
.067 
.087 
.048 
.043 
.062 


EXCEEDING  IN  DENSITY  28"  BAUM^:. 


I  cent  per  pound.. 

do 

do 

do 

do 


55,982,266 
74,304,509 
70,660,665 
60,967,429 
7,222,681 


$1,879,507 

2,548,587 

2,369,906 

1,609,692 

189,663 


$419,867 

557,288 

629,965 

457,255 

54,170 


NOT  EXCEEDING  IN  DENSITY  28"  BAUM6. 


i  cent  per  pound 

do 

do 

do 

do , 


34,501,310 

3,302,191 

3,579,060 

2,637,385 

590,641 


$978,411 
72,757 
82,987 
62,722 
13,822 


$172,506 

16,510 

17,895 

13,186 

2,953 


Actual  and 

computed 

ad  valorem 

rate. 


$0,034 
.034 
.033 
.026 
.026 


Percent. 
15.36 
18.46 


22.34 
21.87 
22.46 
28.41 
28.66 


$0,028 

17.68 

.022 

22.69 

.023 

21.56 

.024 

21.02 

.023 

21.37 

S 

3 

J 
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Quebracho  extract — Exports  ojjoreign  merchandise  (fiscal  years). 


Exported  to— 


Belgium 

United  Kingdom. 

Canada 

Mexico 

Cuba 

Japan 

Another 


Total. 


1910 


Pounds. 


109,884 

321,865 

5,519,366 

16,478 

129,596 


1,030 


6,097,219 


Value. 


$3,670 

11, 135 

161,974 

635 

3,859 


22 


1911 


Pounds. 


5,576,264 

52,979 

60,662 

715,021 

2,173 


1912 


Value. 


Poimds. 


$166,898 

1,735 

1,704 

23,815 

80 


154,867 

4,152,807 

45,625 


531,127 
16,337 


181, 195  6, 406, 089  184, 232 


4,909,902 


Value. 


$4,618 

120,580 

1,678 


17,800 
605 


145,315 
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VBlue. 
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1  Free  and  dutiable. 

Qutihraclto.  solid — Priixi  per  pound.  wJiolesnU,  Neiv  York. 

[Fioni  OU,  Painl,  and  Drag  Beporter.) 
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Quebracho  and  qvehraeho  extract — Rates  of  duty. 


Actof- 

Par. 

TarUt  classification  or  description. 

Rates  of  duty. 

specific  and  ad 

valorem. 

1897 

22 
22 

624 

*   *   ♦    Extracts  of  auebracho  and  of  hemlock  bark 

i   of  1   cent   per 

pound.    I 
Do. 
}   of  1    cent   per 

pound. 
Free. 

1909 

*   *   *    Extracts  of  quebracho,  not  exceeding  in  density  28"  Baurn^. 
E^ceedinir  in  density  28*  Raumi^. ....» -- 

1913 

Tanning  material:  Extracts  of  quebracho,  and  of  hemlock  bark; 
extract  of  nuts  and  nutgalls  and  woods  used  expressly  for  dyeing 
or  tanning:    *    *    *   all  the  foregoing  not  containing  alcohol  and 
not  specially  provided  for  in  this  section. 

Crude  wood — Rates  of  duty. 


Actof- 

Par. 

Tarifl classification  or  description. 

Rates  of  duty. 

specific  and  ad 

valorem. 

1894 
1897 

386 

482 
499 

624 

Articles  in  a  crude  state  used  in  dyeing  or  tanning,  not  specially 

provided  for  in  this  act. 
.... .do.  .............................................................. 

Free. 
Do. 

1909 
1913 

Articles  in  a  crude  state  used  in  dyeing  or  tanning,  not  specially 

provided  for  in  this  section. 
Tanning  material:    *    *    *   and  articles  in  a  crude  state  used  in 

dyeing  or  tanning:  all  the  foregoing  not  containing  alcohol  and  not 

specially  provided  for  in  this  section. 

Do. 
Do. 

March 

April , 

MSy 

June 

July 

August 

September . 

October 

November. 
December. 


January . . 
February. 

March 

Anril 


Api 

Ma! 


/ay 

June 

July 

August 

September. 

Octoter 

November. 
December. 


January.. 
Kebnmry. 
March . . . , 
April 


Quebracho — Export  duties. 
ARGENTINA. 


1918. 


1919. 


1920. 


Cents  per 
pound. 

0.0000648 
.0000648 
.0000648 
.0000520 
.0000520 
.0000520 
.0000520 
.0000520 
.0000520 
.0000520 


.0000520 

.0000520 

.0000520 

.0000914 

.0000914 

.0000914 

.000:^92 

.000:^92 

.000392 

.0002?8 

.0002?8 

.000238 


.000270 
.000389 
.000449 
.000487 


Extract. 


Cents  per 

pOUTM. 

.  0.00201 
.00131 
.00131 
.00131 
.00131 
.00131 
.00131 
.00131 
.00131 
.00131 


.00131 
.00131 
.00131 
.00221 
.00282 
.00326 
.00354 
.0a392 
.00470 
.00640 
.00540 
.00540 


.00577 
.00578 

.oa'^so 

.00535 


J 


TASIFF   IKFOSMATION   SUBVBYS. 
Qiubraeho — Exporl  dutif — Continued. 

PARAGUAY. 


IT,  1913,  to  April,  IBM 


uary,  I91S,  to  February,  1919 002169 

uarj-,  1B19,  to  Aug.  IB,  rtlB M1311 

Ifl,  1919,  tn  SepiemlMr.  191B fl02lS» 

mW,  1919.  toApnl,  IBM MJMl 


SUMAC. 

General  Ikforuation. 

id  of  1913. — Paragraph  30,  "Extracts  and  decoctions  of  *  *  * 
lac,  *  *  *  three-eighths  of  1  cent  per  pound."  Paragraph 
,  "Sumac,  ground  or  unground,  free." 

DESCRIPTION. 

umac  consists  of  the  dried  leaves  and  leaf  stems  of  several  species 
;he  Rhus.  The  Rhus  coriana  is  extensively  cultivated  in  Sicily, 
ing  the  host  and  least-colored  sumac.  The  Venetian  and  Turkish 
lac,  of  poorer  quality,  is  furnished  by  the  Rhus  cotinus.  Italy, 
,in,  Greece,  and  the  United  States  are  large  producers  of  sumac. 
Europe  the  Pistacia  lentiscus  (mastic  tree),  "schinia"  or  "skins," 
ised  for  the  adulteration  of  the  true  sumac.  Large  amounts  are 
orted  from-Tunis  to  Sicily  for  this  purpose. 

Tie  domestic  sumac  is  derived  chiefly  from  the  Rhus  glabra  (white), 
(s  copiUina  (dwarf),  and  the  Rhus  hirta  (staghorn).  Virginia, 
it  Virginia,  North  Carolina,  Maryland,  and  Pennsylvania  furnish 

domestic  supply  of  leaf.  The  supply  in  the  United  States  is 
remelv  large.     Recently,  sumac  intermediate  in  quality  between 

Sicily  and  the  Virginia  leaf  has  been  found  in  Kentucky  and 
messee. 

umac  is  sold  as  whole  leaves  with  twigs,  in  bags  or  bales,  and  as 
ound  sumac."  The  latter  product  results  from  the  grinding  of 
leaf.     The  extract  is  marketed  as  a  thick  red-brown  liquid  of  42° 

51°  Twaddell,  containing  22  to  23  per  cent  and  26  to  27  per  cent 
lin,  respectively.  The  domestic  leaf,  properly  gathered  and  cure<l, 
tains  about  20  to  22  per  cent  tannin.  Sumac  from  the  red  clay 
s  of  Powhatan  and  Amelia  Counties  of  Virginia  contains  over  30 
cent  tannin.  The  sumac  tannin  is  ordinary  gallotannic  acid, 
[nported  Sicilian  sumac  consists  entirely  of  the  cured  leaf.  It  has 
wer  color  content  than  the  domestic  leaf,  which  is  probably  due 
leveral  factors:  (1)  Sicily  sumac  is  cultivated;  (2)  the  soil  and 
latic  conditions  differ  from  those  in  the  United  States;  (3)  great 
!  is  taken  in  curing;  and  (4)  the  species  of  sumac  is  not  the  same 
he  domestic. 
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USES. 


Most  of  the  domestic  sumac  extracts  are  consumed  by  the  textile 
industry  for  the  dyeing  and  printing  of  cotton,  where  it  serves  as  a 
mordant  for  ^' basic''  dyes,  it  is  also  used  on  silk  as  a  mordant  and 
a  weighting  agent.  Sumac  is  used  in  tanning  pigskins,  sheepskins, 
and  light  leather  used  for  bookbinding,  gloves,  hatbands,  etc.,  and 
for  removing  dark-colored  tans  from  the  surface  of  bag,  case,  and 
harness  goods.  Most  of  the  Sicilian  extracts  are  used  in  tanning  the 
light-colored  leathers.  In  the  textile  trade  it  has  the  same  uses  as 
the  domestic  extract,  possessing  the  advantage  of  less  color. 

DOMESTIC    PRODUCTION. 

Gathering  arid  curing  sumdc  leaf, — ^As  already  stated,  the  domestic 
supply  is  very  large.  It  occurs  east  of  the  Mississippi,  growing  wild, 
not  only  without  cultivation  but  even  as  a  nuisance,  in  cut-over^ 
uncultivated,  and  mountainous  districts.  It  is  gathered  on  a  large 
but  unorganized  scale  in  Virginia,  West  Virginia,  Maryland,  Pennsyl- 
vania, and  North  Carolina.  Excepting  in  Virginia,  all  three  varieties, 
the  white,  dwarf,  and  staghorn,  are  mixed.  In  eastern  Virginia  the 
white,  or  Rhus  glabra j  is  gathered  exclusively;  Buckingham  and  Albe- 
marle Counties  give  the  best  quality  leaf. 

The  extract  manufacturer  recognizes  two  varieties  of  sumac,  the 
''white  leaf"  and  ''dark  leaf,"  the  latter  giving  a  higher  yield  of 
extract. 

Usually  the  sumac  is  scattered,  although  occasionally  large  dense 

Eatches  are  found.  In  gathering,  the  branches  are  cut  or  broken 
elow  the  lowest  leaf.  The  roots  and  stems  are  of  no  value  to  the 
extractor.  The  average  amount  gathered  by  a  man  is  200  to  300 
pounds  per  day  on  the  dry  basis.  Women  and  children  gather  a 
considerable  part  of  the  crop.  It  is  allowed  to  wilt  and  dry  in  the 
sun,  or  is  spread  directly  in  1  to  3  foot  layers  in  a  barn  where  it 
slowly  drys,  being  frequently  turned  to  prevent  mildewing.  There 
is  a  50  to  60  per  cent  loss  of  weight  in  curing,  and  an  additional 
5  to  15  per  cent  loss  in  transfer  and  packing.  It  is  packed  in  bags 
furnished  by  the  manufacturer  for  shipment.  A  small  part  is  baled  : 
this  entails  a  loss  of  leaf.  The  prewar  price  received  by  the  farmer 
was  $0.60  to  $1.10  per  hundredweight,  but  the  price  has  not  been  as 
high  in  recent  years.  For  the  1920  crop  the  price  has  advanced  to 
$2  per  hundred  pounds. 

The  improvement  of  the  domestic  sumac  leaf  by  offering  a  bonus 
on  the  better  grades  has  been  suggested.  It  is  doubtful  whether  the 
farmer  would  accept  the  decisions  of  the  extract  manufacturer  on  the 
quality  of  the  leaf,  and  the  establishment  of  a  Government  bureau 
might  be  necessary  in  order  to  develop  successfully  a  bonus  system. 
Equipment  and  method  of  production  of  sumac  extract — The  dried 
sumac  Droken  leaf  is  extracted  by  hot  water  in  a  series  of  copper 
autoclaves  arranged  as  a  diffusion  battery,  either  in  single  units  or 
iinits  of  three.  Ihe  resulting  thin  extract  passes  through  filter  tanks 
for  removing  suspended  leaf  or  fiber  and  is  evaporated  under  reduced 
pressure  in  a  triple-effect  vacuum  evaporator  to  a  density  of  42°  or 
51°  Twaddell;  it  is  then  run  into  barrels  for  shipment.  This  equip- 
ment is  obtainable  in  the  United  States.     Extract  made  in  America 
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from  imported  Sicilian  leaf  is  reported  superior  to  the  European 
manufactured  product. 

Decolorized  extracts  are  made  by  treating  the  dilute  extracts 
before  evaporation  with  blood  albumin,  sulphurous  acid,  and  a 
variety  of  chemical  agents,  filtering  and  evaporating  to  required 
density.  This  renders  the  extract  available  for  use  in  dyeing  and 
tanning  for  lighter  shades. 

The  Virgima  domestic  leaf  yields  about  60  per  cent  by  weight  of 
51°  Twaddell  extract,  the  Sicilian  leaf  yields  about  65  per  cent  of 
the  51°  Twaddell  extracts. 

The  extraction  can  be  carried  out  advantageously  in  small  factories 
located  near  the  sumac  supply  or  the  baled  sumac  can  be  shipped  to 
a  factory  where  other  dye  or  tanning  extracts  are  made. 

Geographical  distribution. — ^The  gatl\ering,  curing,  and  manufacture 
of  extract  is  conducted  in  Pennsylvania,  Maryland,  Virginia,  and 
West  Virginia. 

Domestic  production  and  consumption, — The  United  States  in  1914 
produced  4,512,361  pounds  of  sumac  extract,  valued  at  $129,631. 
(Census  of  Manufactures.)  This  extract  was  made  from  both  do- 
mestic and  imported  Sicilian  leaf.  The  imports  of  sumac  extract  in 
the  same  year  were  1,463,297  pounds.  Information  submitted  to  the 
Tariff  Commission,  in  reply  to  a  questionnaire,  indicates  that  the 
domestic  production  in  1918  of  sumac  extract  (terms  of  51°  Twaddell 
density)  was  5,254,208  pounds.  The  domestic  production  of  sumac 
extract  in  1909  was  3,148,790  pounds,  valued  at  $107,456;  in  1904, 
4,093,619  pounds  were  produced,  valued  at  $95,958. 

The  imports  of  sumac  extract  were  32  per  cent  of  the  domestic 
production  in  1914.  As  previously  stated,  the  large  demand  for  the 
Sicilian  product  is  due  to  the  superior  color  of  the  foreign  leaf. 

Domestic  exports. — Excepting  to  Canada,  the  United  States  does 
not  export  any  considerable  amounts  of  sumac  extract.  During  the 
war  small  amounts  were  exported  to  England,  South  America,  and 
Japan. 

FOREIGN   PRODUCTION   AND   IMPORTS. 

Italy  is  the  largest  producer  of  sumac.  Large  exports  are  made 
from  Italy  to  Great  Britain,  France,  Switzerland,  Umted  States,  and 
other  countries.  Cultivation  of  sumac  is  highly  developed  in  Italy, 
and  the  Sicilian  leaf  is  the  best  quality  produced. 

The  exports  of  ground  sumac  from  Italy  have  decreased  from 
49,000,000  pounds  in  1912  to  about  24,000,000  pounds  in  1918.  The 
Italian  exports  of  unground  sumac  also  decreased  about  50  per  cent 
during  this  period,  or  from  22,000,000  pounds  in  1912  to  about 
9,000,000  pounds  in  1918.  The  principal  consuming  countries  of 
Italian  exports  of  sumac  have  been  the  United  Kingdom,  the  United 
States,  and  France. 

The  imports  of  ground  or  imground  sumac  in  the  period  1909  to 
1914  varied  from  10,976,  481  pounds,  valued  at  $291,562  in  1909  to 
14,112,112  pounds,  valued  at  $289,255  in  1913.  The  maximum  im- 
port consisted  of  20,411,022  pounds,  valued  at  $527,102  in  1916. 
The  1917-18  imports  were  approximately  one-half  those  of  1916. 
In  1919,  4,128,309  pounds  were  imported,  valued  at  $145,286.  In 
the  period  1910-1914,  over  97  per  cent  of  the  imports  of  sumac, 
ground  or  imgroimd,  leaf  came  from  Italy. 
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The  sumac  extract  imports  in  the  period  1910-1914  varied  from 
387,348  pounds,  valued  at  $36,025  in  1911,  to  1,463,297  pounds, 
valued  at  $59,022  in  1914.  During  the  war  the  imports  of  extract 
showed  a  great  decrease,  amounting  to  23,706  pounds,  valued  at 
$2,616  in  1918.  Over  97  per  cent  of  the  imported  sumac  is  of  Sicilian 
oririn.  The  remaining  3  per  cent  was  imported  from  England, 
Belgium,  Mexico,  and  the  British  Straits  Settlements. 


PRICES. 

Domestic  groimd  sumac  was  quoted  at  $41  per  ton  in  January, 

1915,  $36  per  ton  in  January,  1916,  and  $50  per  ton  in  January,  1917. 
In  1918  it  varied  from  $55  to  $70  per  ton,  increasing  to  $80  to  $85 
per  ton  in  1919. 

The  imported  Sicilian  sumac  (28  per  cent  tannin)  sold  in  the  period 
1912  to  1917  for  $52  to  $76  per  ton,  excepting  the  last  quarter  of  1914, 
when  it  is  quoted  at  $100  per  ton.  In  1917  and  1918  it  increased 
to  $100  per  ton,  reaching  $140  per  ton  in  April,  1919.  In  1920, 
January,  it  was  quoted  at  $105  to  $110  per  ton.  The  stainless 
Sicihan  sumac  extract  in  the  period  1912  to  July,  1914,  was  quoted 
at  3  to  6i  cents  per  pound,  increasing  to  10  to  17  cents  in  January, 

1916,  receding  to  5  to  13i  cents  per  pound  in  the  later  half  of  1917. 
In  1918  it  was  quoted  at  10  to  11  cents  in  the  first  three  quarters, 
increasing  to  14  to  15  cents  for  1920. 

Domestic  extract  51°  TwaddeU,  was  quoted  at  5  J  to  6 i  cents  per 
pound  in  January,  1918,  6i  to  8  cents  in  January,  1919,  and  7i  to  8 
in  January,  1920. 

Extract  makers  had  the  same  difficulties  to  combat  in  the  importa- 
tion of  sumac  and  its  extract  as  they  did  with  dyestuffs  and  tanning 
materials.  Lack  of  shipping  space  and  shortage  of  labor,  especially 
in  Italy,  on  account  of  tne  war  kept  the  prices  high  and  materials 
very  scarce. 

TARIFF   HISTORY. 

Ground  sumac  was  dutiable  by  the  act  of  1890  at  four-tenths  of  1 
cent  per  pound.  In  1897  this  was  reduced  to  three-tenths  of  1  cent 
per  pound.  By  the  act  of  1913  sumac,  ground  or  unground,  was 
placed  on  the  free  list. 

Sumac  extract  was  dutiable  by  the  act  of  1890  at  seven-eighths  of 
1  cent  per  pound ;  this  was  reduced  to  five-eighths  of  1  cent  per  pound 
by  the  act  of  1897,  and  again  reduced  by  the  act  of  1913  to  three- 
eighths  of  1  cent  per  pound. 

With  the  exception  of  the  year  1916,  when  the  ground  sumac 
imported  was  nearly  double  the  normal  import,  imports  in  the  period 
1914-1919,  when  the  ground  sumac  was  free,  are  not  gi'eater  than 
the  imports  for  the  period  1909-1914,  when  imported  groufid  sumac 
was  subject  to  a  duty  of  three-tenths  of  1  cent.  The  imports  of  sumac 
extract  during  the  period  1910-1915,  under  duty  of  five-eighths  of  1 
cent  per  pound,  were  greater  than  those  of  the  period  1915-1919, 
when  the  rate  of  duty  was  three-eighths  of  1  cent  per  pound.  It 
should  be  noted  in  this  connection  that  the  imports  during  the  war 
period  were  subject  to  influence  by  war  conditions,  including  the 
scarcity  of  vessels. 
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COMPETITIVE    CONDITIONS. 

The  cultivation  of  sumac  in  Sicily  is  highly  developed.  Sicily  is 
i  world's  largest  producer,  and  the  quality  of  Sicilian  sumac  leaf 
the  best.  The  imported  leaf  has  commanded  a  higher  price  than 
i  domestic  leaf,  due  to  its  lower  color  content,  renaering  this 
jduct  available  for  purposea  for  which  the  domestic  product  is  not 
apted.  The  imported  sumac  could  be  used  for  most  purposes  for 
ich  the  domestic  is  consumed.  For  certain  special  applications, 
wcve"",  extract  made  from  domestic  leaf  is  better  adapted  than  the 
;ract  mide  from  imported  leaf.  The  domestic  product  on  account 
its  reddish  color  is  restricted  in  application  to  certain  kinds  of 
eing  and  tanning,  and  is  used  because  of  its  lower  coat.  Informa- 
n  is  not  nt  hand  concerning  the  actual  cost  of  leaf  in  Sicily.  It 
3  not  been  quoted  in  the  United  States  at  a  price  as  low  as  that  of 
!  domestic. 

Because  of  the  difference  in  quality  between  Sicilian  and  domestic 
nac  leaf,  the  two  products  are  not  directly  competitive.  Each 
ised  for  a  pa'-ticular  pu'-pose.  So  long  as  this  diffeence  in  quality 
favor  of  Sicilian  sumac  exists,  it  is  likely  that  it  will  be  imported 
;ardless  of  tariff  duties.  Sicilian  extvact  has  been  consistently 
oted  at  New  York  at  a  price  about  double  that  of  the  domestic 
iracts. 

nac,  eclracland  ground,  fur  Umning — Prodii'iionin  VniUd  Statu  ('■0_^cUd  gource'  i 
[From  Federal  Cffluus  of  Uanu&chirBs,  Tablo  101.] 
,  SUMAC  EXTRACT. 


Y^. 

Quantity. 

Value. 

POUB*. 

' 

GROUND  SITU  AC. 


Sunutc,  ground  or  ungTOu/n/l-~lm,ports  by  countries,  by  fiscal  years. 
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Ppund,. 

V.1^0. 

14,JTO,M9 

tS94,eiS 

io,aM,cr70 

129,  T38 

*^i'm 

13,1»4,53S 

5,078 

3o:«» 

SS3 

33,  TO 

913 

«,319 

i,666 

644 

ZIZ.VS 

>  tl,l21,7S2  pounds  duUable:  9,ftlS,e38  pounds  h 


TARIFF  INFORMATION  SURVEYS. 


83 


SumaCy  grouitdor  unground-^Imports  by  countries,  by  fiscal  years — ^Continued. 


Imported  fram— 

1916 

1917 

1918 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Italy 

21,541,466 

1555,239 

11,637,023 

1365,173 

14,032,926 
13,280 

$466,561 

Unhand 

1,084 

Scotland 

Belpiiim 

British    Straits   Settle- 
ments  

Mexico 

Another 

924' 

37 

456 

18 

Total 

21,542,390 

555,276 

11,637,023 

365,173 

14,046,662 

467,663 

Fiscal  year. 


1GG9. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919, 


Sumac,  ground — Imports  Jor  consamption — Revenue. 


Rates  of  duty. 


lucent  per  pound. 
do 


do. 

do. 

do. 

do. 

Free... 

do. 

do. 

do. 

do. 

do. 


(•Quantity. 


Pound*. 
10,976,481 
12,605,164 
11,671,708 
12,642,129 
14,112,112 
851,473 

8,827,246 
12,048,917 
20,411,022 
10,877,008 
10,657,920 

4,128,309 


Value. 


1291,552 
280,404 
215,298 
238,887 
289,255 
15,299 
216,281 
294,434 
527,102 
337,404 
365,192 
145,286 


Duties 
collected. 


932,929 
37,815 
34,715 
37,926 
42,336 
2,554 


Value  per 

unit  of 
quantity.. 


$0,027 
.022 
.019 
.018 
.020 
.017 
.024 
.023 
.025 
.031 
.033 
.035 


Actual  and 

compute^ 

ad  valorem 

rate. 


Per  cent. 
11.29 
13.49 
16.12 
15.88 
14.64 
16.7(1 


Sumjac,  extract,  Jor  dyeing — Imports  Jor  consumption — Revenue. 


I 


'I 


!  -'4 


SJl 


Fiscal  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rates  of  duty. 


icent  per  pound. 

do 

do 

do 

do 

I  cent  per  pound , 

do 

do 

do 

do 


Quantity. 


Pounds. 

1,461,373 

987,348 

1,389,733 

1,270,825 

433.  505 

1,029,792 

727,449 

36,003 

161,507 

23,706 


Value. 


$54,899 
36,025 
46,551 
44,568 
16,049 
42,973 
35,066 

4,108 
13,944 

2,616 


Duties 
collected. 


$9,133.60 

6,170.91 

8,685.85 

7,942.65 

2,709.40 

3,861.72 

2,727.95 

135.01 

605.66 

88.90 


Value  per 

unit  of 
quantity. 


$0,088 
.036 
.033 
.035 
.037 
.042 
.048 
.114 
.086 
.110 


Actual  and 

computed 

ad  valorem 

rate. 


Perctnt. 
16.64 
17.13 

18.66 
17.82 
16.88 
8.99 
7.78 
3.29 
4.34 
3.78 
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1013 

19M 
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V»lue. 

Pounds.           Value. 

S,130.S»t 
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..„«.. 

rm 

1917 

.9.8 

Pounds. 

Pounds.      Value. 

Pounds.  1  Value. 
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Value. 
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1,2»,£M 

«,osa 

7!   

,JM-«»j 
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1,932,979 

iwriand. .::::::::: 

J?!::::::;: 

,793,689  1 

,aifl,7ai 
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iz,.w,23e 

2,,.^ 

U.m.^W  j  4^,375 

10,997,930    6X,Tfn 

9,218,635 

S24,.'*<( 

Sumoc,  ffTounrf — Exporti  from,  Italy,  by  fiscal  ytar$ . 


.912 

1 

19H 

Pounds. 

Value. 

P^n 

Is. 

Value.      1 

Pounds. 

Value. 

ICf 

7,574,311 

Si32,6ie 

383,291 
2.b;125 

«19,131 

2,798,710 
s; 391 ; 349 

tt  BTitain  and  In- 

13,799,253 

«,  597, 761 

sso.s»i 

31,181,087 

748,15.1  [ 

32.2.0,952 

705.626 

<l.ort«d  to- 

1915 

,m 

1917 

1918 

Pounds. 

Value. 

p««„. 

Value. 

Pounds. 

Value. 

Poands. 

Valup. 

1.613,128 

12,363,397 
U530!38 
3,022,066 

(100,963 
318;  021 

10,819,074 
13.302,777 

6.082,712 

11,123.971 
8,129,242 
'762; ISO 

12,363,397 

rt  Britain  and 

t«d--tates 

::::::::: 

To"' 

M,52«,327 

755,711 
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tflS5,807 
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Sumac  and  *um(ie  erlract,  price*  wkolaale,  spot,  Nea>  York  martefi. 
IFrom  Oil,  Psiat,  and  Drug  RqM>rt«r.] 


Fiscal  year. 

Sumu:  (per  ton). 

Sumac  entrect  (cents  per  pouna ). 

Sicilian.' 

Domestic.' 
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51= 

stainlesa.' 

""^iS!r::::::::::::::::::::: 
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00 
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m 

00 
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00 
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00 
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00 
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6  -R 

6!-a 

IS 

SldlT  No. 
<d  prior  td 


■J,  domestie,  ground — Prii-^e  per  Ion,  leholtmle,  Neu-  York, 

I  From  Oil,  Paint,  and  I>rue  Reporter.] 


1912 

1913 

19.4 

1915 

,916 

191T 

1918 

1919 

10!0 

Janaarv 

(41-16 

118 

150 

!S| 

(•) 

(■) 

■  Not  given.  ■  Nominal. 

Sumac  BXtracl,  domestic,  51" — Pricet  per  pound,  -wholesale.  New  York. 

[From  Oil,  Pdnt,  and  Dntg  HBporter.) 


10181 

1919 

1930 

CtllU. 

CfU. 

Ccnu. 

1  Not  qootea  prior  to  ina. 
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Sumac  extract,  stainless ,  Sicilian,  prices  per, pound,  wholesale,  New  York. 

IFrom  Oil,  Paint,  and  Drug  Reporter.! 

\ 
1920 


January. 
April.... 

July 

October. 


January. 

April 

July 

October. 


19121 

1913 

1914 

19151 

19161 

19171 

1918 

1919 

Cents. 

Cents. 

Cents. 

Certts. 

Cents. 

Cents. 

Cents. 

Cents. 

3-6^ 

3-ft, 

3-ft 

3  -6J 
3-61 

10-17i 

7-13 

10-11 

(*) 

3-6j 

3-ft 

3-6 
3  -6- 

10-lS 

7-13 

10-11 

(«) 

3-6| 

3-6 
3-6j 

3}-6i 
6-6i 

9-16 

5-13 
^13 

10-11 

15-16 

3-6j 

3f-6J 

7-13^ 

11-12 

14-15 

Cevts. 
14-15 
15-15i 
15-1^ 
15-l.H 


1  Listed  "sumac." 


*  Nominal. 


Sumac,  Sicily,  prices  per  ton,  wholesale,  Neu    Yorl 
[From  Oil,  Paint,  and  Drug  Reporter  ] 


1912 


$55 

S53-  55 

52-  54 

65 


1913 


$67.50-$70.00 
69.00-  70.00 
69.00-  70.00 
65.00-  70.00 


1 

1914         1915 

1916 

1917 

1918 

1919 

• 

$65-170  l64-$65 

65-70     65-67 

62            65 

100     65-  68 

S60 
76 
75 
68 

180-190 
90 

85-88 
87-  90 

$95-$100 
93-    98 
98-  100 
95-  125 

I125-fl30 
115-  145 
110-  120 
105-  110 

1920 


$10o-$110 
90-  95 
80-  85 
80-    85 


Sumac — Rates  of  duty. 


^^^A 
.j^^^ 

'""W 


i 


Act  of— 

Par. 

1S83 

11 

1890 

26 

89 

1897 

85 

22 

1909 

82 

22 

1913 

618 
30 

Tariff  classification  or  description. 


Sumac,  groimd 

Sumac  extract 

*  *    *    extract  of  sumac    *    *    * 

Sumac,  ground 

....do 

*  *    *    Extracts  of  sumac    *    *    * 

Sumac,  ground 

*  *    *    Extract  of  sumac    *    *    * 

Sumac,  ground  or  unground 

Extracts  and  decoctions  of    *    *    *    sumac    *    *    * 


Rates  of  duty, 

specific  and  ad 

valorem. 


T^   of   1   cent  per 

poimd. 
20  per  centum  ad 

valorem, 
i    of    1    cent   per 

pound. 
Tff   of   1   cent  per 

pound. 
T^   of  I   cent    per 

poimd. 
g    of    1    cent    per 

pound. 
^   of   1   cent  per 

pound. 
5    of    1    cent   per 

pound. 
Free. 
I    of    1   cent    per 

pound. 


Court  and  Treasury  Decisions. 

Ground  sumac,  adulterated  with  15  per  cent  of  lentiscc,  was  held 
to  be  exempt  from  duty  because  commercially  known  as  ground 
sumac.     (Abstract  165,  T.  D.  24973,  of  1904.) 
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VALONIA. 

General  Information. 
Act  0/ 7Pi5.— Paragraph  639,  '^Valonia,  free." 

DESCRIPTION. 

Valonia,  a  valuable  tanning  material,  consists  of  the  acorn  cups 
•of  certain  species  of  oak,  chiefly  Quercus  aegilops,  sometimes  called 
the  valonia  oak,  and  probably  Quercus  maa^olepsiSj  Quercus  graeca, 
Quercus  ungeri,  and  Quercus  coccifera.  The  Quercus  aegilops  is  found 
in  the  highlands  of  Morea,  Roumelia,  the  Greek  Archipelago,  Pales- 
tine, and  Asia  Minor.  The  Quercus  maa'olepsis  is  abundantly 
occurrent  in  Greece,  especially  in  the  lower  slopes  of  Taygetos.  In 
Algeria  the  valonia  oak  is  used  for  reforestation  on  account  of  its 
.good  adoption  and  rapid  growth.  The  tree  is  cultivated  along  the 
shores.  Smyrna,  Greece,  and  Asia  Minor  export  large  quantities 
of  valonia. 

In  Asia  Minor  the  acorns  ripen  in  July  or  August.  They  are 
shaken  from  the  trees,  allowed  to  dry  on  the  ground,  and  later  piled 
in  heaps  5  and  6  feet  high,  where  for  several  weeks  a  fermentation 
takes  place.  The  acorns  contract  and  separate  from  the  cups.  In 
case  this  fermentation  proceeds  beyond  a  certain  point,  a  dark  color 
•develops,  injuring  the  product.  The  cups  are  sorted,  the  finest  are 
sent  to  Trieste,  and  the  other  grades  are  exported.  As  the  acorns 
are  of  low  tannin  content,  they  are  used  for  feeding  hogs.  In  Greece, 
the  best  quality  (chamada)  is  gathered  before  the  acorns  are  ripe,  in 
about  April;  a  second  quality  is  gathered  in  September  or  October 
(rhabdisto) ;  and  a  third  inferior  variety  (charcola)  is  of  little  value. 
"The  total  valonia  harvest  is  reported  as  50,000  to  60,000  tons  per 
year.  The  largest  known  crop  is  stated  at  70,000  tons  in  Asia  Minor 
and  14,000  in  &reece.  The  best  quaUty  of  Turkey  valonia  exported 
from  Smyrna  does  not  reach  this  country.  A  large  amount  of  lower 
quality  Greek  valonia  is  sent  to  the  United  States. 

The  good  quality  cups  are  of  light  drab  color  and  are  covered  with 
a  coarse  hair,  known  as  beard,  which  is  very  rich  in  tannin.  A  yellow 
coloring  matter  is  also  present.  The  content  of  tannin  is  about  36 
per  cent  for  Smyrna  valonia,  and  the  beards  up  to  45  per  cent;  Greek 
valonia  up  to  32  per  cent,  beards  up  to  40  per  cent,  and  about  40  per 
cent  for  Candia  valonia.  The  Smyrna  valonia  deposits  more  bloom 
and  is  lighter  in  color  thai\  the  Greek.  The  dark-colored  cups  have 
lieen  injured  by  dampness  and  overfermentation  and  are  of  mferior 
value.  The  Greek  and  Smyrna  cups  are  marketed  in  the  United  States 
and  the  beards  usually  contain  10  per  cent  more  tannin  than  the  cups. 

The  tannin  somewnat  resembles  that  of  oak  wood  but  gives  a 
brown  color  and  a  heavier  bloom  on  leather.  It  consists  of  a  mixture 
of  a  gallotannin  and  an  ellagitannin.  In  practice  it  combines  the 
qualities  of  the  pyrogaUol  and  catechol  tannin. 

The  extract  is  prepared  by  hot-water  treatment  of  valonia  cups  or 
beard  and  subsequent  evaporation  under  reduced  pressure.  The 
extract  is  marketed  as  a  liquid  of  25  per  cent  tanmn  and  a  solid 
extract  of  65  per  cent  tannin. 
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Uses. — Valonia  is  used  for  tanning  hish-grade  leathers  of  light 
color.  It  gives  a  heavy-weight  leather  ol  firm  texture  and  deposits 
a  high  amount  of  bloom.  Valonia  is  adapted  for  sole  leather  and  is 
used  with  gamhier  and  other  materials  for  dressing  leather. 

Alone,  valonia  gives  a  brittle  leather.  It  ia  ordinarily  used  in 
combination  with  such  tanning  materials  as  oak  bark,  mjrobalans, 
or  mimosa  hark. 

Extract. — Practically  all  of  the  imported  valonia  beards  are  leached 
directly  by  the  tanner.  There  are  no  firms  reported  as  producers 
of  valonia  extract  for  sale  in  this  country.  The  imported  extract 
averages  60  per  cent  tannin  content.  There  are  two  factories  owned 
by  English  syndicates  operating  near  Smyrna,  Asia  Minor. 

Imports. — ^In  1912,  1,196,591  pounds  of  valonia  wore  imported, 
valufid  at  $24,680.  In  1914,  7,654,055  pounds  were  imported,  valued 
at  $116,406.  The  import  quantity  is  not  separately  given  for  years 
outside  of  the  period  1912-1915,  The  import  of  maximum  value  was 
$207,088,  in  1911.  Tlie  imports  for  the  latter  part  of  the  war  ceased 
on  account  of  the  shipping  scarcity.  In  1914,  69  per  cent  of  the  im- 
port came  from  Asiatic  Turkev,  30  per  cent  from  European  Turkey, 
0.4  of  1  per  cent  from  England,  and  2  por  cent  from  Greece. 

Domestic  produdiort.—^' aionia  cups,  beards^  and  extract  arc  of 
foreign  origin.  The  imported  beards  are  used  directly  by  the  tanners. 
No  extract  production  is  reported  in  the  United  States. 

TARIFF   CO  SSI  DERATIONS. 

Valonia  beards  and  extract  are  indirectly  competitive  with  domestic 
tannii^  materials.  The  properties  of  valonia  differ  somewhat  from 
our  domestic  tanning  materials.  Laree  importations  tend  to  reduce 
the  price  and  quantity  consumed  of  domestic  tanning  materials. 


Val<miu— Imports  Jor  <.onmmpH'»i- 

-Revenue. 

Flacsl  year. 

Rateotduty. 

Oiianttty. 

Value. 

COllWIBd. 

SrHtor 
qiiantily. 

Actual  and 

J-OUJldt. 

?J;JS 

118,406 

Percent. 

do 

do 

10.021 

Extracti  jar  tanning,  '. 


CalWKlarywu. 

Hated  duty. 

Quantity. 

Value. 

eo»^'^. 

qu-ntlty. 

Actual  and 

PiMiat. 
2,M1>1 

m,OT0 
S3, 221 

-s 

Pa  ant. 
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Valonia^ — Prices  per  ton. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


July,  1920. 


>  Not  quoted  prior  to  July,  1920. 


Tariff  history  f  valonia — Rates  of  duty. 


Beards 
(40  per 
cent). 


$70  $75 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 

specific  and  ad 

valorem. 

1913 

639 
705 
693 
665 

748 

Valonia 

Free. 

1909 

do 

Do. 

1897 

do 

Do. 

1894 

do 

Do. 

1890 

do 

Do. 

Court  and  Treasury  Decisions. 

The  merchandise  is  clearly  established  by  the  record  to  be  an 
extract  made  from  the  cup  of  the  acorn  of  the  valonia  oak.  Para- 
graph 624  of  the  act  of  1913  was  evidently  intended  to  be  all-embrac- 
ing. While  it  may  be  said  that  the  cup  of  an  acorn  of  an  oak  tree 
is  not  in  a  highly  technical  sense  the  Dark  or  the  wood  of  the  oak 
tree,  for  the  purposes  of  the  tariff  law  it  must  be  so  considered^ 
(Abstract  37219,  of  1915.) 

Under  the  act  of  1897  such  merchandise,  then  designated  as 
valonea  extract,  was  classified  with  quebracho" and  hemlock  bark  and 
accordingly  dutiable  by  similitude  under  paragraph  22  at  the  rate  of 
one-half  cent  per  pound.     (Abstract  21122,  T.  D.  29715,  of  1909.) 


NATURAL  DYES. 


General  Information, 

Act  of  1913,  paragraph  399:  Annatto  *  *  *  and  all  extracts  of, 
free. 

Description. — Annatto,  a  natural  orange-yellow  dye,  is  prepared 
from  the  seed  shells  of  the  shrub  Bixia  areUana,  a  native  of  Central 
America,  East  and  West  Indies,  India  and  Guiana.  It  is  cultivated 
in  South  America,  East  and  West  Indies,  India,  and  Guiana.  This 
color  appears  on  the  market  as  a  reddish-yellow  paste  of  buttery 
consistency  and  in  the  form  of  rolls  or  dry  cakes. 

The  important  coloring  constituent,  bixin,  is  a  red  crystalline  com- 
pound slightly  soluble  in  water  and  more  soluble  in  alcohol  and 
chloroform  than  in  the  ordinary  organic  solvents.  It  dissolves  in 
sulphuric  acid  with  a  characteristic  blue  color.  A  soluble  yellow 
coloring  matter  called  orrelline,  probably  an  oxidation  product  of 
bixin,  is  also  present.  A  product  was  formerly  marketed  under  the 
name  of  "bixin"  of  5  to  6  times  the  strength  of  commercial  annatto 
for  the  textile  trade. 

Annatto  is  partially  soluble  in  water  and  more  soluble  in  alcohol 
and  alkaline  solutions.  With  alumina  it  forms  an  orange  lake  and 
with  tin  a  lemon-yellow  lake.  It  has  been  adulterated  with  tumeric 
and  other  coloring  matter,  also  gimi,  starch,  and  different  mineral 
substances. 

Uses. — Annatto  is  used  as  a  coloring  matter  for  oils,  butter,  cheese, 
and  margarine.  As  it  is  very  sensitive  to  the  action  of  light,  it  is  no 
longer  used  in  the  textile  industry. 

Preparation  of  annatto. — It  is  a  hardy,  shrubby  tree  growing  best 
in  a  warm  climate  with  good  rainfall.  The  war-like  caribs  of  the 
Lesser  Antilles  and  Guiana  used  roucou  as  a  war  paint.  The  propa- 
gation is  carried  out  by  seeds;  the  seedlings  are  set  out  and  yield  full 
crops  in  three  to  four  years,  although  seeds  may  be  gathered  in  18 
months.  The  first  full  crop  will  amount  to  about  500  pounds  of 
seed  per  acre.  The  fruit  is  a  miter-shaped  capsule  splitting  into 
halves  containing  30  to  40  seeds;  these  are  gathered  when  ripe. 

The  seeds  are  covered  with  a  waxy  substance,  containing  the  color- 
ing matter.  By  one  method  annatto  is  prepared  by  treating  the 
seeds  with  boiling  water  and  allowing  the  resulting  liquid  to  ferment. 
After  the  color  settles  it  is  air-dried  to  a  putty  consistency  and 
formed  into  rolls  wrapped  in  banana  leaves  weighing  2  to  3  pounds; 
this  is  known  as  roll  annatto.  The  drying  may  be  continued  and 
the  product  is  formed  into  8  to  10  pound  cakes.  In  Guadaloupe  a 
crude  product  is  made  by  allowing  to  ferment  for  about  two  weeks, 
the  mass  obtained  by  macerating  the  shell  pulp  and  seeds  with  water. 
After  passing  this  mass  through  a  sieve  the  coloring  matter  settles 
and  is  evaporated  in  large  iron  pans  to  a  thick  paste.     The  final 
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drying  is  carried  out  by  the  sun.  The  color  content  is  from  3  to  12 
per  cent  and  the  physical  characteristics  vary  according  to  their 
source.  The  fresh  product  has  a  carrot-like  odor  and  not  infre- 
quently has  an  ammoniacal  odor  from  the  fermentation  process  and 
formerly  from  the  addition  of  urine  for  the  purpose  of  giving  a 
brighter  color. 

Imports. — The  imports  for  consumption  before  the  war  varied  from 
405,024  pounds  in  1913,  valued  at  $19,991,  to  936,163  pounds  in 
1912,  valued  at  $34,921.  In  the  war  period  the  maximum  import 
was  809,903  pounds,  valued  at  $53,174  in  1915.  In  1918  the  imports 
were  749,782  pounds,  valued  at  $73,194. 

Prices. — The  prewar  price  for  annatto  seed  was  7-7^  cents  per 
pound.  During  the  war  this  increased  to  17-18  cents  per  pound  in 
the  second  quarter,  1916.  This  price  receded  to  5^-6  cents  a  pound 
in  last  quarter  of  1919.  The  prewar  price  on  **  annatto  fine^'  was 
32—35  cents  per  pound.  This  increased  to  45-60  cents  per  pound 
in  1916-17,  gradually  receding  to  32-33  cents  in  1919. 
ff^Tariff  history. — ^Annatto  *'and  all  extracts  of'^  have  specifically 
been  shown  on  the  free  list  since  1883. 

Annatto,  rovjcoUy  or  Orleans ^  and  all  extracts  of—Imports  for  consumption — Revenue. 


Fiscal  year— 

1909 

1910 

1911 , 

1912 

1913 

1914 

1915 

1916 , 

1917 

1918 

1919 

Calendar  year- 

1918 

1919 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

....do. 

do. 

.....do. 

do. 

do. 

....do. 
do. 


....do. 
....do. 
19201 i do. 


Quantity. 


Pounds. 
711,191 
619,372 
632,742 
936,103 
405,024 
507,250 
809,903 
603,271 
669,445 
749,782 
205,059 

655,250 
356,432 
759, 117 


Value. 


$48,329 
39,579 
30,445 
34,921 
19,991 
25,341 
53, 174 
69,811 
78,017 
73,194 
12,549 

62,961 
19,972 
31,002 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


'         $0,068 
I  .064 

.048 
.037 
.049 
I  .050 

.066 
.116 
.117 
.098 
.061 

.096 
.056 
.041 


Actual  and 

computed 

ad  v  alorem 

rate 


1  First  six  months. 

Annatto — Wholesale,  per  pounds  New  York. 

[Fro  n  Oil,  Paint,  and  Drug  Reporter.] 

FINE. 


i 


••  1 

'A 


\ 

Hi 


(;: 


41 


Months. 


January 
April . . . 
July.... 
October 

January 
April... 
Jul v.... 
October. 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 
Cents. 

Cents. 

Cents. 

CerUs. 

Cents. 

Cents. 

Cents. 

Cents. 

32-35 

32-35 

32-35 

40-60 

40-60 

45-60 

33-35 

32-33 

32-35 

32-35 

32-35 

40-60 

45-60 

45-60 

33-35 

32-33 

32-35 

32-35 

32-35 

40-60 

45-60 

45-60 

30-32 

32-33 

32-35 

32-35 

40-60 

40-60 

45-60 

45-60 

33-34 

32-33 

1920 


Cents. 
32-33 
32-33 


SEED. 


7-7i 

7-7i 

7-  7i 

10-14 

8-  8i 

15-16 

11 

8i-ll 

7-7\ 

7-74 

7-  7i 

8-  8* 

17-18 

16-17 

11  -lU 

8i-  9i 

7-73 

7-7i 

7-7i 

8-  82 

15-16 

16-17 

9  -11 

6  -  6i 

7-7-= 

7-7i 

10-14 

8-  H 

15-16 

16-17 

8i-ll 

5*-  6 

bk-t 
44-5 
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Annalto — Rates  oj  duty. 


Actol- 

Par. 

Rato  oCduty, 

speclflcaitii  ad 

valOTsm. 

1 

archil  and  cudbear. 

General  Information. 

A^jt  of  1913,  paragraph  469:  Cudbear,  free. 

Act  of  1913,  paragraph  564:  Orchil  or  orchil  liquid,  free. 

Descnption.^k.Tcriil  and  cudbear  are  purple  dyes  prepared  from 
certain  lichens,  their  use  extending  back  to  ancient  times.  The 
lichens  are  of  wide  occurrence.  The  most  important  varieties  used 
as  a  source  of  the  dye  are  the  RocceUa  tinctoria  or  Valparaiso  weed, 
the  Rocella  fuciformta  or  Lima  weed,  and  the  Ochrolechia  tartacea  of 
Sweden  and  Norway. 

The  lichens  contain  colorless  phenols  as  orcin,  which  by  a  process 
of  oxidation  in  alkaline  solution  give  the  coloring  matter.  The 
chief  coloring  matter  is  orcein,  a  brown  amorphous  mass  (dihydroxy- 
methylbenzene) ,  somewhat  soluble  in  water  and  readily  soluble  m 
alcohol  and  alkalis. 

Cses.— Archil  and  cudbear  are  used  for  bluish  reds  on  wool  (chiefly 
carpet  yams),  silk,  and  feathers,  with  or  without  a  mordant,  and  also 
in  dyeing  compoimd  shades.  During  the  war  they  were  used  on 
ladies'  woolen  dress  goods.     Although  fugitive  these  shades  are  of 

food  depth  and  body.     Archil  and  cudbear  are  not  used  on  cotton. 
ormerly  they  were  used  as  a  wine  color.     The  faster  coal-tar  dyes 
are  now  displacing  archil  and  cudbear. 

Preparation. — Tne  preparation  is  carried  out  by  treating  the 
finely  shredded  lichens,  in  a  cylinder  containing  stirrers,  with  dilute 
ammonia  for  several  days.  The  access  of  air  is  under  control  and 
the  temperature  elevated  to  35^-60°  C.  This  operation  gives 
"  archil  paste, "  20  to  35  per  cent,  known  also  as  persis.  Blue  archil 
is  the  first  product;  continued  action  produces  red  archil.  After 
removing  the  extracted  lichens  it  is  sold  as  "archil  liquor,"  with  a 
strength  of  8°  to  20°  Tw.  By  drying  and  gi-inding  archil  paste 
prepared  from  Lecanora  tartarea,  a  purple  powder  results  known  as 

cudbear." 

French  purple  is  manufactured  by  first  treating  the  lichens  with 
dilute  ammonia  solution.  The  coloring  matter  is  precipitated  by 
hydrochloric  acid ;  after  washing  it  is  dissolved  in  concentrate  ammonia 
and  kept  at  a  temperature  of  160°  F.  for  about  three  weeks.  After 
a  purple  color  is  developed,  calcium  chloride  is  added  to  form  a  pur- 
ple color  lake.     In  dyeing,  this  is  applied  with  oxalic  acid. 

Imports. — In  the  period  1910-1915  the  yearly  value  of  imported 
archil  or  orchil  liquid  varied  from  $21,569  to  $42,559.  In  1916  the 
value  of  the  import  was  $114,603.  This  decreased  to  $55,712  in 
1918. 
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In  the  period  1909-1915  the  minimum  import  of  cudbear  was 
19,929  pounds,  valued  at  $1,155  in  1912;  the  maximum  import  was 
35,863  pounds,  valued  at  S2,130  in  1910.  In  1916  and  1918  the 
imports  were  55,948  and  362,504  pounds,  respectively,  valued  at 
$6,512  and  $10,166. 

l^rices.—Th.e  prewar  price  of  "archil  concentrated"  was  14-16 
cents  per  pound.  This  reached  a  maximum  in  1916  of  55  cents  per 
pound,  gradually  receding  to  25-30  cents  in  1918. 

"ArcEl  double"  sold  at  8-10  cents  per  pound  in  1912-13.  In 
1916  it  reached  50  cents  a  pound,  receding  to  15-18  cents  per  pound 
in  January,  1920. 

Tariff  history. — Archil  or  orchil  liquid  and  cudbear  have  been  spe- 
cifically shown  on  the  free  list  since  1883. 

The  uses,  sources,  method  of  preparation  of  archil  or  archil  liquid 
and  cudbear  are  similar  and  these  products  should  he  included  in 
same  tariff  paragraph. 

In  the  tariff  the  old  spelling  "orchil"  is  used;  this  should  be  changed 
in  accordance  with  the  modem  usage,  "  archil," 

Archil  or  archil  liquid — ImporUfor  consumption — Revemu. 
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VbIub. 

Duty 
collected. 

unitol 
quantity. 
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Cudbear — Imports  for  consumption — Revenue. 
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AtcAQ — Priea  per  pound,  mhoUtaU,  Ntw  York. 

{FTota  Of],  Pilot,  and  Drag  Rcporlfr.) 
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Cudhew—pTicei  wkoletale,  per  pound,  New  York. 
[From  Oil,  Punt,  and  Dni$  fieprater.l 
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ATchil,  OT  orchil  liquid — RatM  of  duty. 
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Cudbear — Rates  of  duty. 


Act  of — 

Pio-. 

Tariff  classification  or  description . 

Rates    of  duty, 
specific  and  ad 
valorem. 

1883 

529 
551 
461 
539 
550 
469 

Cudbear 

Free  list. 

ISlK) 

do 

Do. 

1894 

do 

Do. 

1897 

do 

Do. 

1909 

do - 

Do. 

1913 

• . . .  .do... ... 

Do. 

Court  and  Treasury  Decisions. 

So-called  orchil  extract,  a  sulphonated  coloring  matter  produced 
from  orchil  or  orchil  liquid,  consisting  of  a  dark  green  substance  in 
the  form  of  irregular  particles  with  a  metallic  luster,  was  held  duti- 
able  as   orchil  or  orcnil  liquid  under  the  act  of  1897  (C  A.  6048, 
T.  D.  26383  of  190'),  but  orchil  obtained  from  vegetable  sources  was 
held  to  come  within  the  orchil  provision  (• '.  A.  0133,  T.  D.  20(565  of 
IQOrO.      Orcliil  extract,  being  a  manufactured  article,  was  held  ex- 
cluded from  the  provision  for  orchil  or  orchil  liquid  and,  furthermore, 
held  not  to  be  a  drug  within  the  meaning  of  paragraph  20  of  that 
act.      The  proper  classification  was  declared  to  be  an  unenumerated 
manufactured  article.     (Siegle  v,  I'nited  States,  T.  D.  29431  of  1908.) 
A  liquid  or  semiliquid  dyes  tuff  known  as  orchil,  orchil  liquid,  and 
orchil    extract,  obtained  by  maceration  from  lichens  fermented  in 
the  presence  of  ammonia,  which  on  analysis  shows  traces  of  sulphur 
in  combination  with  coloring  matter,  sulphiu*  being  used  only  for 
the   purpose  of  neutralizing  the  excess  of  ammonia,  comes  within 
this  paragraph.     ((\  A.  7607,  T.  D.  34817  of  1914,  and  Abstract 
37554  of  1915;  see  also  Abstract  28371,  T.  D.  32488  of  1912,  sus- 
taining the  importer's  claim  that  merchandise  invoiced  as  orchil 
was  dutiable  under  paragraph  22  of  the  act  of  1909  as  vegetable 
extract  suitable  for  dyeing,  rather  than  under  par.  56  as  a  color, 
and  166  Fed.  1015,  of  1908,  holding  orchil  extract  to  be  excluded 
from  the  provision  for  ^  ^orchil,  or  orchil  liquid,"  in  par.  628  of  the 
act  of  1897,  because  it  is  a  manufactured  article  and  dutiable  as  an 
unenumerated  manufactured  article.) 

CHLOROPHYLL  EXTRACT. 

General  Information. 

Act  of  1913,  paragraph  31:  Extract  of  chlorophyll,  15  per  cent 
ad  valorem;  *  *  *  provided  that  no  article  containing  alcohol 
shall  be  classified  for  duty  under  this  paragraph. 

Description  and  us^5.— Chlorophyll  is  the  green  coloring  matter  of 
plants.  It  is  used  for  coloring  fats,  oils,  alcoholic  liquids,  soaps, 
ointments,  and  as  it  is  nonpoisonous,  for  confectionery  and  preserves. 

While  the  occurrence  of  chlorophv  11  is  limited  to  plants,  it  is  not 
found  in  all  plants,  being  absent  in  fungi  and  certain  seed  plants 
which  live  as  parasites  and  saprophytes. 

35284— 21— A-8 7 
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The  green  coloring  matter  of  plants  is  a  mixture  of  at  least  one 
green  substance  to  which  the  name  chlorophyll  is  sometimes  restricted 
and  a  yellow  substance,  carotin  or  xanthbphyll.  In  certain  cases 
there  are  other  coloring  matters  present,  a  blue  (phycocyanin) ,  a 
brown  (phvcophaein),  and  a  red  (phycoerthrin).  According  to 
Tschirch,  tte  color  content  of  leaves  is  0.2  to  1  grain  per  square 
meter  of  surface. 

The  chemical  character  of  chlorophyll  has  not  been  full;,  settled. 
It  occurs  only  in  those  cells  exposed  to  the  light  and  is  essenti&l  to 
the  formation  of  carbohydrates.  On  decomposition  it  yields  the 
familiar  brown  color  of  dripd  leaves. 

Chlorophyll  is  insoluble  in  water,  but  is  soluble  in  alcohol,  ether, 
acetone,  petroleum-ether,  and  alkali  solutions.  Chloroph;- 11  solutions 
have  a  strong  red  fluorescence.  They  are  prepared  by  extracting 
Gnel/  cut  loaves  with  alcohol  or  other  volatile  solvent.  As  chloro- 
phyll is  unstable,  the  extraction  is  conducted  \iith  a  little  ammonia 
or  a  trace  of  alkali  carbonate  is  added  for  the  preservation  of  the 
green  color.  It  is  marketed  as  an  extract  for  (1)  alcohohc  liquids; 
(2)  aqueous  liquids;  (3)  a  technical  grade  for  oils,  fats,  and  soaps; 
this  grade  is  not  suitable  for  use  in  alcoholic  or  aqueous  solutions. 
The  higher  duty  on  alcoholic  extracts  has  favored  the  importation 
of  nonScoholic  and  solid  extracts. 

Coal-tar  dyes  on  account  of  their  lower  cost  and  greater  fastness 
are  now  extensively  used  for  the  same  purposes  as  cmorophyll. 

Imports. ^The  imports  of  chlorophyll  extract  in  the  period  1910- 
1915  fluctuated  from  a  minimum  of  3,490  pounds,  valued  at  $3,671, 
to  a  maximum  of  10,125  pounds,  valued  at  $8,503.  The  imports 
"or  1916  and  1918  were  190  and  199  pounds,  respectively. 

Tariff  h'story.Sy  the  act  of  1913  extract  of  chloroph%'U  was 
iutiabte  at  15  per  cent  ad  valorem.  By  the  act  of  1909  chloroph;,!! 
Lvas  dutiable  at  20  per  cent  ad  valorem. 

Alcoholic  extracts  of  chloroph;  11  or  those  containing  alcohol, 
ilthough  not  specifically'  mentioned,  would  be  included  under  para- 
p"aph  16,  act  of  1913,  the  dut;,'  depending  on  the  content  of  alcohol, 
■is  follows:  If  containing  20  per  cent  of  wcohol  or  less,  10  cents  per 
sound  and  20  per  cent  ad  valorem;  containing  more  than  20  per 
;ent  and  not  more  than  50  per  cent  of  alcohol,  20  cents  per  pound 
ind  20  per  cent  ad  valorem;  containing  more  than  50  per  cent  of 
Ucohol,  40  cents  per  pound  and  20  per  cent  ad  valorem, 
CMorophyll,  txtraet  of,  not  containing  akohol — LnpoTUfor  coiMumpfion — Revenue. 
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Chlorophyll — RaU$  of  duly. 


.„*- 

Pat. 

TariflcUssineatlon  or  dascriptlon.i 

^^lotem. 

22 

e  trart  of  M        h  11 

J5  per  cent  ad  T«- 
lorem. 

■   •   "   Propirff-l,  That  no  arllolecontmniogftleohol  shall  be 

I  Clilorophyll  Dot  enumerated  In  tans  acts  prlot  to  iftns. 

Court  and  Treasury  Decisions. 

Chlorophyll  used  for  coloring  foodstufEs  and  essential  oils  Was  held 
not  dutiable  as  a  color  or  dye  under  paragraph  58  of  the  act  of  1897 
but  as  an  unenumerated  manufactured  a,rticle  under  section  6. 
(United  States  v.  Magnus,  159  Fed.,  751.) 

cochineal. 

General  Information. 

Act  of  1913,  paragraph  455;  "Cochineal."     {Free  list.) 

Description. — Cochineal  is  the  only  important  dye  from  animal  life. 
It  is  used  for  pigment  manufacture,  for  dyeing  scarlets,  crimsons,  and 
as  a  coloring  agent. 
.  Cochineal  is  the  female  of  coccus  cacti,  a  small  insect  which  lives  on 
a  cactus  known  as  nepalea  coccinillifora.  The  insect  is  collected  on  a 
lai^e  scale  in  Mexico,  Guatemala,  and  the  Canary  Islands,  also  in 
Spain,  Algeria,  and  Java.  The  female,  possessing  no  wings,  remains 
on  one  part  of  the  plant  and  alone  contain-s  the  dye.  The  cultivated 
is  of  greater  color  value  than  wild  variety  of  insect. 

The  insects  are  collected  just  previous  to  the  laying  season  by 
brushing  into  pans  or  baskets.  They  may  be  killed  by  one  of  three 
methods:  I.  By  dry  heat;  they  are  heated  in  an  oven.  A  fine  silvery 
,  dust  remains  on  the  bodies,  giving  the  commercial  varietu  known  as 
"silver  gray"  or"' silver  cochineal."  2.  When  hotwater  is  used  some  of 
the  coloring  matter  exudes,  giving  a  brown,  red,  or  dark  color  to  the 
insects.  This  productis  known  as  "black  cochineal."  3.  Steam  is  also 
used,  the  resulting  product  being  similar  to  that  given  by  hot-water 
killing. 

The  dried  insects  are  ready  for  direct  use  after  grinding,  no  other 
preparation  being  required  tor  marketing.  They  contain  from  10  to 
20  per  cent  of  a  coloring  matter  known  as  carminic  acid.  It  is  a 
purplish  red  body,  soluble  in  water  and  alcohol  and  forms  crystalline 
salts  with  the  alkalis.  It  is  easily  hydrolized  by  dilute  acids  to  carmin  . 
red. 

Ammoniacal  cochineal  or  carminamide  was  formerly  marketed  as  a 
sohd  or  paste  for  dyeing.  This  product  was  prepared  by  allowing 
cochineal  to  remain  in  contact  with  ammonia. 

Vses. — Cochineal  was  at  one  time  extensively  used  for  the  dyeing  of 
crimsons  and  scarlets  on  wool  and  silk,  with  aluminum  and  tm  salts. 
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and  to  some  extent  lot  purples  on  wool.  The  coal-tar  dyes,  azo 
scarlets,  and  acid  reds  have  largely  displaced  cochineal.  At  present 
it  has  limited  use  in  dyeing  scarlet  on  animal  fibers  and  is  the  basis  of 
the  "cannin  lake"  pi^entwith  alum.  As  cochineal  is  not  poisonous 
it.is  used  in  the  colormg  of  foodstuffs,  candies,  and  in  face  powder. 

Imports. — In  the  period  1909-1915  the  imports  varied  from 
102,694  pounds,  valued  at  $33,875  in  1909,  to  177,799  pounds,  valued 
at  $55,682  in  1912.  The  maximum  import  was,  in  1916,  772,416 
pounds  valued  at  $358,914,  In  1918,  160,547  pounds  were  imported 
valued  at  $75,924. 

Prices. — "Cochineal,  gray,  black,"  is  quoted  in  the  first  half  of 
1912  at  27  to  29  cents  per  pound;  in  the  last  half  of  the  same  year 
the  price  was  48  to  50  cents  per  pound.  The  price  in  1917  was  75  to 
80  cents  per  pound,  and  in  1918,  54  to  55  cents  per  pound.  This 
figure  abruptly  rose  to  80  to  85  cents  per  pound  in  1919,  graduBlly 
receding  to  62  to  67  cents  per  pound  in  the  last  half  of  1919. 

"Cochineal,  rosy,  black,"  is  quoted  in  the  first  half  of  1912  at 
25J  to  27  cents  per  pound,  increasing  in  the  latter  part  of  the  year 
to  43  to  45  cents  per  pound.  In  1916,  this  figure  reached  85  to  90 
cents  per  pound,  receding  to  55  to  59  cents  per  pound  in  Janunry, 
1918.  This  price  abruptly  rose  to  95  cents  to  SI  per  pound  in  Jan- 
uary, 1919,  decreasing  to  65  to  70  cents  per  pound  in  the  latter  part 
of  1919. 

"Cochineal,  Teneriffe  silver";  The  prices  on  this  variety  varied 
only  slightly  from  those  of  the  "  Cochineal,  rosy,  black,"  given  above. 

Tariff  Aiston/.— Cochineal  has  been  specifically  shown  on  the  free 
list  as  far  back  as  1890. 
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Cochineal,  gray,  black — Prieei,  wholetaU.  per  pound,  . 
[From  Oil.  Paint, snd  Drug  Reporter.| 
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Cochinealy  roipt  black — Prices^  whoUaale^  per  pound.  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January . 
April 

July 

October. 
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Cochineal,  Teneriffe,  silver — Prices,  whoUsaUy  per  p<mnd,  New  York. 

[From  Oil,  Paint,  and  Drug  Repcxter.] 
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Cochineal — Rates  of  duty. 


Act  of — 

Par. 

Tariff  classification  or  description. 

Rate  of  duty, 

specific  and  ad 

valorem. 

1890 

541 
446 
627 
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Free. 

1894 

do 
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.....do 

Do. 

1909 

do 
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1913 

do 

Do. 

CUTCH. 

General  Information. 

Not  mentioned,  included  under — 

Act  of  1913,  paragraph  624:  Tanning  material:  Extracts  of 
*     *     *     and  woods  used  expressly  for  dyeing  and.  tanning,     *     * 

free.  "... 

Description. — Under  the  term  ^'  cutch'^  consideration  is  given  to  the 
extract  prepared  from  the  wood  of  the  Acacia  catechu  and  from  tb<v 
wood  of  allied  varieties— .4c(xaa  cattchuoideSj  Acacia  sundra.  CutoH 
is  known  also  as  acacia  catechu,  catechu,  pegu  catechu.  Brown 
cutch.  Brown  catechu.  The  term  ''  terra  japonica,''  now  practically 
obsolete  and  sometimes  applied  to  cutch,  more  correctly  means 
gambier. 

The  areca  catechu  or  betel- nut  palm  is  mentioned  by  several 
authors  as  a  source  of  areca  catechu  used  in  dyeing.'  The  German 
Pharmacopoeia  of  1870-1880,  stated  that  the  catechu  was  derived  from 


1  Commercial  Products  of  India:  Sir  George  Watt,  1908;  Dictionary  of  The  Economic  Products  of  India; 
Areca  catechu,  L.  Western  Druggist— John  Uri  Lloyd,  May,  1897.    (Reprint  Library  of  Congress.) 
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le  areca  catechu.  In  the  1890  edition  this  was  corrected  as  an 
Toi".  The  betel  nut  is  a  mastii^atorv  of  great  antiquity-  At 
resent  the  nut  is  chewed  with  the  betel  pepper  by  about  200,000,000 
Bople  in  India  and  surrounding  temlon.-.  It  is  an  astringent  and  is 
lid  to  stimulate  the  digestive  organs  and  prevent  dysentery.  The 
atel-nut  palm  is  extonsiveh  cultivated  in  India,  the  nut  Heing  an 
iportant  agricultural  product.  An  astringent  extract  known  as 
kossa"  is  prepared  by  boiling  the  nuts  with  water  in  copper  kettles. 
j  is  used  to  flavor  and  color  inferior  betel  nuts.  Little  data  is 
mailable  on  the  extent  of  manufacturinc  of  "kossa"  or  of  the 
cistence  of  a  separate  trade  in  the  extract  kossa  itself.     Apparently, 

is  rarely  if  ever  exported  from  India.  Small  quantities  of  betel 
Its  are  imported  into  the  United  States  for  the  extraction  of  arico- 
as,  an  alkaloid  used  in  veterinary  practice. 

The  acacia  catechu  is  a  crooked  shrubby  tree  of  abundant  distribu- 
on  and  occurrence  in  the  drj-  parts  of  India,  Rast  Indies,  and  the 
irious  Provinces  of  Hindustan.     It  is  common  in  East  Africa,  where 

is  valued  for  its  wood.  No  extract  appears  to  have  been  made  in 
frica.  The  tree  is  cultivated  in  India  and  Burma.  The  tree  varies 
om  6  to  18  inches  in  diameter  and  15  to  45  feet  in  height.  Trees  1 
ot  or  more  in  diameter  are  cut  for  extract  making.  Tlie  older  trees 
■e  considered  more  desirable  for  this  purpose.  Wood  containing 
le  gi'eatest  number  of  white  spots  yield  the  most  catechin. 

The  cutch  manufacture  is  carried  out  from  June  1  to  March  31, 
ecember  to  March  being  the  period  of  most  intensive  operations. 
he  tree  is  cut  when  the  wood  contains  the  most  sap.  After  remov- 
g  the  bark  and  sapwood  the  dark  red  heartwood  is  cut  into  chips  or 
aa)l  strips.  Usually  three  men  work  together— one  cutting  and 
luling,  one  chipping"  and  the  third  preparmg  the  extract, 

"The  chips  are  packed  into  earthen  pots  holding  3  to  4  gallons  of 
ater  and  the  whole  is  boiled  down  to  one-half:  the  chips  are  then 
ken  out  and  the  liquid  of  20  to  25  pots  is  gradually  poured  into  a 
rge  iron  pan  or  caldron  and  again  boiled  and  atnred  and  fresh 
luid  added  from  the  earthen  pots  until  the  fluid  attains  the  con- 
itency  of  sirup.  The  caldron  is  then  taken  off  the  fire  and  the 
mtents  stirred  continuously  with  a  wooden  paddle  for  4  hours  or 
ore  till  the  mass  cools  and.  can  be  handled.  It  is  then  taken  out 
id  spread  on  leaves  arranged  within  a  wooden  frame  like  a  brick 
old.  It  is  left  overnight  and  in  the  morning  the  extract  is  dry 
id  ready  to  be  cut  up  mto  pieces  for  the  market. " 
Each  caldron  yields  36  to  44  pounds  a  day,  or  2,000  to  over  6,000 
lunds  per  season,  depending  on  the  quality  and  location  of  the 
3od  ana  the  weather.  A  ton  of  cutch  wood  yields  about  250  to  300 
lunds  of  cutch.  The  heartwood  yields  from  3  to  11  per  cent 
itch.  Cutch  occurs  in  blocks  or  cakes  or  irregular  masses  of  dark 
■own  color,  brittle,  somewhat  porous  structure,  glossy  when 
ishly  broken  and  frequently  containing  bits  of  leaves,  etc. 
A  purer  product  known  ea  "koth"  and  called  pale  catechu  is 
epared  in  India  by  crystaling  catechu  on  twigs  immersed  in  the 
Dod  extract.  The  twigs  are  removed  and  the  crystalline  substance 
Ihering  is  pressed  into  irregular  cubes.  This  is  consumed  in  India 
rgely  for  chewing  and  is  frequently  confused  by  Europeans  with 
tc.b 
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Anotherproduct  of  the  acacia  catechu  tree  is  known  as  kursal  or 
khersal.  Tiiis  pale  crystalline  substance  is  gathered  from  cavities 
in  the  wood  by  choppers  and  is  regarded  as  a  valuable  medicine  by 
the  Hindus. 

Ciitch  contains  about  50  per  cent  tannin — as  catechu  tannin  35 
per  cent  and  catechin  13  to  34  per  cent,  together  with  quercitron, 
gum,  and  extractive  matter. 

Catechin  forms  colorless  needles  readily  soluble  in  boiling  water 
and  cold  alcohol.  Although  it  is  frequently  referred  to  as  catechuic 
acid,  it  is  neutral  to  litmus  and  possesses  no  acid  properties.  Catechin 
dissolved  in  alkaline  solutions  turns  brown  on  exposure  to  air. 
An  aqueous  solution  precipitates  lead  or  mercury  salts  or  albumen, 
but  it  does  not  precipitate  gelatin,  alkaloids  or  tartar  emetic.  Catechu 
tannic  acid  forms  a  red  brown  powder  soluble  in  water  and  in  alcohol. 
An  aqueous  solution  is  precipitated  by  gelatin,  albumen,  or  sulphuric 
acid.  Its  alkaline  carbonate  solution  readily  oxidizes  on  exposure 
to  air  to  a  reddish  color;  on  acidification  of  this  solution  a  dark 
red  precipitate  is  formed,  rubinic  acid.  Its  solution  in  caustic 
alkalis  oxidizes  on  exposure  to  air  to  a  dark  brown  color;  on  acidifica- 
tion a  blackish  precipitate  is  formed,  japonic  acid.  This  substance 
is  also  formed  by  oxidation  with  an  alkali  dichromate.  The  dyeing 
properties  of  cutch  depend  on  these  oxidation  products. 

ZJses, — Cutch  is  used  principally  in  dyeing  and  textile  printing. 
It  is  used  to  some  extent  in  tanning  and  as  a  constituent  of  boiler 
compounds  and  in  medicine  as  an  astringent. 

Cutch  is  used  in  the  production  of  the  well-known  ''cutch  brown, '* 
with  copper  and  chrome  salts  for  mordants.  It  is  of  excellent  fast- 
ness to  light,  acids,  alkalies,  and  bleaching  solutions.  Cutch  is  used 
in  dyeing  compound  shades  with  logwood  or  fustic,  also  as  a  mor- 
dant for  fixing  basic  dyes  and  as  a  weighting  agent  for  silks.  The 
coal-tar  ''sulphur  dyes''  have  offered  severe  competition  to  cutch  and 
have  displaced  it  to  a  considerable  extent. 

Domestic  production, — Cutch  is  not  produced  in  this  country.  It 
is  a  product  of  foreign  origin.  The  solid  cutch  is  made  in  India  and 
surrounding  territorv.  A  part  of  the  imported  solid  cutch  is  dis- 
solved in  water  and  sold  as  a  liquid  extract.  The  preparation  of 
this  liquid  extract  constitutes  the  domestic  industry  involved  in  the 
preparing  of  cutch  for  the  market. 

imports. — Imports  of  cutch  are  not  separately  given  in  Foreign 
Commerce  and  ^Navigation.  In  1914,  328,940  pounds  were  imported, 
valued  at  $16,187.  (Chemicals  and  allied  products  used  in  the 
United  States  Department  of  Commerce.  Miscellaneous  No.  81.) 
The  chief  source  of  the  1914  import  was  the  Straits  Settlements, 
British  India,  and  England. 

Tariff  history. — In  tne  acts  of  1894  and  1897  cutch  is  specifically 
mentioned  on  the  free  list.  The  acts  of  1909  and  1913  did  not 
specifically  mention  cutch.  It  was,  however,  classified  free  of  duty 
under  paragraph  624,  act  of  1913. 

Tariff  considerations. — The  chief  use  of  true  cutch  (acacia  catechu) 
is  for  dyeing,  while  the  chief  use  of  mangrove  extract  is  for  tanning. 
In  a  tariff  classification  based  on  the  chief  use  of  a  vegetable  extract, 
either  as  a  tanning  or  a  dyeing  material,  the  wording  "cutch  not 
including  mangrove  extract *'  would  separate  these  two  products. 
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Cutch — RateB  of  duty. 


Act  of— 

Par. 

• 
Tariff  classification  or  description. 

Rate  of  duty, 

specific  and  ad 

valorem. 

1883 

531 

Cutch 

Free. 

1«9C 

554 

.542 

20 

22 

499 
fi24 

do 

Do 

1894 

do 

Do. 

1897 

do 

Do 

1909 

Druc:s,    *    ♦    *    and  woods  used  exoressly  for  dyeing  or  tanning: 
*    *    *    advanced  in  value  or  condition  by  any  proces*?  or  treat- 
ment whatever  bevond  that  e«5sential  to  the  proper  parkins:  of  the 
drucjs  and  the  prevention  of  decay  or  deterioration  pending  manu- 
facture. 

And  in  addition  thereto 

One-fourth     of     1 
cent  per  pound. 

10  per  centum  ad 

1913.... 

ProvMfd,  That  no  article  containing  alcohol,  or  in  the  prenara- 
tion  of  which  alcohol  is  used,  shall  be  classified  for  duty  under 
this  para^ranh. 

Extracts  and  decoctions  of  logwood  and  other  dvewoods,  and  ex- 
tracts of  bark,  su<»h  as  are  commonly  used  for  dyeing  or  tanning, 
not  specially  provided  for  in  this  section. 

Extracts  of    *    *    *    woods  other  than  dvewoods,  not  specially 
provided  for  in  this  section. 

All  extracts  of  vegetable  origin  suitable  for  dveing.  coloring,  stain- 
ing, or  tanning,  not  containing  alcohol  and  not  medicinal,  and  not 
sDCciallv  provided  for  in  this  section. 

.\rticles  in  a  crude  state  u>ed  in  dyeing  or  tanning,  not  specially 
provided  for  in  this  section. 

Tanning  material;  extracts  of   *    *    *    barks  and  woods  other  than 
dvewowis,  such  as  are  commonly  used  for  tanning,  not  specially 
provided  for  ia  this  section:    *    *    ♦    and  woods  used  expressly 
for  dyeing  or  tanning,  whether  or  not  advanced  in  value  or  condi- 
tion "by  shredding,  grinding,  chipping,  crushing,  or  any  other 
process:  and  articles  in  a  crude  state  u^ed  in  dyeing  or  tanning: 
all  the  loregoing  not  containing  alcohol  and  not  specially  provided 
for  in  this  section. 

valorem. 

Seven-eighths  of  1 
cent  per  pound. 

Five-eighths  of  1 
cent  per  pound. 

1.5  per  centum  ad 
valorem. 

Free. 

Do. 

Court  and  Treasury  Decisions. 

Cutch  made  from  the  bark  of  the  mangrove  tree  is  free  of  duty 

under  the  provision  of  paragraph  624  of  the  act  of  1913  for  ^^extracts 

of  oak  and  chestnut  and  other  oar ks  and  woods  other  than  dyewoods 

such  as  are  commonly  used  for  tanning.'^     Cutch  made  from  the 

wood  and  leaves  of  the  acacia  catechu  tree  is  dutiable  at  the  rate 

of  three-eighths  of  1  cent  per  pound  under  paragraph  30  as  an  extract 

of  vegetable  origin  suitable  for  d}^eing.     (G.  A.  8265;  T.  D.  38055,  of 

1919.)     Mangrove    extract    classified    under    paragniph    30    as    an 

extract  of  vegetable  origin  suitable  for  dyeing  was  held  exempt  from 

duty  as   tanning  material  under  paragraph   624.     (Ab.   38085,   of 

1915.)     In  1916  the  Treasury  Department  held  acacia  catechu  cutch 

(or  the  ^^A.  C.  L.''  cutch)  and  the  mangrove  bark  cutches,  known  as 

^'B.  S.  L.''  cutch  and  ^'block^^  cutch,  used  chiefly  for  dyeing,  to  be 

dutiable  at  the  rate  of  three-eighths  of  1   cent  per  pound  under 

paragraph  30,  and  other  forms  of  mangrove  bark  cutcn,  which  are 

used  chiefly  for  tanning,  exempt  from  duty  under  paragraph  624. 

(T.  D.  36180,  of  1916.)     An  extract  of  the  bark  of  the  mangrove 

tree  used  chiefly  in  tanning  and  commercially  known  as  ^^ cutch'' 

was  held  exempt  from  duty  under  paragraph  542  of  the  act  of  1897. 

^' Cutch''  was  declared  to  be  a  word  derived  from  the  specific  name 

of  the  acacia  catechu.     The  cutch  early  imported  into  the  United 

States,  the  court  said,  was  probably  prepared  altogether  from  the 

wood  of  this  tree,  and  was  used  chiefly,  though  not  altogether,  for 

dyeing.     Before  1897  an  extract  from  the  bark  of  the  mangrove 

was  imported  for  the  same  use  and  was  commercially  known  as 

cutch.     (United  States  v.  Marden,  175  Fed.,   153,  of  1909;  T.  D. 

30344,  of  1910.) 
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FUSTIC. 

SlTMMARY. 

Fustic  is  an  important  yellow  dyewood  imported  from  the  West 
ndies,  Mexico,  Central  and  South  America.  It  does  not  grow  in 
tie  United  States.  For  many  purposes  the  domestic  osage  orange 
nd  quercitron  are  used  as  suostitutes  for  fustic;  they  are  of  lower 
oat  and  have  displaced  fustic  to  a  considerable  extent. 

The  extracts  and  preparations  of  fustic  are  made  by  methods  and 
quipment  similar  to  those  used  in  the  manufacture  of  logwood 
stract.  They  are  made  at  plants  manufacturing  other  wood 
>:tracts,- 

The  chief  use  of  fustic  preparations  is  for  dyeing  uniform  and  tent 
loths. 

Crude  fustic  wood  is  free.  The  extracts  are  dutiable.  In  1804 
le  rate  on  extracts  was  10  per  cent  ad  valorem.  In  1807  this  -was 
tiangod  to  seven-eighths  of  1  cent  per  pound.  By  the  act  of  101." 
lis  rate  was  reduced  to  three-eighths  of  1  cent  per  pound. 

General  Information. 

Act  of  1913,  paragraph  624:  "Tanning  material  *  *  *  and- 
rticles  in  a  crude  state  used  in  dyeing  or  tanning;  all  the  foregoing- 
ot  containing  alcohol  and  n.  s.  p.  f.  in  this  section,  free." 

Act  of  1913,  paragraph  31:  *  *  *  all  extracts  of  vegetable 
rigin  suitable  for  dyeing,  coloring,  or  staining,  n.  s.  p.  f.  in  this 
Mtion,  all  the  foregoing  not  containing  alcohol  and  not  medicinal, 
iree-eighths  of  1  cent  per  pound. 

Description. — Fustic  is  an  important  natural  yellow  dyestuff.     It 

used  as  a  self-color  for  yellow  to  olive  shades  and  more  extensively 
I  dyeing  compound  shades  with  other  natural  dyes. 

Commercially  it  is  known  as  Cuba  wood,  yellow  wood,  and  old 
istic.  It  is  the  heart  wood  of  a  tree  botanically  known  as  the 
{oruft  or  Madura  tinctoria.  The  domestic  osage  orange  and  the 
)inmon  mulberry  are  closely  related.  An  entirely  different  product 
aown  as  "young  fustic"  derived  from  the  sumac  "Rhos  cotinus," 
>und  in  Southern  Europe  and  West  Indies,  was  used  in  Europe 
revious  to  the  introduction  of  the  American  iustic.  The-  dyeing 
poperties  and  chemical  characteristics  of  "young  fustic"  are 
istinctly  different  from  those  of  the  American  fustic.  As  the  shades 
ere  of  poor  fastness  "young  fustic"  is  no  longer  in  use. 

The  fustic  tree  grows  in  the  West  Indies,  Mexico,  Central  and  South 
merica.  The  best  quality  is  cut  in  Cuba  and  Tampico,  the  poorer 
•ades  coming  from  Jamaica  and  Brazil;  the  latter  species  are  some- 
hat  different  from  the  Cuba  variety  both  botanically  and  tinctori- 

ly- 

The  tree  grows  to  the  height  of  60-70  feet,  with  a  diameter  of  about 
)  inches.  While  it  has  a  wide  range  of  growth  it  is  not  found  on  the 
ghlands.  The  lowlands  of  Mexico  and  of  the  tropical  American 
►asts  are  especially  favorable  for  its  best  development.  The  fustic 
ee  is  of  common  occurrence  in  Colombia,  Venezuela,  Honduras, 
3sta  Rica,  and  Fanama. 
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The  stand  is  very  thin;  usually  there  are  only  one  or  two  trees  per 
acre.  The  trees  are  cut  in  4  to  6  foot  lengths  and  the  sap  wood  re- 
moved, as  only  the  heart  wood  is  of  tinctorial  value.  The  wood  is- 
very  heavy,  making  its  transportation  through  the  forest  difficult. 
Fustic  wood  is  a  pale-yellow  hardwood.  On  account  of  its  compacJt- 
ness  and  indestructibility  it  is  valued  as  a  cabinet  wood. 

There  are  two  coloring  matters  in  fustic — morin  or  moric  acid 
and  maclurin  or  moritaimic  acid.  Morin,  the  principal  coloring 
matter,  forms  colorless  needles,  slightly  soluble  in  hot  water  and 
readily  soluble  in  alkaline  solutions;  chemically  it  is  a  flavone  deriva- 
tive and  forms  insoluble  compounds  with  metallic  salts,  varying  in 
shade  from  yellow  to  olive  green. 

Maclurin  or  moritannic  acid  is  more  soluble  in  water,  and,  like 
morin,  forms  insoluble  compounds  with  metallic  salts.  The  '  ^patent 
fustin'*  is  a  diazobenzene  sulphate  derivative  of  maclurin. 

Fustic  gives  a  bright  yellow  with  tin  and  aluminum  mordants,  of 
poor  fastness  to  light  and  fair  fastness  to  washing.  With  chromium 
mordants  olive  shades  and  old-gold  shades  are  formed;  with  copper 
and  iron  salts  greenish  olive  shades  are  given.  Unlike  the  yellows, 
the  olive  shades  are  of  moderate  fastness  to  light  and  washing. 

Fustic  extracts  are  marketed  as  liquids  of  42°  Tw.  and  51°  Tw. 
and  as  a  '^solid  extract''  and  ''fustic  extract  crystals." 

Uses, — Previous  to  the  introduction  of  coal-tar  colors,  fustic  was 
used  in  large  quantities  as  a  self  color  for  yellows  on  wool.  The 
synthetic  dyes,  on  account  of  their  greater  economy  of  application^ 
and  fastness,  have  largely  displaced  fustic  for  this  purpose.  Its 
present  uses  are  in  the  dyeing  of  compound  shades,  drabs,  olives, 
and  browns,  and  in  shading  logwood  and  other  blacks  for  producing 
a  dead  black. 

On  cotton  it  has  had  extensive  use  in  the  dyeing  of  khakis,  tent  and 
uniform  cloths.  On  silk  its  chief  use  is  for  compound  shades  and 
for  the  shading  of  blacks. 

Domestic  quercitron  and  osage  orange  extracts  have  displaced 
fustic  to  some  extent.  As  a  substitute,  osage  orange  is  used  on  both 
leather  and  textiles,  while  quercitron  is  used  on  textiles.  For  cer- 
tain uses  these  products  have  not  displaced  fustic. 

Domestic  production, — According  to  old  practice  the  wood  was  used 
directly  by  the  dyer  in  a  chipped  or  rasped  form.  To-day  the  extracts- 
are  used  almost  exclusively.  The  method  of  their  preparation  and 
the  equipment  is  similar  to  that  used  for  logwood  extracts.  The 
chips  are  extracted  with  hot  water  under  pressure  and  the  resulting 
liquid  evaporated  under  reduced  pressure  to  a  liquid  extract  of  51° 
Tw.  or  to  a  solid  extract. 

The  producers  of  fustic  extract  without  exception  manufacture 
other  dyewood  or  tanning  extracts.  As  fustic  extract  is  a  small 
per  cent  of  their  production  it  is  difficult  to  estimate  the  actual 
capital  invested  in  plants  for  its  production.  The  fustic  extract 
plants  are  located  in  or  near  the  North  Atlantic  seaports. 

In  1914  five  establishments  produced  4,509,943  pounds  of  fustic 
extract,  valued  at  $222,804.  This  represents  15.5  per  cent  of  the 
weight  and  15  per  cent  of  the  value  of  logwood  extract  produced  in 
the  same  year.  Production  for  other  years  is  not  available.  The 
exports  and  imports  of  fustic  extract  are  not  separately  given.  The 
imports  of  fustic  wood  from  1909  to  1914  varied  from  2,466  tons, 
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lied  at  $34,752,  in  1909,  to  5,816  tons,  valued  at  «82,887,  in  1914. 

1  maximum  import  of  fuetic  wood  was  io  1916,  when  17,469  tons 
0  imported,  Taiued  at  S289,913.  In  1917  this  import  dropped  to 
)5  tons,  increasing  in  1918  to  16,259  tons. 

'oreign  manufactured  extract  is  not  reported  as  competitive  to 
lestic  made  extract.     The  United  States  is  conveniently  located 
■espect  to  the  supply  of  fustic  wood.    The  present  requirements 
he  United  States  could  be  met  by  one  good-sized  factory.      There 
t  present  no  fustic  extract  made  at  the  source  of  the  wood  supply, 
it  Indies  or  Central  America,  as  in  the  case  of  logwood, 
'he  reason  for  the  great  rise  in  prices  of  this  commodity,  was  the 
reme  shortage  due  to  difficulty  in  importation.     The  demand  was 
y  great  because  the  supply  of  chemical  and  coal- tar  dyes  had  been 
t  off  by  the  British  blockade  of  Germany.     Early  in  1918,  the  call 
le  f<Jr  the  shipping  of  supplies  and  men  abroad.     The  Government 
a  took  over  the  bottoms  in  use  for  various  kinds  of  import  and 
ort  trading,  ao  the  traders  of  natural  dyeatuffs  were  among  the 
t  to  suffer.    The  demand  for  dyes  became  ao  great  that  extract 
ters  utilized  Osage  Orange  grown  in  the  southern  portion  of  the 
ted  States  which  had  never  been  used  before,  and  even  then  the 
land  far  exceeded  the  supply.     There  was  such  a  shortage  of  dye- 
id  extracts  that  by  allocation  of  certain  vessels  to  take  on  cai^oes 
lyewoods  the  Government  relieved  the  situation  only  slightly, 
iter  the  signing  of  the  armistice  the  restrictions  in  shipping  were 
oved  almost  at  once,  but  even  then  it  was  hard  to  secure  space. 
1919  the  prices  began  to  recede  and  continued  to  do  so  through 
0. 

'riees. — Stick  fustic  wood  was  quoted  at  $12-$23  a  ton  in  the 
iod  1912-1914,  from  this  figure  it  increased  to  the  maximum,  $o') 
0  a  ton  in  January,  1918,  receding  to  S35-S40  in  1920.  Chipped 
;ic  wood  sold  for  li-2  cents  per  pound  in  1912  to  1915,  increasing 
!-8  cents  per  pound  in  1918.  During  1919  it  sold  for  4-6  cents 
pound, 
'ustic  extract  51°  Tw,  sold  for  6-8  cents  per  pound  in  the  period 

2  to  July,  1915;  this  price  abruptly  rose  to  40  cents  per  pound  in 
uary,  1916,  receding  to  14-15  cents  in  the  latter  part  of  1917.  In 
0  the  extract  was  ,124-14  cents  per  pound.  Solid  fustic  extract 
noted  at  S-11  cents  per  pound  during  the  period  1912  to  July, 
5;  from  this  figure  it  abruptly  increas^  to  55  cents  per  pound  in 
6.  After  a  decrease  from  40  cents  to  24  cent  in  1917  tne  price 
ided  to  17i-19  cents  per  pound  in  January,  1920.     Fustic  crys- 

are  quoted,  January,  1915,  at  10-12  cents  per  pound;  in  January, 
6,  at  58-60  cents  per  pound,  and  in  January,   1917,  at  20-22 
ts  per  pound.     During  1918  the  price  increased  to  .30-33  cents 
pound,  receding^  to  22-24  cents  per  pound  in  1920. 
ariff  Jiistory.— Crude  fustic  is  on  the  free  list.     By  the  net  of 

3  dyewood  extracts  are  dutiable  at  three-eighths  of  1  cent  per 
nd.  By  the  act  of  1909  and  1897  fustic  extract  was  dutiable  at 
;n-eighth3  of  1  cent  per  pound.  By  the  act  of  1894  fustic  ex- 
;t  was  dutiable  at  the  rate  of  10  per  cent  ad  valorem. 
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Fustic  wood — Imports  for  consumption — Revenue. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915- 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free... 

do. 

do. 

...do.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Toru. 

3,466 

5,816 

5,379 

3,104 

3,785 

7,121 

12,354 

17,469 

5,195 

16,259 

4,486 


Value. 


«34, 

82, 

72, 

45, 

53, 

100, 

179, 

289, 

142, 

435, 

85, 


752 
887 
673 
833 
303 
501 
959 
913 
431 
428 
096 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


$14.09 
14.25 
13.70 
14.76 
14.08 
14.11 
14.56 
16.59 
27.41 
26.77 
18.97 


Actual  and 

computed 

ad  valorem 

rate. 


■.  4 


FustiCf  stick  —Prices  per  ton,  wholesale^  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
.\pril . . . 
July.... 
October 


1912 

1913 

1914 

$12-23 
12-23 
12-23 
18-30 

1915 

1916 

1917 

1918 

1919 

$12-23 
12-23 
12-23 
12-23 

$12-23 
12-23 
12-23 
12-23 

$18-30 
18-30 
18-30 
22-30 

$22-30 
25-30 
30-35 
30-35 

$30-35 
30-35 
30-35 
55-60 

$45-50 
45-60 
40-55 
50-70 

$55-80 
42-48 
42-48 
30-35 

1920 


$35-40 
35-40 
35-40 
40-50 


Fustic,  young  root — Prices  per  ton,  wholesale,  New  Y^ork, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January 
April . . . 

July 

October 


1  No  offers. 


»  None. 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

$45 

$45 

$45 

$45 

$45 

$45 

$45 

0) 

45 

45 

45 

45 

45 

45 

40 

0) 

45 

45 

45 

45 

45 

45 

35-40 

0) 

45 

45 

45 

45 

45 

45 

(») 

i}) 

1920 


Fustic  chips — Prices  per  pound,  wholesale.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January 
April . . . 
July.... 
October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

CctUs. 

Cents. 

Cents. 

Cents. 

Cents. 

CenU. 

Cents. 

Cents. 

1-2 

1^2 

1-2 

li-2 

5-7 

6-7 

7-8 

4-6 

1-2 

1-2 

1-2 

li-2 

5-7 

6-7 

7-8 

4-6 

1-2 

1-2 

1-2 

2-2i 

6-7 

6-7 

3i-5i 

4-6 

lJ-2 

li-2 

li-2 

5-7 

6-7 

6-7 

4-6 

4-6 

1920 


Cents. 
4-6 
4-6 
4-6 
4-6 


Fustic  extract  liquid,  42° — Prices  per  pound,  wholesale.  New  York, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January. 
April — 


1919 


Cents. 
>  13-15 
13-15 


1920 


Cents. 

10^-12 

lli-12i 


Month. 


July 

October. 


1919 


Cents. 
13-15 
13-15 


1920 


Cents. 
lli-12i 
1H-12J 


Not  listed  previously. 


t 
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xt,  liquid,  51" — Prica  per  pound,  vAolesaU,  New  Yort. 
(From  Oil,  FaLnt,  and  Drag  Itepocter.] 


Month. 

1913 

iei3 

,.„ 

IBIS 

m. 

1M7 

IMS 

,.» 

.«» 

«-S 
9-8 

CinU. 

6-8 

fl-8 

a-8 

H-ii 

CmU, 

z8-ao 

CmU. 
15-10 

I'l-lS 

15-17 

Cenu. 
IMS 

Cmty. 

14-15 

ici,  solid — Prieei  per  pound,  vihttlemU,  New  Yorh. 
IFrom  Oil,  Painl,  and  Drug  Bcport*r.] 


Month. 

1912 

1.13 

lOU 

1915 

191« 

■«7 

.«8 

10.9 

1820 

C«.t-- 

"n 

^^1- 

^"^^ 

40 

8-11 

8-11 

Wl 

35-10 

SKfl 

22-24 

Fustie  extract,  crystal* — Prices  per  pound,  wholesale,  New  York. 
[From  on,  P^nt,  and  Dn^  Reporter.) 


».«,. 

.«. 

■». 

.016 

m, 

».. 

,.,. 

.m 

"^"iMa 

Si 

"^n 

27 
30 

¥l 

CO.. 

(■) 

'  Not  given  in  oil,  paint,  and  drug  weelilies. 

Fusli/:  (crude  woods)— Fret 


^. 

Tariff  ciassincatlon  or  description. 

Rates  ol  duty, 

492 
3B8 

490 
621 

ArlideslnBcradBStateiisediii  dyelngor  tanning,  u.s.p.I.inthlsaM 

"-».. 

Tanning  material   •    •    •    and  article?  tn  a  crude  atate  used  In 
dJBinl  or  tanning;  ali  the  foregoing  not  containing  alfohoi  and 
1- '■?•'■  in 'Wa  section. 

Do. 

Fustic  (extracts) — Dutiable. 


Par. 

Tariff  ;ia9siflcallon  or  doscrlption. 

SSSSffl 

12 

Extracts  and  decoctions  of  logu-ood  and  other  dyewoods,    •    ■    • 
Extracts  and  decortions  ol  Icreiood  and  other  dye* oods,    •    •    • 

10  per  cenlum  ai 

valorem. 
Seven-eighths  of  1 

cent  per  pouod. 

22 

Extracts  and  decoctions  oIlt^AOod  andotherdye-'oods,    •    •    • 
such  asareooJiuionly  used  tor  dyeing  or  tanning,  n,  s.  p.  t,  in  this 

Do. 

10 

and  other  dje.voods,  and  allentraits  ol  Tegetabie  origin  sullaMe 
Jsr  a veing,  coloring,  or  staining,  not  speriailj  pioi  irito  for  in  this 
«action;a)lthB  forgoing noloontainingaHot.ofeiia  not  nitdliiiiaJ. 

cent  per  pound. 
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NATURAL  INDIGO. 

Act  of  1916 — Group  111.  Natural  alizarin  and  indigo,  and  colors, 
•dyes,  or  color  lakes  obtained,  derived,  or  manufactured  therefrom, 
30  per  cent  ad  valorem. 

General  Information. 

Description, — ^Indigo  is  the  most  important  and  valuable  dye. 
Only  a  small  part  of  the  world's  supply  is  furnished  by  the  natural 
product.  The  synthetic  indigo  made  irom  coal-tar  derivatives,  by 
reason  of  its  cost,  purity,  and  uniformity,  has  largely  displaced  the 
natural  product.  Natural  indigo  was  used  in  Egypt  and  India  from 
axicient  times.  Sanskrit  records  describe  its  preparation,  and  mummy 
wrappings  dyed  with  indigo  have  been  found  in  Egypt. 

Tne  mfferent  species  of  the  Indigofera  are  the  most  important 
indigo-yielding  plants.  India  is  the  largest  producer,  the  Bengal, 
Ma(&as,  Oude,  and  Kurpahs  Provinces  export  products  bearing  their 
names.  Indigo  is  also  extensively  cultivated  m  China,  Japan,  Phil- 
ippines, Africa,  Brazil,  and  Guatemala.  The  hatis  tinctoria  or  woad 
plant  was  at  one  time  extensively  cultivated  in  Europe.  It  still  has 
«oine  application,  but  is  never  used  alone.  Nearly  a  oozen  plants  not 
species  of  the  Indigofera  are  cultivated  in  tne  different  indigo- 
producing  countries. 

Uses, — ^At  present  natural  indigo  is  used  in  dyeing  wool  by  the 
fermentation  vat.  The  synthetic  indigo  is  preferred  for  all  other  uses, 
printing,  dyeing  cotton  goods,  etc.,  on  account  of  its  uniformity, 
purity,  lower  cost,  and  ease  of  application.  Natural  indigo  is  also 
used  to  a  small  extent  in  the  preparation  of  ' '  indigo  extracts.  '  These 
are  soluble  acid  blues  used  on  wool  and  silk.  They  possess  greater 
brightness,  but  are  of  inferior  fastness  in  comparison  with  indigo 
proper.     The  synthetic  indigo  is  preferred  for  their  preparation. 

Production. — ^The  production  as  carried  out  in  India  is  as  follows: 
The  seeds  are  sown  in  early  sprint.  In  June  the  plant  is  cut,  having 
a.ttained  a  height  of  3  to  5  feet;  fresh  leaf  soon  develops,  and  in  two 
or  three  montns  a  second  crop  is  ready.  The  leaves  contain  about 
1.2  per  cent  coloring  matter,  not  as  indigo,  but  as  a  glucoside  called 
indican.  In  the  preparation  of  indigo,  bundles  of  cut  plants  are 
placed  upright  in  vats  and  covered  witn  water.  Active  fermentation 
«oon  begms,  and  in  about  10  hours  the  indican  has  been  changed  by 
an  enzyme  to  indigo,  which  in  turn  has  been  reduced  and  remains 
dissolved,  imparting  a  yellow  to  green  color  to  the  solution.  This 
solution  is  drawn  off  and  run  into  the  '' beaters, ''where  the  indigo 
is  precipitated  by  blowing  through  air,  spraying  or  agitating  by  a 
beating  wheel.  After  settling  the  indigo  sludge  is  pumped  into  a 
kettle,  where  it  is  heated  to  prevent  further  fermentation  and  dis- 
solve out  impurities.  The  sludge  is  drained  on  cloth  and  pressed  in 
canvas-lined  Doxes.  The  resulting  cake  is  cut  into  small  cubes  and 
dried.  The  impurities  and  the  quality  of  natural  indigo  differ  widely; 
they  depend  on  the  care  and  method  of  preparation  as  well  as  the 
source. 

British  India  in  1907-8  had  405,905  acres  imder  cultivation.  Thei 
exports  for  that  year  amounted  to  3,249,000  pounds,  valued  at 


I.  ■ 


fr 
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665,766.  In  1909-10  the  acreage  decreased  to  294,970,  gradually 
creasing  to  145,792  acres  in  1914-15.  The  greater  demand  for 
.ural  indigo  caused  by  the  war  short^e  increased  the  acreage  in 
6-17  to  764,918. 

i'or  years  the  synthesis  of  indigo  had  been  a  subject  much  studied 
chemists.  In  1870  Baeyer  synthesized  indigo  front  isatin.  Later 
ler  methods  were  discovered  but  could  not  commercially  compete 
h  natural  indigo  until  the  Heuman  method,  when  naphthalene 
s  used  as  a  raw  material.  The  Badische  Anilin  and  Soda  Fabrik 
imercialized  this  method  and  placed  "  Indigo  Pure"  on  the  market 
1897.  Other  German  firms  later  manufactured  indigo,  resulting 
1  complete  commercial  victory  for  the  synthetic  over  the  natural 
igo. 

!Tie  shortage  of  German  synthetic  indigo  during  the  war  stimulated 
growth  of  natural  indigo.  To-day  the  United  States  manufactures 
icient  synthetic  indigo  to  supply  our  entire  American  demands. 
r/iport.s. — ^The  domestic  imports  of  natural  indigo  had  a  direct 
Ltion  to  the  development  of  the  German  synthetic  product  in  1897. 
the  German  synthetic  indigo  captured  the  world's  market,  the 
duction  of  natural  indigo  and  hence  the  use  of  the  latter  corres- 
idingly  decreased. 

n  1909  the  United  States  imported  7,989,014  pounds  of  synthetic 
igo,  valued  at  81,242,077,  from  Germany.  During  the  same  year 
import  of  natural  indigo  from  British  India  was  131,158  pounds, 
Jed  at  S72,247;  in  addition  129,645  pounds  of  indigo,  valued  at 
,890,  were  imported  from  England;  tnis.last  amount  is  presumed 
>e  the  natural  indigo. 

n  1916  no  synthetic  indigo  was  imported  from  Germany.  The 
lusion  of  the  German  indigo  from  the  world's  market  greatly  in- 
ised  the  production  of  natural  indigo  in  India  and  the  other  indigo- 
iucing  countries.  The  United  States  imported  from  India,  in 
5,  648,280  pounds  of  natural  indigo,  valued  at  11,463,081.  This 
ort  from  India  increased  to  555,334  pounds,  valued  at  $1,106,036, 
917;  and  in  1918  it  was  1,2.59,224  pounds,  valued  at  $1,882,662. 

total  imported  natural  indigo  in  1918  was  2,113,912  pounds, 
led  at  S3,276,557;  in  1917  this  import  was  1,238,693  pounds, 
led  at  $2,459,835.  The  total  imports  of  natural  and  synthetic 
go  in  the  period  1909  to  1913  varied  from  a  minimum  of  6,908,751 
ads  in  1911,  valued  at  $1,152,518,  to  8,249,975  pounds  in  1909, 
led  at  $1,400,286.  During  the  war  the  maximum  total  imports 
3  made  in  the  year  1915,  amounting  to  7,983,112  pounds,  valued 
1,604,767.  In  1917  this  import  figure  dropped  to  545,105  pounds, 
led  at  1960,038. 

he  imports  of  natural  indigo  in  1919  rapidly  decreased.  In  1919 
United  States  manufactured  s^mthetic  indigo  in  excess  of  the 
estic  needs, 

rices. — The  prewar  price  of  natural  indigo  varied  according  to 
source  and  quality  of  the  article,  [n  the  price  tables  complete 
nations  are  given  for  each  grade,  these  figures  ranging  from  50 
3  to  $3  per  pound  until  1916;  when  the  prices  increased  through 

rear  and  1917  to  $1.10  and  $5  per  pound.  This  was  due  to  the 
;ity  of  synthetic  indigo.  The  prices  for  the  natural  indigo  have 
ually  receded  since  the  manufacture  of  synthetic  indigo  in 
irica. 
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Tho  prewar  price  of  synthetic  indigo  remained  at  18  to  20  cents 
per  pound  until  the  outbreak  of  the  war  in  1914,  when  the  price 
jumped  to  65  cents  per  pound.  It  remained  at  that  figure  imtil  1916, 
when  it  rose  rapidly  to  $2  per  pound,  due  to  the  fact  that  no  synthetic 
indigo  was  imported  from  Germany.  With  the  supply  of  indigo  cut 
oflF,  the  United  States  rose  to  the  occasion,  and  by  1919  was  pro- 
ducing synthetic  indigo  in  excess  of  domestic  needs;  hence  a  steady 
decline  in  price  to  75  cents  per  pound,  which  is  about  five  times  the 
prewar  jprice. 

Tarij  history, — Natural  indigo  has  been  specifically  shown  on  the 
free  list  up  to  the  act  of  September  8,  1916,  when  natural  alizarin 
and  indigo,  and  colors,  dyes,  or  color  lakes  obtained,  derived,  or 
manufactured  therefrom,  were  dutiable  at  the  rate  of  30  per  cent 
ad  valorem. 


i.« 
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Exports  of  indigo  from  British  Indiay  1907-1918, 

[Source:  Statistical  Abstract  Relating  to  British  India,  1907-1916.    Bea-Borne  Trade  of  British  India, 

191&-1918.] 


Years. 


1907-8- 
1906-Q. 
1909-10 
1910-11 
1911-12 
1912-13 


Quantity. 


Pounds. 

3,638,880 

2,793,962 

2,022,832 

1,897,168 

2,145,360 

1,327,984 


Value. 


$2,067,528 
1,591,277 
1,141,408 
1,087,804 
1,219,229 
714,183 


Years. 


1913-14 
1914-15 
1916-16 
1916-17 
1917-18 
1918-19 


Quantity. 


P(mnd8. 

1,225,168 

1,919,904 

4,696,384 

3,833,760 

3,478,944 

3,663,184 


Value. 


$690,741 
2,918,396 
6,743,971 
6,853,S46 
4,957,825 
4,050,583 


Indigo  J  natural  and  artificial — Imports  by  countries  {fiscal  years). 


Imported  from— 


Belgium 

British  India. 

England 

France 

Germany 

Another 


1909 


Quantity. 


PouTida. 


131,158 
129,545 


Value. 


$72,247 
85,890 


1910 


Quantity. 


Pound*. 
134,014 
125,061 
291,126 


Value. 


$20,518 
66,199 
84,368 


1911 


Quantity. 


Pounds. 


189,538 
89,627 


Valve. 


$88,782 
54,027 


Total. 


7,989,014 
255 


1,242,077 
72 


6,965,160 
3,328 


1,023,543 
1,314 


6,488,267 
141,319 


987,082 
22,627 


8,249,972 


1,400,286 


7,538,688 


1,195,942 


6,908,761 


1,152,518 


Bel^um 

British  India. 

England 

Fnuice 

Germany 

Another 


Total. 


Imported  from— 


1912 


Quantity. 


Pounds. 
108,182 
192,479 
63,315 


7,032,023 
262,068 


7,658,067 


Value. 


$14,723 

100,832 

34,794 


965,047 
37,746 


1,153,142 


1913 


Quantity. 


Pounds. 


179,075 

52,759 

19,841 

7,212,461 

248,382 


7,712,608 


Value. 


$58,882 

29,834 

2,819 

974,502 
36,860 


1,102,897 


35284— 21— A-8 8 


(•" 


TAEIFT  INFORMATION  SUBVEYS. 
Indigo,  natural  oriynlhttio — Imporli  hy  eounlriti(JUe^yeon). 


1)14 

im 

im 

mv. 

""^ 

Quantity. 

Valut 

Quantlly. 

v.,,,.. 

QMnlilr- 

Value. 

qimn- 
tily. 

V.,u.. 

India.... 

Pounii. 
BZ,776 

131,224 

PoajOl. 

.11.,S.9 

Pound.. 

11, 463, 081 
2,954,894 
2,950,125 

Sg,32l' 

«25I,.58» 

1 

5S5,S01 

^ 

6.e80>l 
830,288 
158,781 

121,866 

218,847 

5»iS,934 

385.202 
840,748 

153.702 
7ia,ftlS 

134,262 

jr^ 

lUl 

8,125.211 

1,093.2.8 

7,»7S,709     1,5S6,B78 

6,599,583 

8,235,670 

537,412 

960,038 

I  July  HO  Sept.  8. 191B. 

Indigo,  natural — Import!  by  countriet  (fiacal  yeart). 


Imported  (rom- 

1917' 

1918 

Quantily. 

Value. 

Quanlllj-, 

valu. 

Found,. 
554,334 

11,106,036 

Pmnrf.. 
1,269,224 

441,280 

517,800 

1,087,289 

.s!:S 

^'m 

238;  mS 

1,238.693 

2,459.835 

2,113,912 

I  Sep[.  9, 1016,  t«  June  30, 1917. 

JO,  natural  and  artifidal  {acta  of  1897  and  1909) — Imparls  Jcr  mnsumplicii— 


il  year. 

Rate  or  duty. 

(JuanUty, 

Value. 

collKtel. 

quantity. 

.VrliiBland 

lib 

7:697;JS2 
7,712,488 
2,619,253 

"\'ifi 

1)102) 893 
312,255 

50.  70 

'.    -3 

p^.,* 

;;::|:::::::::::: 

:::;:cio;;:::::;:::: 

i  year. 

Rate  of  duty. 

<)uantity. 

Value. 

ooli^ed. 

quantity. 

Anualand 
ad  vaiurem 

Pounds. 
6.603,265 

6|79i|a!S 
S!5,10.^ 

tm,m 

1.801,787 

s,«i,.'iOi 

900;038 

"■i 

Paetnl. 

::::t::::::;:::: 
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IndigOt  synthetic  {act  of  1916) — Imports  for  conaumpOon— Revenue, 


Fiscal  year. 


1917. 
1918. 
1919. 


Rate  of  duty. 


30  per  cent . 

do 

do 


Quantity. 


Pounds. 
885,584 
942. 946 
358.867 


Value. 


$558,990 
553,226 
197, 176 


Duty 
collected. 


$167,697 

165,967 

59, 153 


Value  per 

unit  of 
quantity. 


$0,631 
.587 
.549 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


30 
30 
30 


FROM  PHILIPPINE  ISLANDS. 

• 

1917 

Free 

1,116 

$166 

$0,149 

1918 

do 

1919 

do 

Indigo  f  natural  {act  of  1916) — Imports  for  consumption — Revenue. 

Fiscal  year. 


Rate  of  duty,      i    Quantity. 


1917. 
1918. 
1919. 


30  per  cent . 

do 

do 


Pounds. 
1,228,714 
2,141,382 
794,251 


Value. 


$2,447,292 

3,261,948 

961,610 


Duty 
collected. 


$734, 187 
978,584 
288,483 


Value  per 

unit  of 
quantity. 


$1,991 
1.523 
1.211 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


30 
30 
30 


FROM  PHILIPPINE  ISLANDS. 


1917. 
1918. 
1919. 


Free. 


.do. 
.do. 


3,272 


$2,009 


$0,632 


Indigo^  Bengal,  low  grade — Prices,  wholesale,  per  pound,  New    York. 

[From  Oil,  Paint,  and  Drug  Reporter .1 


January. 
April — 
July.... 
October. 


Month. 


1912 


$0.67^ 
.67i 
.67i 
.67J 


1913 


$0.67J 
.67* 
.67j 
.67i 


1914 


$0.67^ 

67^ 

.67i 


1915 


$2.00 

3.00 

$3.00-3.50 

3.00-  3.50 


1916 


$3.00-$3.50 
3.50-  5.00 
3.50-  5.00 
3.50-  5.00 


Month. 

1917 

1918 

1919 

1920 

Januarv 

$3.50-$5.00 

3.75-  4.00 

3.76-  4.00 
3.7&-  4.00 

$2.50-$2.75 
2.60-  2.75 
2.25-  2.75 
3.00-3.75 

$3.25<-$3.50 
3.00-  3.50 
2.25-  2.50 
2.25-  2.50 

$2.25-$2.50 

Anrll 

2.25-  2.50 

July 

2.00-  2.26 

October. 

2.00-  2.26 

lABIFF  INFOBMAIION   SUBVEYS. 

Indigo,  Kitrpaht—Fricet,  vihoUtak,  per  paand.  New  York. 
(From  OU,  Patnc,  tad  Drag  Reponar.I 


Month. 

1012 

1913                  MU 

19,5 

1918 

'.la-  '.m 

"If;!? 

.60-     .«0 

.iO-    .to 

.to-    .60 

Nominal. 

■ 

UoDtb. 

m, 

1918 

1919 

isao 

Nomloal 

t2.n-t2-M 
2.7S-2.go 
2.21-  2,M 
2.25-  2.76 

tZ.2G-tl-TG 
2  ^  2  a 

"" 

Indigo,  lladrtu — Prieet,  uiholetale.  per  pound.  New  York. 
[Prom  Oil,  PalDt,  anil  Drug  Reporter.] 


IbnUlL 

». 

»0.5»-IO.«S 
.S8-    .«* 

■.u 

■.,s 

m. 

■    „sg_|n6B 

1,21 

"iS'l 

1 

Mon(h. 

,«7 

1918 

1819 

1920 

1.10-  I.IS 

ilio-  liao 

.90 
.90-  1.00 

"■I'il 

.90-    .9S 

Indigo,  Guatemala — Prices,  vihohsale,  per  poutid.  New  York. 
(FroiD  Oil,  Pi^nt,  Dud  Drug  Reparl^.j 


Mouth. 

1912 

1913 

1914 

1915 

im 

IO.6i-IO.S0 

'.as-  :«o 

»0.flS-IO.«0 
,95-    .SO 
.115-    .SO 
,65-    ,80 

t0,«5-»0,8O 
,65-    .80 
,05-    .80 

««!_*!  w 

3,00-  3:50 

f^  3:^ 

Month. 

im 

1»18 

19I» 

1^ 

K.IXI-U.SO 
b!  00- 3125 

l2,25-»2,50 
2:25-  2175 

I2.2fi-»2.75 
2.  25-  2,  75 
Z.OO-  2.25 
2.fl0-2.26 
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January. 

April 

July 

October. 


January. 
April.... 

July 

October. 


January. 
April.... 

July 

October. 


Indigo,  Manila — Prices  wholesale,  per  pound,  New  York. 
[From  Oil,  Faint,  and  Drug  Reporter.] 


Month. 

1918 

1919 

1920 

•  ■■■•••••■•■•a 

$0.70-^.80 

.70-      80 

1.30-  1.40 

1.30-  1.40 

S1.30-tl.40 

April  ...• 

1.30-  1.40 

July 

i$0.80 
$0.70-    .80 

1.30-  1.40 

October  - 

1.30-  1.40 

*  Not  listed  previously. 

Indigo,  Ovdes — Prices  wholesale,  per  pound.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


1918 


S2.7&-<2.90 
2.25-  2.50 
2.25-  2.75 


1919 


$2.25-12.75 

2.25-  2.75 

2.26-  2.75 
2. 25-  2. 75 


1920 


$2. 26-^2. 75 
2. 26-  2. 76 
2.00-  2,26 
2.00-  2.26 


Indigo,  J  (synthetic) — Prices  wholesale,  per  pound,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


1912 


$0.18-$0.20 
.1^  .20 
.1^  .20 
.Ig-    .20 


1913 


$0.18-$0.20 
.18-  .20 
.18-  .20 
.18-    .20 


1914 


$0. 18-$0. 20 

.18-    .20 

.18-    .20 

.66 


1916 


$0.65 
.66 
.65 
.66 


1916 


$1.36 
1.90 
2.0C 
1.36 


Month. 


1917 


$1.50 


1918 


i$1.25 


$1.16-  1.26 


1919 


i$1.16-$1.25 


1920 


$0.86 


$0.96-  1.10 


1 20  per  cent  paste. 

Indigo,  medium — Prices  wholesale,  per  pound,  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

19151 

19161 

1917  1 

19181 

19191 

1920  1 

January 

CenU. 
75 
75 
75 
75 

Cents. 
76 
75 
75 
76 

CenU. 
75 
75 
75 

April 

July 

October 

1...   . 

1  Not  listed. 


1 '"' 


\'  A- 


(M 


^  I 


1  •♦ 
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Indigo,  high-grade — Pricee  vAoUtale.,  per  pound,  New   York. 
(From  Oil,  Paint,  and  Dnu  Reporlcr.] 


Month. 

1912 

IBia 

19H 

WIS' 

me. 

1817  1 

.918. 

1   .919-  j, 920. 

CrnU. 
K)-96 

Onto. 
SO-ftS 

90-flS 

so-es 

80-95 

eo-9s 

Indigo  extract — Pricu  whoUtaU.  per  pound,  New  Yorh. 
[From  Oil,  Paint,  and  Drug  Reporter.! 


Month. 

1911 

1913 

ISU 

1915    1    1916 

m. 

.... 

m9 

,9^ 

(VM.. 

e-io 

«-10 
B-IO 

9-10 

6-10 
8-10 
fl-10 

59-flO 

Cent-. 
35-40 

26-30 

23-28 
23-26 



Indigo- — Rate*  ojduly. 


p„. 

Hate  otduty, 

spedncandad 

valorem. 

3ched 

an 

80 
Grmip 

cent  per  pound 

Allcoai-tar  cc^ors  or  dyes,  by  whatever  name  knam,  and  not  ape- 

not  meifidnal,  iu>t  speciaiiy  provided  (or  in  this  ii^t. 

20  per  centnto  ad 

Coal-tar  dyea  or  colors,  not  spw^laiij-  provided  "tor  In  tbla  wcllon 

not  medicinal,  not  specially  provided  [or  in  this  section. 

20  per  eenlum  ad 

Natural  aliiarln  andfndlge.  and  colors,  d  ves,  or  color  lakes  obtained, 
derived,  or  manufactured  therefrom. 

LITMUS. 

General  Information. 

;t  of  1913,  paragraph  536:  Litmus,  prepared  or  not  prepared,  fret. 
scription  and  preparation.— Litmus  is  closely  related  to  archil 

prepared  from  the  same  class  of  lichens,  including  the  species 
lora  ^nct(yna,  L.  Orinca,  and  Rocella  tinctoria.  The  lichens  occur 
dantly  in  Scandinavia  and  the  French  Pyrenees.  Litmus  is  not 
"nestic  product;  our  total  consumption  is  imported. 

the  preparation  of  litmus  the  same  lichens  may  be  used  as  in  the 
of  archil,  although  other  species  are  commonly  employed.    The 
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shredded  or  ground  weed  is  allowed  to  ferment  after  addition  of 
sodium  or  potassium  carbonate  solution.  When  a  violet  color  de- 
velops, stale  urine  is  added  and  the  fermentation  allowed  to  con- 
tinue until  the  color  is  blue.  It  is  also  prepared  with  ammonium 
and  sodium  carbonate  with  access  of  air  under  control.  The  product 
is  mixed  with  chalk  or  gypsum  and  sold  as  small  cubes.  In  this 
process  an  air  oxidation  similar  to  the  action  in  the  preparation  of 
archil  takes  place.  In  the  case  of  litmus  the  oxidation  proceeds  one 
step  beyond  resulting  in  the  formation  of  azolitmin,  the  coloring 
matter  of  litmus. 

The  principal  coloring  matter  azolitmin  is  a  reddish  brown  powder 
sligjhtly  soluble  in  water.  It  is  a  weak  acid  of  red  color,  the  salts  of 
which  are  blue.  Chemically  it  is  closely  related  to  orcein  prepared 
from  archil. 

Uses. — Litmus  is  used  as  an  indicator  in  chemistry  for  acids  and 
alkalis.     It  has  been  used  as  a  wine  and  a  vinegar  color. 

Imports, — In  the  period  1910-1914  the  value  of  the  imports  varied 
from  $103  in  1910  to  $378  in  1912.  The  maximum  import  was  made 
in  1919  of  $4,177. 

Tariff  history, — Litmus  has  been  specifically  mentioned  on  the  free 
list  as  far  back  as  1883. 

Tariff  considerations, — ^As  litmus,  paragraph  536,  archil,  para- 
graph 564,  and  cudbear,  paragraph  469  (act  of  1913),  are  closely 
related,  they  might  be  grouped  in  the  same  paragraph. 


Litmus 

• 

,  prepared  or  not 

prepared — Imports  jor  consumption — Revenice . 

Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

Free 

$103 
277 
378 
216 
263 

59 
280 
648 

44 
4,177 

1911 

do 

1 

1 

1912 

do 

::::::::::::!:::::::::::: 

1913 

do 

1 

1914 

do 

1 

1915 

do 

1916 

do 

1917 

do 

........    .... 

1918 

do 

! 

1919 

do 

1 

1 

Litmus — Rates  oj  duty. 


Act  of— 

Par. 

1883 

545 

1890 

637 

1894 

539 

1897 

602 

1909 

615 

1913 

536 

Tariff  classification  or  description. 


Litmus,  prepared  or  not  prepared. 

do 

do 

do 

do 

do 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 


Do. 
Do. 
Do. 
Do. 
Do. 


Court  and  Treasury  Decisions. 

Litmus  paper  is  not  exempt  from  duty  as  litmus,  but  dutiable  as 
bibulous  paper  under  paragraph  323  of  the  act  of  1913,  but  if  in 
book  form  as  a  manufacture  of  bibulous  paper  under  the  same  para- 
graph (T.  D.  36274  and  36510,  of  1916). 


t 


I 


»r. 


•v  . 
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LOGWOOD  EXTRACT. 

Summary. 

The  products  here  included  are:  (I)  Crude  logw^ood,  known  as 
*  ^  stick 'logwood ;  (2)  logwood  extract  derived  from  log%vood  by  M'ater 
extraction. 

Logwood  extract  is  used  in  dyeing  wool,  silk,  leather,  cotton,  hair, 
fur,  wood,  and  other  materials  in  conjunction  ^\ith  metallic  mordants. 
It  is  a  valuable  weighting  agent  for  silk,  and  is  also  used  in  the  manu- 
facture of  inks.  Logwood  does  not  grow  in  the  United  States.  The 
American  and  European  supply  is  imported  from  West  Indies,  Cen- 
tral America,  and  Mexico. 

The  United  States  production  of  logwood  extract  in  1914  amounted 
to  29,000,000  pounds,  valued  at  a  little  over  $1,300,000.  In  1918 
logwood  extract  was  exported  to  Europe,  South  America,  and  Japan 
to  the  value  of  $2,839,480. 

Some  competition  is  offered  by  the  extraction  plants  in  Jamaica, 
with  development,  these  plants  could  supply  the  American  market. 

In  the  United  States  there  are  eight  large  extract  manufacturers 
who  usually  manufacture  other  dye  extracts  and  tanning  materials. 
They  are  located  along  the  Atlantic  seaboard,  including  the  following 
States:  Rhode  Island,  Connecticut,  New  York,  Pennsylvania,  New 
Jersey,  Maryland,  Virginia,  and  Alabama. 

By  the  act  of  1894  logwood  extract  was  assessed  a  duty  of  10  per 
cent  ad  valorem.  In  1897  this  ad  valorem  rate  was  changed  to  a 
speciic  rate  of  seven-eighths  of  1  cent  per  pound.  The  act  of  1913 
reduced  this  rate  to  three-eighths  of  1  cent  per  pound.  Crude  log- 
wood has  been  shown  on  the  free  list  as  far  back  as  the  act  of  1883. 

Logwood  extract  and  other  dyewood  extracts — Summary  table. 

[Paragraph  30.] 


Fiscal  year. 


Domestic 
production. 


1910. 
1911. 
1912. 
1913. 


Pounds. 
122,317,248 


1914 !    28,989, 962 

1915 ...: 

1916 : • 

1917 1 

1918 


Imports  for 
consump- 
tion. 


Pounds. 
2,937,626 
3,599,604 
2,463,422 
2,258,206 
1,228,178 
2,P61,368 
2,652,787 
1,147,488 
215,950 


Domestic 
exports. 


Ratio  to  production. 


Imports. 


Per  cent. 


Exports. 


Per  cent. 


Fiscal  3ear. 


Value  (im- 
ports for 
consump- 
tion). 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918, 


$187,124 
197,280 
112,552 
111,575 
77,119 
144,207 
316, 872 
164,727 
24,698 


Amount 
of  duty. 


$25,704 

31,496 

21, 554 

19,759 

7,142 

7,730 

9,947 

4,327 

810 


Value  per 

unit  of 
quantity. 


Per 
pound. 
$0.06 
.05 
.05 
.05 
.06 
.07 
.12 
.14 
.11 


Equiva- 
lent ad 
valorem 
rate. 


Per  cent. 

13.74 

15.97 

19.15 

17.71 

9.25 

5.38 

3.14 

2.62 

3.26 


11909. 
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Logwood  in  crude  state — Summary  table. 
[Paragraph  624.] 


Fiscal  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915- 
1916. 
1917. 
1918. 


Domestic 
production. 


Tmports  for 
consump- 
tion. 


31,269 
35,340 
39,924 
36,952 
30,172 
54,704 
134,819 
121,762 
55.354 


Domestic 
exports. 


Ratio  to  production. 


Imports. 


Per  cent. 


Exports. 


Per  cent. 


Fiscal  year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 


Value  im- 
ports for 

Amount 

Value  per 

unit  of 
quantity. 

consump- 
tion.) 

of  duty. 

Per  ton. 

1353,311 

Free 

S11.30 

424,123 

...do 

12.00 

481,384 

— do. . . . 

12.06 

475,484 

...do 

12.87 

379,754 

...do 

12.59 

722,410 

...do 

13.20 

3,437,388 

...do. . .. 

25. 50 

4,127,031 

...do — . 

33.89 

1,175,049 

...do 

21.22 

Equiva- 
lent ad 
valorem 
rate. 


Per  cent. 


General  Information. 


Paragraph  624 :    *    *    *     and  articles  in  a  crude  state  used  in 
dyeing  or  tanning,  free.     (This  provision  covers  crude  logwood.) 
Paragraph  30:    Extracts    and    decoctions    of    *    *    *    logwood 
*     *    *     three-eighths  of  1  cent  per  pound. 

DESCRIPTION. 

Crude  logwood. — Logwood,  the  most  important  of  the  natural  dye- 
Woods,  is  obtained  from  the  heartwood  of  a  large  and  rapidly  growmg 
tree  {Hematoxylin  campecManum)  indigenous  to  the  soil  of  Central  and 
South  America,  Mexico,  and  the  islands  of  the  West  Indies. 

The  trees,  known  by  the  natives  as  campeache,  are  usually  found 
at  the  foot  of  a  mountain  range  and  growing  up  the  sides  to  an  alti- 
tude of  2,200  feet.  The  wood  obtained  in  the  valleys  is  a  dark  red, 
while  mountain  wood  is  a  reddish  brown.  The  mountain  wood  is 
considered  more  valuable,  due  to  the  fact  that  it  gives  a  larger  amount 
of  extract  per  ton  of  wood.  The  value  of  crude  logwood  depends 
primarily  upon  the  percentage  of  the  coloiing  matter  present  m  the 
wood. 

^^  Virgin  wood''  contains  a  higher  percentage  of  the  coloring  matter, 
hematoxylin,  than  wood  that  is  cut  every  few  years,  known  as  crop- 
wood  or  plantation  wood.  In  Jamaica  there  is  an  increasing 
quantity  of  ^^ bastard  wood,"  an  unmerchantable  variety  that  is 
practically  devoid  of  coloring  matter. 

Logwood  is  usually  imported  into  this  country  in  the  form  of  rough 
logs  varying  in  length  and  shape.    The  crude  wood  is  ffener«ll^  <»«r- 
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ried  on  sailing  vessels.  There  is  a  weight  shrinkage  of  about  7  per 
cent  in  transit  from  the  West  Indies  to  the  United  States.  JS" o 
attempt  is  made  by  the  ori^al  cutter  to  sort  or  classify  the  crude^ 
logwood,  and  it  is  sold  ''as  it  runs"  to  the  logwood  speculator,  w^iio 
in  turn  sells  it  to  the  foreign  logwood  buyer.  In  this  way  the  wood 
generally  passes  through  two  or  three  hands  before  reaching  the  buyer 
from  the  tlnited  States.  The  importers  h\ij  this  wood  on  the  basis, 
of  the  kilo  (2.204  pounds);  it  is  purchased  in  the  United  States  om 
the  basis  of  the  long  ton  (2,240  pounds). 

Logwood  logs  are  not  sold  as  such  to  the  dyers,  but  are  first  reduced 
to  small  chips  or  rasped  to  a  powder  by  the  extract  manufacturers^ 
The  freshly  chipped  wood  contains  from  5  to  10  per  cent  by  weight, 
of  a  colorless  compoimd  called  ''hematoxylin,''  from  which  the  col- 
oring matter  is  obtained  by  processing.  Hematoxylin  acts  as  a 
weak  acid.  It  combines  with  metallic  bases  to  form  salts  whicli 
rapidly  absorb  oxygen  to  form  the  hematites. 

Logwood  extracts, — Formerly  large  quantities  of  logwood  were  sold 
direct  to  the  consumer  in  the  chipped  or  rasped  form.  Since  the 
development  of  the  extract  industry  on  a  large  scale  with  practically^ 
complete  standardization  of  its  products,  the  consumer  has  found  it 
more  convenient  and  economical  to  use  logwood  in  the  form  of  an 
extract.  Logwood  extract  is  a  product  made  by  treating  logwood* 
chips  with  hot  water  and  evaporating  the  resulting  solution  to  a 
thick  liquid  or  solid.  The  yield  of  extract  is  about  25  per  cent  of  the- 
weight  of  logwood  in  terms  of  51°  Tw.  extract.  Logwood  extracts^ 
are  usually  sold  as  thick  liquids  in  strengths  of  51°  Tw.  (Logwood 
extract),  and  solid  extracts,  ^^ solid  logwood  extract"  and  ^'crystals.'' 

A  chemically  different  product  is  obtained  from  ^^ogwood  extract" 
by  a  chemical  process  in  which  the  coloring  matter  haematoxylin  is: 
oxidized  to  a  compound  known  as  ^'hematine.^'  There  are  several- 
commercial  grades  of  hematine  including  the  liquid  extracts  of  52 
Tw.  and  42  Tw.  In  addition  to  these  grades  there  are  several  solid 
forms  known  as  ^'hematine  solid,''  ''hematine  crystals,''  and  ''crys- 
talline hematine  paste."  These  latter  grades  are  also  known  under 
such  names  as  "oxidized  logwood  extract,"  "logwood  extract  for 
wool." 

Although  oxidized  and  unoxidized  extracts  are  used  on  silk  wool^ 
leather,  and  cotton,  the  oxidized  extract  "hematine"  is  chiefly  em- 
ployed on  wool. 

iJses. — Logwood  is  the  most  useful  dyestuff  for  the  dyeing  of 
blacks.  It  is  used  for  blacks  on  silk,  wool,  leather,  cotton,  fur,  straw,, 
and  in  the  preparation  of  inks  and  color  lakes  for  wall  paper  printing. 
It  finds  considerable  application  also  as  a  darkening  constituent  in 
grays,  tans,  browns,  and  compound  shades,  and  has  a  small  use  for 
production  of  blues.  Salts  of  chromium,  copper,  and  iron  serve  as- 
mordants  in  logwood  blacks.  Previous  to  the  introduction  of  coal,, 
tar  d3^es,  logwood  was  used  in  the  production  of  a  variety  of  blues  and 
purples.  At  present  logwood  is  used  almost  exclusively  in  the  pro- 
duction of  blacks  and  as  a  darkening  constituent  in  compound  shades. 

On  animal  fibers  the  underhand  solid  blueness  and  over  bloom 
which  logwood  blacks  retain  in  artifical  li^ht  have  made  it  the  stand- 
ard black.  The  synthetic  dyes  have  not  been  able  to  fully  duplicate 
those  qualities.  On  wool  it  offers  keen  competition  to  the  coal-tar 
colors,     On  silk  it  is  the  most  important  black.     Silks  will  absorb 
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over  200  per  cent  of  extract,  thus  serving  as  a  weighting  agent.  A 
properly  dyed  black  on  silk  increases  the  durability  and  resistance 
to  wear  and  tear.  On  cotton  logwood  blacks  are  of  poor  fastness  and 
are  used  only  for  cheap  blacks  in  dyeing  and  calico  printing.  The 
sulphur  blacks,  ''aniline  black"  and  certain  ''developed  blacks*' 
have  displaced  it  for  fast  shades. 

Up  to  the  period  of  the  great  war  the  coal-tar  dyes  were  gradually 
displacing  logwood,  due  to  their  lower  labor  cost  in  application.  In 
adaition  certain  coal-tar  dyes  had  greater  fastness  for  special  uses. 
The  extract  manufacturers  are  meeting  this  labor  cost  competition 
by  neiv  extracts  which  dye  and  mordant  in  one  operation.  Logwood,, 
in  common  with  the  other  natural  dyes,  was  subjected  to  the  most 
unscrupulous  competition  by  the  German  dye  firms.  It  apparently 
was   their  purpose  to  annihilate  the  natural-dye  industry. 

DOMESTIC   I'RODtJCTJON. 

The  manufacture  of  logwood  extract  is  the  most  important  part 
of  the  natural-dye  industry  both  in  quantity  produced  and  value  of 
the  product. 

Of  the  value  of  natural  dyestuffs  in  1914,  logwood  extract  consti- 
tuted over  70  per  cent.  Of  the  total  value  of  all  dyestuffs,  including- 
coal-tar  dyes,  logwood  constituted  18  per  cent.  In  1914  the  total 
value  of  the  natural  dyestuffs  was  $1,862,162,  of  which  logwood 
represented  $1,311,966.  In  quantity  the  natural  dyestuffs  produced 
in  the  same  year  totaled  45,887,938  pounds;  of  this  quantity  28,989,- 
962  pounds  were  logwood. 

Raw  materials, — The  raw  material  of  this  industrv  is  crude  or 
"stick"  logwood.  It  is  obtained  principally  from  Ifaiti,  Jamaica, 
and  since  about  the  year  1914,  it  has  been  imported  from  Mexico  in 
increasing  quantities.  Smaller  amounts  are  also  obtained  from  San 
Domingo,  British  Honduras,  and  other  parts  of  Central  and  South 
America  and  Cuba.  The  American  producer  is,  therefore,  well 
located  in  regard  to  the  supply  of  raw  materials. 

Haiti  furnishes  about  one-half  of  the  logwood  imported  into  this, 
country.  The  export  duty  in  Haiti  is  $3.20  per  ton  on  crude  logwood- 
Shipments  from  Mexico  liave  been  somewhat  hampered  on  account 
of  the  internal  troubles  and  high  freight  rates.  The  bulk  of  the  wood* 
out  in  British  Honduras  goes  to  Europe. 

Equipment, — The  machinery  used  for  chipping  and  extracting  the 
wood  and  for  the  extract  evaporation  is  of  standard  American  manu- 
facture. 

The  wood  is  reduced  to  small  pieces  by  the  'Svood  hog,"  a  very 
heavy  V  or  spool  shaped  cylinder  containing  staggered  knives.  To 
complete  the  disintegration  of  the  wood  the  product  passes  through 
a  shredder.  This  consists  of  several  dozen  loose  hammers  revolved 
on  a  common  shaft.  The  wood  chipper  is  also  used.  This  is  a  high- 
speed revolving  disk  on  which  are  bolted  heavy  steel  knives.  Extrac- 
tion is  carried  out  in  closed  copper  autoclaves  with  steam  under 
pressure.  For  evaporation  of  the  extract  double  and  triple  effect 
vacuum  evaporators  are  employed. 

Method  of  manufacture. — In  the  preparation  of  extract  the  unaged 
wood  is  used,  because  the  haematoxylin  is  soluble  in  water,  while 
the  product  of  ageing  or  oxidatiDn  of  haematin  is  not  readily  soluble. 
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le  sticks  or  logs  are  sent  through  the  "wood  hog"  and  shredder 
ut  across  the  grain  into  chips  of  one-eighth  inch  thickness, 
e  are  packed  in  the  extractor  and  water  run  in.  The  American 
ess  extracts,  usually,  under  pressure  of  20-;i0  pounds.  While 
er  pressures  are  used,  excessive  pressure  injures  the  tinctorial 
B  of  the  product.  This  is  more  economical  and  gives  more 
ilete  exhaustion  than  the  old  French  open-vat  process, 
veral  extractors  connected  form  a  unit  similar  to  the  heet-sup^ar 
ajon  apparatus.  Any  unit  can  he  disconnected  for  dischai^nj? 
refilling  without  interfering  with  the  operation  of  the  other 
■here  of  the  unit, 
le  resulting  thin  extract  is  run  into  open  vata,  where  much  wood 

and  resinous  material  separates.  The  settled  liquor  is  then 
orated  under  reduced  pressure,  in  a  triple-effect  evaporator,  to 
nsity  of  51°  Tw.  At  this  point  it  has  a  molasses  consistency 
it  is  run  into  barrels  for  shipment. 

ir  the  production  of  a  s^lld  extract,  the  final  evaporation  is 
ed  out  in  a  single-effect  evaporator  similar  to  the  strike  pan  of 
lugar  industry.  On  cooling,  the  concentrated  extract  aolidifies 
le  solid  extract  of  commerce. 

ematin  extract  is  made  by  treating  logwood  extract  with  sodium 
Tomate  or  other  suitable  oxidizing  agents  or  by  blowing  air 
jgh  the  extract  to  which  alkali  has  been  added.  A  chemical 
ge  takes  place  whereby  the  hiematoxylin  is  converted  into 
atin.  On  further  evaporation,  this  liquid  forms  solid  hBematin 
ict  or  hseematin  crystals.     It  is  shipped   in  barrels  or  boxes 

with  paper  to  prevent  leakage.  A  product  called  crystalline 
atin  paste  has  recently  been  introduced;  it  is  a  viscous  extract 
lining  minute  crystals  of  hsematin  in  suspension.  The  details 
i  preparation  are  kept  secret. 

qanhntion. — Establishments  manufacturing  logwood  extracts  are 
lly  producers  of  other  wood  extracts  for  dyeing  and  tanning, 
hulk  of  the  business  in  this  country  is  confined  to  eight  large 
ucers  and  several  smaller  firms  recently  organized  for  the  war 
}. 

:  logwood  extract  is  only  one  of  the  many  products  made  and  in 
V  cases  is  a  small  part  of  the  production  in  quantity  and  value, 
actual  capital  invested  in  its  production  would  be  difficult  to 
■tain, 

ograp'ncal  dintnhttion. — The  plants  of  the  lowgood  extract  mnn- 
Lurers  are  located  in  the  Eastern  States,  withm  convenient  dis- 
°  from  ports  on  the  Atlantic  seaboard,  including  the  following: 
ie  Island,  Connecticut,  New  York,  Pennsylvania,  New  Jersey, 
iand,  Virginia,  and  Alabama.  The  American  extractors  are 
'  favorably  located  than  those  of  Europe,  as  they  are  nearer  to 
iVest  Indies,  the  source  of  raw  materials. 

Isfonj  of  the  industry. — In  general,  the  logwood  and  natural  dye- 
1  industry  might  well  be  called  one  of  the  first  American  indus- 
Certain  pioneer  establishments  have  been  in  continuous  op- 
on  since  the  year  1794.  During  the  few  years  prior  to  the  great 
.he  industry  had  not  increased,  as  the  coal-tar  dyes  were  gradually 
acing  logwood.  As  previously  indicated  this  was  due  to  un- 
julous  competition  from  the  German  dye  firms  and  the  lower 
•  cost  for  dyeing  coal-tar  dyes  and  for  certain  uses  the  greater 
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fastness  of  the  synthetic  dyes.  Durmg  the  acute  shortage  of  dyes 
in  1916  the  industry  enjoyed  the  greatest  prosperitv  in  its  history, 
as  shoi^rn  in  the  domestic  production  table.  This  widespread  use  of 
logwood  gave  the  industry  an  excellent  .opportunity  to  establish  the 
merits  of  its  products,  and  resulted  in  considerable  development  in 
the  manufacture  of  extracts. 

Domestic  production  and  consumption. — ^Previous  to  the  war  the 
domestic  production  of  logwood  extract  was  decreasing;  in  1899, 
39.2  million  pounds  were  produced;  in  1909,  22.3  million jjounck, 
corresponding  to  a  decrease  of  43.2  per  cent  in  10  years.  The  pro- 
duction of  1914  was  29.9  million  pounds. 

In  1916,  if  all  the  imported  crude  wood  was  manufactured  into 
extract,  the  calculated  quantity  would  equal  75,000,000  pounds  of 
51°  extract.  During  that  same  year  the  shortage  of  coal-tar  dyes 
caused  an  unprecedented  demand  for  natural  dyes,  resulting  in  four 
times  the  prewar  imports  of  crude  logwood,  and  a  fourfold  increase 
in  tlie  manufacture  and  use  of  the  extract. 

In  1913  a  total  of  about  1,500,000  pounds  of  logwood^  was  con- 
sumed in  the  United  States  by  23  cotton  mills,  5  woolea  mills,  8  silk 
mills,  and  21  dye  and  finishing  establishments,  to  the  value  of  $108,291» 
In  1916  the  same  plants  consumed  over  six  million  pounds  of  log- 
wood,^ valued  at  about  $1,800,000.  This  is  indicative  of  the  iur 
creased  use  of  this  natural  dye  because  of  the  coal-tar  dye  shortage 
during  the  early  years  of  the  war.  This  statement  does  not  indi- 
cate the  number  of  the  mills  using  logwood  nor  the  value  of  the 
product  consumed. 

DoM'^stic  exports. — ^Exports  of  the  extracts  are  not  shown  separately 
previous  to  1918  in  *' Commerce  and  Navigation. '^  Due  to  the  world 
dye  shortage,  the  extractors  in  1918  enjoyed  a  large  export  trade, 
totaling  $2,339,480  in  value.  France  received  31  per  cent.  Great 
Britain  22  per  cent,  Japan  20  per  cent,  the  remainder  going  to  Italy, 
South  America,  Canada,  and  China. 

In  1919  ^  the  total  value  of  the  logwood  extract  exports  was 
$1,226,154.  France  received  48.6  per  cent,  England  22.2  per  cent, 
Canada  9.8  per  cent,  and  Italy  4.7  per  cent,  the  remainder  being 
widely,  distributed  to  a  number  of  countries. 

The  quality  of  the  American  extract  is  equal  or  superior  to  any  of 
the  European  products.  In  Europe  their  extracts  are  frequently 
adulterated  witn  glucose,  molasses,  dextrin,  salt,  starches,  and  other 
inferior  extracts. 

Foreign  vroluctioi. — ^Data  are  not  availble  showing  the  production 
of  logwood  extract  in  any  of  the  foreign  countries.  In  the  latest 
figures  available  Germany  imported  about  six  times  the  quantity 
of  extract  exported.  England  and  France  are  large  producers  of 
extract,  the  latter  having  an  export  trade.  Due  to  the  war  dye 
shortage  England  in  1914  imported  a  quantity  of  crude  logwood 
equal  in  terms  of  51°  Tsv.  extract  to  abv^t  10^  million  pounds. 

In  1914  the  United  States  imported  from  Jamaica^  14,747  pack- 
ages of  logwood  extract,  valued  at  $525,597.  In  1915,  1,365  packages^ 
valued  at  $34,749.  In  1916,  1,436  packages,  valued  at  $89,732.  fhe 
weigiit  of  a  package^  is  4^5  pounds  gross,  350  pounls  net. 

1  These  figures  are  mostly  for  extract. 

2  Commerce  Report  No.  147,  Jane  23,  1P20. 

« Coaiiuerce  Reports,  Friday,  May  3,  1818,  No.  104,  p.  455. 
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It  is  reported  that  the  Jamaica  plants  have  a  production  capacity 
requiring  about  45,000  tons  of  logwood  per  year,  and  that  Haiti  has  a 
•consumption  of  about  5,000  tons  of  stick  logwood  per  year.  The 
Haiti  plant  was  recently  destroyed  by  fire. 

IMPORTS. 

Crude  logwood, — ^In  the  period  1910  to  1915  the  imports  for  con- 
sumption of  crude  logwooa  varied  from  30  to  39  thousand  tons  per 
year.  In  1915  the  Axnerican  imports  were  reduced  by  the  embargo 
of  the  English  Government  on  logwood  from  Jamaica  and  British 
Honduras.  Due  to  the  dye  shortage,  the  imports  increased  in  1916  to 
134,819  tons.  This  is  the  maximum  importation  for  any  year  in  the 
history  of  the  industry.  In  1918  the  imports  were  less  than  half  the 
1916  tonnage.  This  decrease  was  largely  due  to  the  increased  pro- 
duction of  coal-tar  dyes  in  the  United  States  and  England,  following 
the  development  of  the  coal-tar  industries  in  these  countries. 

The  imports  of  logwood  and  other  dyewood  extracts  have  been 
fairly  constant,  averaging  about  2  J  million  pounds  per  year  from  1 900 
to  1914.    In  1914  about  half  the  normal  supply  was  received. 

In  the  later  war  period,  1917-18,  import  restrictions,  high  freight 
rates,  and  allocation  of  cargo  space  decreased  imports  of  all  dye- 
wood extracts  to  215,950  pounds,  only  8  per  cent  of  those  of  1916. 

Specific  data  on  imports  of  logwood  extract  are  not  given.  Most 
of  the  imported  extract  is  made  in  JaXnaica,  where  it  is  manufactured 
hy  several  companies,  including  two  plants  owned  in  America,  whose 
capacity  is  below  the  needs  of  our  domestic  consumers. 

The  imports  for  consumption  of  logwood  and  other  dyewood  ex- 
tracts for  1910  and  1914  amounted  to  13  and  4  per  cent,  respectively, 
of  the  domestic  production  of  logwood  extract. 

Tariff  history. — Crude  logwood  has  been  on  the  free  list  as  far  back 
as  the  tariff  act  of  1883. 

In  the  act  of  1894  logwood  extracts  were  assessed  an  ad  valorem 
duty  of  10  per  cent.  In  1897  this  duty  was  changed  to  a  specific 
rate  of  seven-eighths  of  1  cent  per  pound.  By  the  act  of  1913  it  was 
reduced  to  three-eighths  of  1  cent  per  pound. 

Frees. — During  1912  and  1913  the  crude  or  stick  logwood  sold  lor 
$15  a  ton.  The  solid  extract  for  three  ;  ears,  1912,  1913,  and  1914, 
was  6  cents  a  pound,  while  the  liquid  51""  Tw.  extract  during  the  same 
period  was  5  cents  a  pound  The  war  d-e  shortage  caused  an 
increase  in  price;  from  5-10  cents  per  pound  in  the  first  quarter 
of  1915  to  50-80  cents  per  pound  in  the  first  ouarter  of  1916,  on 
51°  extract.  On  crude  logwood,  the  increase  in  price  was:  From 
$15.75-$20  per  ton  in  the  first  r.uarter  of  1914  to  $55-$100  per  ton 
in  the  second  Quarter  of  1916,  due  to  an  embargo  on  logsvood  from 
Jamaica  and  British  Honduras. 

Earl;  in  the  -ear  1919  shipping  became  available  for  moderate 
supplies  of  logwood.  Sailing  vessels  were  used  to  bring  supplies 
to  this  country  from  the  West  Indies.  With  the  gradual  return 
of  troops  from  Europe  tonnage  was  released  for  export  and  import 
business  and  extract  makers  began  to  feel  sure  the;  would  be  able 
to  secure  all  the  d;  estuffs  they  needed.  The  price  of  logwood 
sticks  dropped  consiclerabl;/ .  About  the  middle  of  April,  however, 
pressing  demands  for  direct  allocation  of  ships  were  made  in  certain 
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<:jxiarters.  The  extract  makers  declared  that  unless  the  raw  materials 
soon  arrived  they  coidd  not  take  care  of  this  large  and  prosperous 
indnstrv .  Their  complaints  were  ignored  by  officials  in  charge  of 
the  allocations  and  rules  were  put  into  effect  which  made  it  prac- 
tically impossible  to  secure  West  Indian  products.  The  few  vessels 
that  came  were  forced  to  take  on  cargo  at  Rio  de  Janeiro  with  the 
result  that  they  had  almost  no  space  left  for  djcwoods  when  they 
reached  the  West  Indies,  a  procedure  which  necessarily  made  prices 
of  both  the  wood  and  extracts  rise  to  higher  levels.  The  prices 
have  receded  to  $30-$32  per  ton  for  crude  logwood  and  12-14  cents 
per  pound  for  the  extract,  in  the  last  quarter  of  1919.  Through 
1920  the  prices  of  crude  logw^ood  have  been  three  times  as  great  as 
in  the  prewar  period  on  account  of  lack  of  supplies,  hence  the  extract 
prices  remain  high  in  proportion. 

In  Great  Britain  the  price  of  stick  logwood  in  the  first  quarter 
of  1913  was  $38.93  per  long  ton,  and  for  the  first  quarter  of  1918  it 
was  $97.33  per  long  ton.  In  the  United  States  the  prices  for  the 
same  periods  were  .1^15.75  and  $41.42,  respectively. 

Competitive  conditions. — With  further  development  Jamaican  pro- 
ducers would  be  able  to  meet  demands  of  the  American  consumer. 
They  have  the  advantage  of  favorable  location  to  the  logwood 
forests  and  thereby  aflfect  an  economy  in  freight.  The  imported 
solid  extract  would  on  account  of  freight  economy  offer  greater 
cojnpetition  than  the  liquid  to  our  domestic  product.  Labor  is 
cheaper  in  the  West  Indies  than  in  the  United  States.  The  technical 
men  necessary  for  the  operation  of  extract  plants  are  difficult,  how- 
ever, to  secure  for  West  Indies  plants. 

French-made  extract  is  reported  to  offer  serious  competition  to 
Ajnerican-made  product  in  the  Japan  market.  .  England,  France, 
•Germany,  Switzerland,  and  Italy  all  manufacture  logwood  extract 
for  the  European  and  export  trade.  Foreign  coal  tar  dyes  are  com- 
petitive to  lo^ood. 

Tariff  considerations, — The  removal  of  the  duty  on  extract  would 
have  a  tendency  to  develop  the  industry  in  Jamaica  and  other 
islands  of  the  West  Indies.  It  would  also  favor  the  importation  of 
extract  rather  than  the  crude  logwood.  A  duty  on  extracts  with 
•duty-free  logs  favors  the  domestic  production  of  logwood  extract. 

Logvjood  extract — Production  in  United  States — ^ ^Official  source.'^ 

[PaiagraphSd.l 
["Federal  Census,"  Census  of  Manufactui es,  Table  101.>] 


Year. 


1899 
1904 
1909 
1914 


Quantity. 


Pounds. 

39,252,743 

29,799,606 

8  22,317,248 

8  28,989,962 


Value. 


$1,485,971 

1,472,047 

991,974 

1,311,966 


»  The  figuics  do  not  include  establishments  which  manuractured  and  consumed  the  product  in  their 
own  plants,  but  only  those  establishments  that  offered  the  product  for  sale. 
*  Six  establisbmonts. 
3  Nine^stabiisbments. 


I; 


(^ 
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Logwood— Imports  ofcriide  logwood  into  Great  Britain,^ 


Years. 


Quantity. 


Value. 


1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917. 


Long  towf. 

4,98.5 

10,867 

13,484 

5, 679 

9,629 

9,343 

5,947 

18,679 

11,224 


1116, 
204, 
274, 
141, 

246, 

248, 

203, 

1,169, 

865. 


241 
636 
130 
873 
736 
031 
069 
128 
760 


1  Great  Britain  Trade,  1917. 
Imports  and  exports  of  logwood  extract — Germany.^ 


1909 


Quantity. 


Imports  of. 
Exports  of. 


Pounds. 
3, 334, 458 
1,393,087 


Value. 


$218, 906 
90, 278 


1910 


Quantity. 


Pnmiit. 

4,382,965 

1,205,475 


Value. 


$302, 752 
91,231 


1911 


Quantity. 


Pounds. 

5,378,563 

1,519,410 


Value. 


$363,493- 
111,716 


Imports  of. 
Exports  of. 


1912 


1913 


Quantity. 


Pounds. 

5, 877, 681 
1,212,750 


Value.     I  Quantity. 


$122,805 
92,660 


Pounds. 

6,139,370 

1,239,647 


Value. 


$451 ,  865- 
100,044 


I  Vierteljahrsheft  zur  Statistik  des  Deutschen  Reichs,  1914. 
Logwood  in  crude  state — Imports  by  countries  by  fiscal  years. 


[Par.  624 

,  free.] 

Imported  from— 

1912 

1913 

1914 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

British  Honduras 

559 
704 

17, 179 
2,282 

18,649 
198 

$8,944 

7,584 

235,936 

27,153 

193,512 

3,854 

2 
295 

18,771 
1,269 

15,607 
1,083 

$34 

3,660 

262,350 

18,677 

184,315 

7,880 

Mexico 

493 
19,884 

239 
9,446 

$8, 773 
269, 272 

Jamaica 

Dominican  RcDublic 

4,410 

Haiti 

95,609 

All  other  

Total 

39,571 

476,983 

37,027 

476,916 

30,062 

378,064 

Calculated  price  per  ton 

12.00 

12.75 

12. 50 

Imported  from — 


British  Honduras 

Mexico 

Janaica 

Dominican  Republic. 

Haiti 

Another 


Total 

Calculated  price  per  ton. 


1915 


1916 


Tons. 


4,534 
29,247 

2,006 

18,495 

777 


55,059 


Value. 


$92, 170 
378,886 

19,827 
212,264 

39,087 


742,234 


13.30 


Tons. 


Value. 


1,486 
18, 143 
45,052 

3,988 
64,419 

1,541 


134,629 


$55,319 
531,483 

1,162,554 
111,302 

1,516,888 
60, 152 


3,437,698 


25.60 


1917 


Tons. 


1,477 
22,250 
27,960 

8,963 
58,722 

3,422 


122,794 


Value. 


$49,865 

829,608 
1,118,334 

221,718 
1,800,397 

117,478 


4,137,400 


34.00 


1918 


Tons. 


2,580 
19,006 

4,439 

25,273 

729 


52,027 


Value. 


$72,424 
435,612 

75,216 
459,896 

23,307 


1,066,455 
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Logwood  in  crude  state — Imports /or  consumption — Revenut. 

(Par.  624.    Free.] 


Fiscal  years. 


1909.. 

1910. . 

1911.. 

1912. 

1913. 

1914. 

1915. 

1916. 

1917. 

1918. 

1919. 


Rates  of  duty.        Quantities. 


Free.. 
do. 


.do. 
.do. 
.do. 
.do. 
.do- 
.do. 
.do. 
.do. 
.do. 


Tons. 
17,873 
31,289 
35,340 
39,924 
36,952 
30,172 
54,704 
134,819 
121,762 
55,354 
20,871 


Values. 


$166, 

353, 

424, 

481, 

475, 

■^79, 

722, 

3,437, 

4,127, 

1,175, 

412, 


371 
311 
123 
384 
484 
754 
410 
388 
031 
049 
952 


Duties 
collected. 


Value  per 

unit  of 

quantity 

calculated. 


$9.31 
1L30 
12.00 
12.06 
12.87 
12.57 
13.20 
25.50 
33.89 
21.22 
19.79 


Actual  and 

computed 

ad  valorem 

rate. 


Logwood  extract  and  other  dyewood  extracts — Imports  Jor  consumption — Revenue, 

[Par.  30.1 


Fiscal  year. 

Rates  of  duty. 

Quantities. 

Values. 

Duties 
collected. 

Value  per 
unit  of 

quantity 
(calcu- 
lated). 

Actual  and 

computed 

ad  valorem 

rate. 

• 

1910 

i  cent  per  pound. . . 
do 

Pounds. 

2,937,626 

3,599,604 

2,463,422 

2,258,206 

507,511 

720,667 

2,061,368 

2,652,787 

1,147,448 

40 

215,950 
265,774 

1187, 124 

197,280 

112,552 

111,575 

27, 282 

49,837 

144,207 

316,872 

164,711 

16 

24,698 
51,041 

$25,704 

31,496 

21,554 

19,759 

4,440 

2,702 

7,730 

9,947 

4,315 

12 

810 
997 

$0.06 
.05 
.05 
.05 
.05 
.07 
.07 
.12 
.14 
.40 

.11 
.19 

Per  cent. 
13,74 

1911 

15.97 

1912 

do 

19.15 

1913 

do 

17.71 

1914 

do 

16.28 

1914 

1  cent  per  pound . . 
do 

5.42 

1915 

5.36 

1916 

do 

3. 14 

1917 

do 

2  61 

1917  » 

i  cent  per  pound 

—20  per  cent. 
1  cent  per  pound... 
do 

7.50 

1918 

3  28 

1919 

1  95 

1  Reciprocity  treaty  with  Cuba. 
Logwood  extract — Domestic  exports  (fiscal  year). 


Exported  to— 


19181 


France 

England  and  Scotland. 

Japan 

Italy 

South  America 

Canada 

China...: 

Another 


Quantity. 


Pounds. 


Value. 


$727,998 
524,610 
483,100 
125,644 
126,238 
99,640 
68,844 
183,406 


Total. 


2,339,480 


35284— 21— A-8- 


i  Not  shown  separately  prior  to  1918. 
-9 


L 
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Log^ptx)dy  C(mij>€achy — Prices  per  ton,  current ^  whoUmle  (mean  of  high  and  low, 

beginning  of  month). 

[From  British  Trade  Journal.] 


Month. 


January-  .. 
February.. 

Marcli 

April 

May 

June 

July 

August 

Septeiiil>er 

October 

November. 
December. 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

31.63 

32.24 

32.24 

32.34 

53.57 

70.62 

0) 

97.40 

30.42 

32.24 

32.24 

32.24 

53.67 

70.62 

70.62 

87.66 

30.42 

32.24 

32.24 

32.24 

53.57 

70.62 

70  62 

87:66 

30.42 

32.24 

32.24 

32.24 

63.57 

70.62 

70.62 

73.04 

3a42 

32.24 

32.24 

32.24 

53.57 

70.62 

70.62 

73.04 

30.42 

32.24 

32.24 

32.24 

63.57 

70.62 

70.62 

73.04 

30.42 

32.24 

32.24 

32.24 

53.57 

70.62 

0) 

76.48 

30.42 

32.24 

32.24 

32.24 

53.57 

0) 

75.48 

30.42 

32  24 

32.24 

32.24 

53  57 

0) 

(}) 

77.92 

31.02 

32.24 

32.24 

32.24 

53.57 

70.62 

0) 

77.92 

32.24 

32.24 

32.24 

32.24 

70.62 

70.62 

97.40 

73.04 

32.24 

32.24 

32.24 

53.57 

70.62 

70.62 

97.40 

77.92 

1920 


77.92 
90.09 
90.09 
90.00 
97.40 
97.40 
97.40 
102.27 


1  Not  quoted. 

Logtvoodf  Honduras — Prices  per  Um,  current ,  wholesale  {m£an  of  high  and  low,  beginning 

of  month), 

[From  British  Trade  Journal.] 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Januarv 

$28.59 
28.  .W 
28.59 
28.  ."ig 
28.59 
28.59 
28.  .59 
28.59 
28.59 
29.81 
29.81 
29.81 

$30.42 
30.42 
30.42 
30.42 
30.42 
30.42 
30.42 
31.33 
31.33 
31.33 
31.33 
31.33 

$31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 
31.33 

$31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
31.35 
41.40 

$41.40 
41.40 
41.40 
41.40 
41.40 
41.40 
41.40 
41.40 
41.40 
41.40 
70.62 
70.62 

$70.62 
70.62 
70.62 
70.62 
70.62 
70.62 
70.62 

t^ 

70.62 
70.62 
70.62 

0) 
$70.62 
70.62 
70.62 
70.62 
70.62 

(') 

0) 

h 

121.75 
121.75 

$121.75 
97.40 
97.40 
97.40 
97.40 
97.40 
97.40 
97.40 
97.40 
97.40 
07.40 
97.40 

St97.49 

Februstfy 

97.40 

Marr>h 

97.40 

April 

97.40 

May 

97.40 

June t 

97.40 

Julv 

97.40 

A  u?U''t 

102.28 

September 

October 

November 

December 

*  Not  quoted. 

Logtoood,  chips, — Prices  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January 
April... 
July.... 
October 


1912 


1913 


Cents. 
IH 


1914 


Cents. 

IH' 
IH 
IHi 


1915 


Cents. 
li-1* 
li-lj 
2-2J 
4  -6 


1916 


Cents. 
4-  6 

15-18 
9-9J 
4-6 


1917 


Cents. 
2?-5 
3  -5 
3-5 
21-3} 


1918 


Cents. 

ij3 

3}-6 
4  -6 


1919 


Cents. 
3-5 
3-6 
3-6 
3-5 


1920 


Cents. 

5-6 
5-6 
5-6 


Logwood  extract^  liquid,  42^ — Prices  per  pound, 
[From  Oil,  Paint,  and  Dru^  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

January 

Cents. 
4-6 
4-6 
4-6 
4-6 

Cents. 
4-6 
4-« 
4-6 
4-6 

Cents. 
4-6 
4-6 
4-6 
4-6 

Cents. 

4-6 

4-6 

6-7 

50 

Cents. 
50 
60 
35 
2S 

Cents. 
10-16 
10-16 
10-16 
10-16 

Cents, 

8-11 

8-11 

8-10 

9J-10J 

Cents. 
91-10 
9-104 
91-10} 

Cents. 

April 

Juiy..t 

October 
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f  Logvwd,  Campfodiy—Pnefi  per  ton.  current,  irhoU 
hrginrang  oj  month). 


(From  British  Tr 

deJounul.] 

Uooth. 

l«2 

«U 

vat 

191B 

l» 

3o!u 

30. « 

II 

32.34 

32.« 

32.24 
32.24 

11 

32.' 24 
32.24 

3:2.24 

32:34 

K.34 

32.34 
33.24 
33,24 

32.34 

32!  34 
33.24 
32.24 
33.34 

33:34 

32.34 
32.24 

33.24 
32.24 

32.34 

32  24 
32.24 

S3:5T 

G3 

i 

53 

53 

M 

TO 



Logvxmd,  tlondurat — Pricft  per  to 


ED  British  Tredp  Journal.] 


»«b. 

,.,. 

I.,. 

,.H 

i.» 

.« 

IsiDsrv 

3X.,S9 
38.  .W 
3S..W 

98:.ifl 

2<l,.'» 

li 

130.4 

1; 

an:  4 
30.4 

3  .3 
3  .3 

3 :3 

3  .K 

31:% 
a.3J 

3 :!» 
31  :m 

41:4c 

3 

! 
i 

i 

33 

1 

33 

I  Not  qaoted. 
Logwood,  ckipt.—Fritxi  per  pi 
(From  Oil,  Paint,  anil  Dnin  RBpoi 


Month. 

1«2 

..» 

t«4 

WIS 

„ 

Cmtt 
1  -I 

11-1 
IM 
H-l 

CtnU. 

Cnti. 

c™ 

Logwood  extract,  liquid,  4S''^Prieei 
(From  Oil,  Paint,  Bnd  Drug  Repor 


»».«,. 

1«3 

1913 

1914 

WIS 

191 

Cnai. 

*-6 

4-e 

Cow. 
4-« 

fnttJi. 
4-fl 
4-6 

4-a 

4^ 

CtnM, 
4-« 
4-fl 

50 

C« 
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Logv:ood extract,  liquid,  Sl^.—Pricei  per  pmind. 
[rtmn  Oil, PBint,  uid  Drag  ReporWr.) 


oath. 

'•" 

1«3 

1914 

1«6 

1018 

1B17 

IBIS 

1918 

■»o 

cmt. 

6-10 

mio 

6-10 
6-10 

emu. 
6-10 

Cm(j. 
6-10 

6-10 
5-10 

OnU. 
6-10 

CUU,. 

96-76 
35-W 
30-40 

CenU. 
14-lS 

CerM. 

Cmln. 

lis 

£■„,. 

Logwood  extract,  solid. — Prices,  whoUaak,  per  pound. 
(Vtohi  Oil, Faint,  and  Drug  Reporter.] 


DDtb. 

1913 

1913    !    .914 

1916 

1919 

19,7 

.„ 

1910 

1920 

0»U. 
9-12 

i 

9-1! 

9-lJ 

86 
70-76 

30-36 
I7)-19 

19-20 
19-29 

20-22 

17i^l'9 

Logwood  extract,- crystalt. — Prices  per  pound. 
[From  OU,  Point,  and  Drug  Reporter.) 


1012        1913        1914        1916        1B19        1917        1918 


CenU.     CenU. 


I'rice  Comparisnna,  Departmcnl  ol  Commetw,  bj  W.  C.  Mitchell.] 
I  Per  lone  'on.] 


Actus 

price. 

Relatl 

Untied 
Kingdom 
(London) 

e  price. 

SS" 

United 

tX. 

t3s.e3 

II 

38^93 
31<,93 

38.93 

II 

98:94 

115  on 

00 
00 

S 

25 

lOO 

1! 
2! 
31 

Oil 
00 
00 

00 

00 

00 

00 

00 

00 
00 
00 
00 
00 
42 
33 

00 

on 

irter 

ISI 
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filiiale  prices  of  logwood  in  the  United  Kingdom  and  the  United  States,  by  quarters  and 

years  f  191S-19 18— Continued, 


1920 


CmtL 
12-13 
15-16 
15-16 
15-17 


1920 

17Hi> 
23-25 
25-27 
25-27 


efl 


-55 


R7 


818 


First  quarter. . . 
Second  quarter. 
Third  quarter. . 
Fourth  quarter. 


First  quarter. . . 
Secona  quarter. 
Third  quarter. . 
Fourth  quarter. 


Actual  price 


United 

States 


United 

Kingdom     /n«^ 
(London).;   ^^^ew 


S81.51 
73.00 
77.86 
82.73 
92  46 
97.33 
97.33 
97.33 
97.33 
97.33 


I 


$31.67 
28  33 
29.33 
30.00 
37.00 
41.42 
36.00 
37.33 
45.67 
46.67 


Relative  price. 


United 
Kingdom 
(London). 


209 
188 
200 
213 
238 
250 
250 
250 
250 
250 


United 

States 

(New 

York). 


2U 

189 
196 
200 
247 
276 
240 
249 
304 
311 


Logwood^  crude — Rates  of  duty. 


Acto#— 

Par. 

492 

386 
482 
499 
462 

Tariff  classification  or  description. 

Rates  of  duty 

specific  and  ad 

valorem. 

1899 
1894 

Articles  m  a  crude  state  used  in  dyeing  or  tanning  not  specially  pro- 
vided for  In  this  act. 
do 

Free. 
Do 

1897 

do 

Do 

1909 

do 

Do 

1913 

Tanning  material:  *   *   *   and  articles,  in  a  crude  state  used  in 
dyeine  or  tanning:  all  the  foregoing  not  containing  alcohol  and  not 
specially  provided  for  in  this  section. 

Do. 

,i 


Logwoodf  extract — Rates  of  duty. 


Act  of— 

Par. 

1883 

1890 

26 

1894 

18 

1897 

22 

1909 

22 

1913 

30 

Tariff  classification  or  description. 


Logwood  and  other  dyewoods,  extracts  and  decoctions  of. 


Extracts  and  decoctions  of  logwood  and  other  dyewoods,  extract  of 
sumac,  and  extracts  of  barks,  such  as  are  commonly  used  for  dye- 
ing or  tanning  not  specially  provided  for  in  this  act. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  extracts  of 
sumac,  and  extracts  of  barks,  such  as  are  commonly  used  for  dyeing 
or  tanning,  not  specially  provided  for  in  this  act,  and  extracts  of 
hemlock  bark. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  and  extracts 
of  barks,  such  as  are  commonly  used  for  dyeing  or  tanning,  not  spe- 
cially provided  for  in  this  act. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  such  as  are 
commonly  used  for  dyeing  or  tanning,  not  specially  provided  for  in 
this  section. 

ExtrcMTts  and  decoctions  of  nutgalls,  Persian  berries,  sumac,  logwood, 
and  other  dyewoods,  and  all  extracts  of  vegetable  origin  suitable  for 
dyeing,  coloring,  or  staining,  not  specially  provided  for  in  this  sec- 
tion; all  the  foregoing  not  containing  alcohol  and  not  medicinal. 


Rates  of  duty, 

specific  and  ad 

valorem. 


10  per  cent  ad  va- 
lorem. 
I  cent  per  pound. 


10  per  cent  ad  va- 
lorem. 


i  cent  per  pound. 


Do. 


I  cent  per  pound. 
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MADDER. 

[Paragraph  538,  act  of  1913— Free.] 

General  Information. 

Paragraph  538,  ''Madder  and  mimjeet,  or  Indian  madder,  ground 
or  prepared,  and  all  extracts  of." 

Description. — ^Madder  is  the  pulverized  root  of  the  Ruhis  tinctoria. 
At  one  tune  it  was  the  most  important  color  excepting  indigo.  It  is 
not  raised  in  the  United  States. 

Uses. — ^To-day  the  chief  consiuner  of  madder  is  the  indigo  dyer, 
using  the  wood  vat  for  wool.  Its  chief  function  in  this  case  is  for  a 
ferment.  The  large  quantities  of  natural  alizarin  formerly  used  for 
cotton  printing,  turkey  red  dyeing,  and  for  wool  are  now  supplied 
by  synthetic  alizarin.     This  is  now  made  in  the  United  States. 

The  use  of  madder  for  dyeing  turkey  reds  antidates  the  Christian 
era.  Synthethic  alizarin  (alizarin  is  the  active  coloring  principle 
of  madder)  has  almost  entirely  displaced  madder,  on  account  of  its 
purity,  uniformity,  aiid  low  cost. 

The  madder  plant  is  a  native  of  Asia;  it  was  extensively  cultivated 
in  France,  Italy,  and  Holland.  To-day  Dutch  madder  is  the  prin- 
ciple variety.  The  Ruhia  tinctoria  is  a  perennial  plant  commercially 
propagated  by  shoots.  The  roots  are  gathered  in  the  second  or  third 
y^ars;  after  arying  they  are  ground  and  stored  for  a  long  period. 
The  true  coloring  matters,  alizarin,  with  some  purpurin  and  pseudo- 

Surpurin,  are  formed  by  the  decomposition  of  the  glucoside  rubian 
urmg  this  period  of  storage. 

Alizarin,  the  active  principle  of  madder,  forms  orange  red  crystals 
slightly  soluble  in  hot  water  and  readily  soluble  in  alSaline  solution 
with  a  red  color.  Madder  gives  with  aluminum  salts  a  pink  to  red 
color,  with  chromium  salts  bluish  red  to  crimson,  with  iron  salts 
reddish  brown,  and  with  tin  salts  red  orange. 

Madder  is  principally  marketed  as  a  ground  root.  Flowers  of 
madder  were  prepared  by  treatmg  madder  with  dilute  sulphuric 
acid.  Garancm  was  a  product  made  by  treating  the  madder  with 
concentrate  sulphuric  acid. 

Imports. — In  the  period  1909-1913  the  annual  imports  varied 
from  30,602  poimds,  valued  at  $2,803,  to  45,430  pounds,  valued  at 
$4,206.  In  the  war  period,  the  shortage  of  synthetic  alizarin  m- 
creased  the  importation  of  madder.  In  1917  the  United  States 
imported  78,852  pounds,  valued  at  $12,472.  This  maximum  dropped 
to  2,193  poimds,  valued  at  $253,  in  1918. 

Prices. — The  prewar  price  for  madder  was  12  to  14  cents  per 
pound.  This  increased  to  28  to  30  cents  per  pound  in  1916.  In 
1919  this  dropped  to  20  to  25  cents  per  pound,  returning  in  the  last 
quarter  to  the  nighest  war  quotation,  28  to  30  cents  per  pound. 

Tariff  history. — ^Madder  nas  been  specifically  shown  on  the  free 
list  since  1883. 
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Madder  or  munjeet,  or  Indian  madder,  ground  or  prepared — Imports  Jor  consumption — 

Revenue. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free... 

do.. 

do.. 

do.. 

do.i, 

....do.. 

do.. 

do.i. 

do.. 

do.. 

....do.. 


Quantity. 


Pounds. 
37,910 
30,700 
45,430 
41,957 
30,602 
47,068 
29,327 
68,381 
78,862 
2,193 


Value. 


I 

I: 

9, 
12, 


019 
312 
206 
834 
803 
817 
524 
037 
472 
253 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


10.079 
.075 
.093 
.068 
.092 
.081 
.120 
.132 
.158 
.115 


Actual  and 

computed 

ad  valorem 

rate. 


1  Extracts  of  madder:  1913,  2,154  pounds,  valued  at  9233;  1916,  11,458  pounds,  valued  at  1619. 
separately  listed  in  other  years. 


Not 


Madder  or  munjeet,  or  Indian  madder — Reexports, 


FiFcal  year. 


1900. 
1913. 
1914. 


Rate  of  duty. 


Free.. 
do. 

.....do. 


Quantity. 


Pounds. 
1,363 
2,154 
11,458 


Value. 


SllS 
233 
619 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


10.064 
.108 
.054 


Actual  and 

computed 

ad  valorem 

rate. 


MaddeTf  Dutch, — Prices  per  pound,  wholesale,  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.} 


Month. 

1912 

1913 

1914 

1015 

1916 

1917 

1918 

1919 

1920 

JAnnary . .  - 

Cents. 
12i-14 
12^14 
12^14 
12-14 

Cents. 
12-14 
12-14 
12-14 
12-14 

Cents. 
12-14 
12-14 
12-14 
14-20 

Cents. 
14-20 
20-22 
17-19 
17-19 

Cents. 
24-25 
28-30 
28-30 
28-30 

Cents. 
28-30 
2&-30 
26-30 
26-30 

Cents. 
26-30 
2&-90 
26-30 
26-30 

Cents. 
27-29 
25-30 
20-25 
28-30 

Cents. 
28-^ 

April 

28-30 

July 

25-28 

October 

Madder  or  munject,  or  Indian  madder — Rates  oj  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty 

specific  and  ad 

valorem. 

1883 
1890 
1894 

12503 

639 

541 
604 
617 
538 

Madder  and  munjeet,  or  Indian  madder,  ground  or  prepared,  and 

extracts  of. 
Madder  and  munjeet,  or  Indian  madder,  ground  or  prepared,  and 

all  extracts  of. 
do 

Free. 
Do. 
Do. 

1897 

do 

Do. 

1909 

do 

Do. 

1913 

do 

Do. 

1  Section. 
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OSAGE-ORANGE  EXTRACTS. 

General  Information. 

Not  mentioned  specifically. 

Act  of  1913 y  paragraph  30:  ^'*  *  *  all  extracts  of  vegetable 
origin  suitable  for  dyeing,  coloring,  or  staining,  not  specially  provided 
for  in  this  section;  all  the  foregoing  not  containing  alcohol  and  not 
medicinal,  f  of  1  cent  per  pound.'' 

Description, — Osage  orange  or  bow  wood  is  a  North  American  tree, 
native  to  Arkansas,  Oklahoma,  and  Texas.  This  tree  is  botanically 
known  as  the  Toxylon  pomiferum  or  Madura  pomiferum,  of  the  family 
Urticaceae.  The  tree  grows  to  a  height  of  20  to  60  feet,  depending 
on  the  character  of  the  soil,  and  bears  an  inedible  fruit.  The  leaves 
can  be  used  as  a  substitute  for  mulberry  in  feeding  the  silkworm. 
The  wood  is  of  a  bright  yellow  color,  fine  grained,  and  on  account  of 
its  elasticity  was  used  by  the  Indians  for  bows.  It  is  now  used  for 
wagon  felloes  and  in  large  quantities  for  fence  posts.  In  the  West 
it  is  extensively  used  for  hedges. 

The  properties  of  osage-orange  extract  are  nearly  identical  with 
those  of  the  extract  made  from  the  imported  fustic  wood.  It  is 
marketed  as  a  liquid  extract  of  51°  Tw.  and  as  a  solid  powdered 
extract.  One  extract  is  sold  under  the  name  of  ''aurantine.''  Like 
fustic,  it  contains  morin,  or  moric  acid,  and  maclurin  or  moritannic 
acid,  and  in  addition  a  small  amount  of  unknown  reddish  coloring 
matter  which  is  present  in  smaller  quantity  than  in  fustic.  This  is  a 
distinct  advantage,  as  osage  orange  gives  clearer  shades.  The 
fustic  yellows  are  of  a  reddish  shade,  while  the  osage  orange  are  of 
greenish  shade. 

Uses, — Osage  orange  is  used  in  dyeing  textiles,  leather,  and  paper. 
The  most  extensive  use  of  osage  orange  in  dyeing  is  for  old-gold 
shades  with  chromium  mordants  and  for  olive  and  brown  shades 
with  iron  and  copper  salts,  and  also  as  a  constituent  of  compound 
shades  with  other  natural  dyes.  As  a  self-color  it  gives  a  bright 
yellow  with  tin  salts  and  a  greenish  yellow  with  aluininum  salts. 
These  shades  are  not  of  sufficient  fastness  to  be  of  extensive  commer- 
cial value. 

In  dyeing  chrome-tanned  leather,  it  serves  as  a  dye  and  also  as  a 
mordant  for  fixing  basic  dyes.  It  is  used  as  a  tannage  and  as  a 
decolorizing  agent  for  improving  the  color  of  chestnut  and  other 
vegetable  tanning  extracts. 

Domestic  production. — The  commercial  use  of  osage  orange  as  a 
dye  is  of  comparatively  recent  origin.  The  wood  was  used  by  the 
Indians  of  the  Red  Valley  region  of  Texas  for  dyeing  their  blankets 
and  fabrics.  The  shortage  and  high  cost  of  the  imported  fustic  wood 
during  the  war  served  as  a  stimulus  for  the  extensive  development 
of  this  dyewood. 

The  manufacture  of  osage-orange  extract  constitutes  a  small  part 
of  the  dyewood-extract  industry.  Four  plants  report  manufacture 
of  this  extract,  together  with  other  dye  or  tanning  extracts.  The 
raw  material,  osage-orange  wood,  is  a  domestic  product,  available  in 
abundant  quantity  in  Texas  and  Oklahoma.  As  the  tree  is  usually 
misshapen  and  irregular,  there  is  a  large  sawmill  waste  in  its  manu- 
facture. Inquiries  by  the  forest  department  indicate  that  the 
annual  mill  waste  amounts  to  40,000  tons  per  year  in  Texas  and 
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Oklahoma.     The   wood   is   shipped   from   the   interior   to   eastern 
extract  plants  by  rail. 

The  equipment  necessary  and  the  method  of  manufacture  is  similar 
to  that  used  in  the  manufacture  of  logwood  extract.  The  wood  is 
chipped,  extracted  "by  hot  water  under  pressure,  and  the  resulting 
solution  evaporated  under  reduced  pressure  to  form  the  "osage- 
orange  extract''  of  51°  density,  or  to  a  solid  which  is  marketed  as  a 
powder. 

Plants  manufacturing  osage  orange  are  located  in  New  York  and 
West  Virginia.  Further  development  of  this  dye  warrant  the  estab- 
lishment of  a  plant  in  the  West,  at  the  source  of  wood  supply.  This 
wonld  result  in  a  considerable  economy  of  freight.  A  plant  now 
erected  at  Durant,  Okla.,  called  the  ''Blue  River  Extract  Co.,''  will 
start  operation  in  September,  1920. 

The  domestic  production  of  powdered  and  liquid  osage-orange 
extract  in  terms  of  51°  Tw.  was  1,458,213  pounds  in  1916,  the  first 
year  of  its  commercial  production.  This  increased  to  2,802,971 
poonds  in  1917,  3,259,164  pounds  in  1918,  and  4,827,701  pounds 
in  1919. 

During  the  war  osage  orange  was  exported  to  Europe  in  small 
quantities.     Data  are  not  available  on  the  quantities  exported. 

Foreign  production. — Osa^e  orange  is  a  domestic  tree;  the  extract 
is  not  made  in  other  countries. 

Prices. — ^The  extract  51°  Tw.  was  quoted  in  1918  at  10^-12  cents 
per  pound.  In  1919  this  receded  to  8J-9  cents  per  pound.  Osage 
orange,  powdered,  in  1919,  was  25-26  cents  per  pound;  for  the  last 
half  of  1919  it  was  18-19  cents  per  pound,  advancing  to  19-20  cents 
per  poimd  in  1920. 

Competitive  conditions. — The  imported  fustic  dyewood  is  at  present 
the  only  foreign  dyewood  competitor  of  osage  orange.  As  previously 
stated,  the  properties  and  uses  are  similar.  The  principal  cost  in 
osage  OTange  in  the  past  has  been  the  freight  on  the  wood.  This 
will  be  reduced  by  the  manufacture  of  extract  in  the  West.  Osage 
orange  yields  about  20  per  cent  less  extract  than  fustic.  Because 
of  the  ^eater  cost  of  fustic  wood,  there  is  still  a  margin  in  favor  of 
osage  orange.  Domestic  quercitron  preparations  and  coal-tar  dyes 
are  also  competitive  with  osage  orange. 

Tariff  history.—  Osage  orange  would  presumably  be  included  in 
paragraph  30  of  the  act  of  1913,  ^**  *  *  all  extracts  of  vegetable 
origin  suitable  for  dyeing,  coloring,  or  staining,  not  specially  pro- 
vided for  in  this  section;  iill  the •  foregoing  not  containing  alcohol 
and  not  medicinal,  f  of  1  cent  per  pound." 

Imported  fustic  wood,  the  competitor  of  osage  orange  is  free  of 
duty;  the  fustic  extract  is  dutiable  by  the  act  of  1913  at  three-eighths 
of  1  cent  per  pound. 

Osage  orange  extract,  51°.  liquid— Prices  j)er  pownd,  wholesale.  New  York. 

(From  Oil,  raint,  and  Drug  Reporter.] 


Month. 

19181 

1919 

Cents. 
12-12i 

1920 

Cents. 
9-10 

Month. 

1918 » 

1919 

1920 

Januarv    

Cents. 

10*-12 

2 lOj-121 

July 

October 

Cents. 
2 11-12 
12 

Cents. 

Sh-9 
8'.-9 

Cents. 

April.. .'.'.'l!!;....! 

^  9i 

1  Not  qii 

oted  prior 

to  1918. 

2  42 

•,  liquid. 

136 


TARIFF  INFORMATION   SURVEYS, 


Osage  orange  extract ^  poivdered — Price*  'per  pounds  wholesale,  New  York. 

IFrom  Oil,  Paint,  and  Drug  Reporter.) 


Months. 


January. 
April.... 


1919 

1920 

CenU. 
2'>-26 
19-20 

Cents. 
19-20 

Month. 


July...., 
October, 


CenU. 
lS-10 
18-19 


1920 


CentB. 


Osage  orange  extracts — Rales  oj  duty. 


Act  of— 


1883 
1890 

1894 

1897 

1909 


1913 


Par. 


Tariff  slassiAcation  or  description. 


8t 
26 

18 

22 

22 


30 


Logwood  and  otlier  dj^ewoo<ls,  extracts  and  decoctions  of. 


Extracts  and  decoctions  of  logwood  and  other  dj'ewoods,  *  *  * 
and  extracts  of  barks,  such  as  are  commonly  used  for  dyeing  or 
tanning,  not  specially  provided  for  in  this  act. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  extract  of 
sumac,  and  extracts  of  barks,  such  as  are  commonly  used  in  dyeing 
or  tanning,  not  specially  provided  for  in  this  act    ♦    *    *. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods,  and  extracts 
of  barks,  such  as  arc  commonly  used  for  dyeing  or  tanning,  not 
specially  provided  for  in  thi.'='  act. 

Extracts  of  *  *  *  woods  other  than  dyewoods,  not  specially 
provided  for  in  this  act. 

Extracts  and  decoctions  of  logwoods  and  other  ds'ewoods,  and  ex- 
tracts of  bark,  such  as  are  commonly  used  for  dyeing  or  tanning, 
not  specially  provided  for  in  this  section. 

*  *  *  all  extracts  of  vegetable  origin  suitable  for  dyeing,  coloring, 
staining,  or  tanning,  not  containing  alcohol  and  not  medicinal,  and 
not  specially  provided  for  in  this  section. 

Extracts  and  decoctions  of  *  ♦  *  log^vooa,  and  other  dyewoods, 
and  all  extracts  of  vegetable  ori-rin  suitable  for  dyeine,  coloring, 
or  staining,  not  specially  provided  for  in  this  section;  all  the  forego- 
ing not  containing  alcohol  and  not  medicinal. 

*  *  *  all  extracts  of  vegetable  origin  suitable  for  dyeing,  coloring, 
or  staining,  h.  s.  p.  f.  in  this  secti<m;  all  the  foregoing  not  containing 
alcohol  and  not  medicinal. 

Imported  fustic  wood,  the  foreign  competitor  of  osage  orange 

Fusticextract 


Rates  of  duty, 

specific  and  ad 

valorem. 


10    per    cent    ad 

valorem. 
J    of   1    cent    per 

pound. 

10    per    cent    ad 
valorem. 

I    of   1    cent    per 
pound 

§   of   1    cent    per 

pound. 
J    of   1    cent    per 

pound. 

15    per    cent    ad 
valorem. 

f   of   1    cent    per 
poimd. 


Do. 


Free. 

}   of   1    cent    per 
pound. 


PERSIAN  BERRIES. 

Act  of  1913,  free. 

Act  of  1913,  paragraph  30:  "Extracts  and  decoctions  of  *  *  * 
Persian  berries    *    *    *     f  of  1  cent  per  pound." 

General  Information. 

Description. — Persian  berries  are  the  dried  half-ripe  fruit  of  differ- 
ent buck-thorn  (Rhamnus)  species  and  are  used  for  yellows  and 
browns  in  the  textile  industry.  The  true  berries  are  derived  from 
the  Rhamnus  amygdalinuSj  Rhamnus  oleoides,  RJiamnus  saxatUis; 
those  from  Aleppo  and  Smyrna  are  the  most  highly  valued. 

The  berries  are  yellowish  green,  with  a  hard  shriveled  surface 
readily  divisible  into  four  parts  along  well-formed  depressions;  each 
part  contains  a  triangular  seed.  They  are  about  the  size  of  a  pea 
and  possess  an  intensely  bitter  taste. 

The  French  or  Avignon  are  derived  from  the  Rhamnus  infectorius 
and  the  Ramnus  alaternus.  These  are  smaller  and  contain  two 
seeds.  The  Spanish,  Italian,  and  Hungarian  berries  are,  respectivly^ 
derived  from  the  Rhamnus  saxatilis,  Rhamnus  infectoriun,  Rhamnus 
cathartica, 

Persian  berries  contain  glucosides  which  by  decomposition  with 
acids  give  the  coloring  matters,  rhamnetin,  rhamnazin,  and  quercetin. 
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The  chief  coloring  matter  rhamnetin  forms  yellow  needles  sparingly 
soluble  in  acetic  acid  and  alcohol.  In  alkaUne  solutions  it  dissolves 
with  a  pale  yellow  color  and  gives  with  alcoholic  lead  acetate  an 
orange  recj  precipitate.  It  is  a  strong  dyestufi  and  possesses  dyeing 
properties  similar  to  those  of  quercetin. 

Rhamnazin  present  in  small  quantity  forms  yellow  needles  differing 
from  rhamnetin  and  quercetin  in  its  solubility  in  hot  toluene.  It  is 
soluble  in  alkaUne  solutions  to  an  orange  yeUow  color  and  gives  an 
olive  green  coloration  with  alcohoHc  ferric  chloride.  It  dyes  mor- 
danted wool  and  acts  as  a  weak  color  toward  mordanted  cotton. 

The  extract  used  in  the  textile  industry  is  prepared  by  treating  the 
berries  with  boiling  water  and  evaporating  the  resulting  liquid  under 
reduced  pressure. 

Uses. — Persian  berries  are  principally  used  in  cotton  printing  for 
yellow,  orange,  and  olive-green  shades.  The  shades  produced  by 
Persian  berries  in  dyeing  and  printing  are  similar,  although  sUghtly 
redder,  to  those  given  by  the  less  costly  domestic  dyes,  quercitron 
and  osage  orange.  Clear  yellow  and  orange  shades  aregiven  with 
tin  and  aluminum  salts  of  only  fair  fastness  to  light,  mth  copper 
an  oHve  green  of  exceptional  fastness  to  light  is  produced.  It  nas 
practically  no  apphcation  on  wool  at  present.  It  is  ako  used  to 
some  extent  for  staining  paper,  leather,  and  in  the  preparation  of  a 
yellow  artists'  pigment,  known  as  schuttgelbs. 

Imports. — The  prewar  imports  in  the  period  1910  to  1914  varied 
from  64,883  pounds,  valued  at  $7,173,  in  1913,  to  103,374  pounds^ 
valued  at  $9,608,  in  1911.  The  maximum  import  was  in  1914,. 
amounting  to  114,336  pounds,  valued  at  $12,924.  This  import  de- 
creased to  17,353  pounds  in  1916;  8,507  pounds  in  1917;  until  in  191& 
no  imports  were  made  of  this  article. 

Prices. — The  prewar  price  on  berries  was  15  cents  per  pound. 
During  the  period  1915,  1916,  1917  only  the  extract  was  quoted. 
The  price  on  extract,  1912-1915,  was  12-14  cents  per  pound.  In 
1916  this  increased  to  2Q-25  cents  per  poimd,  reaching  the  maximum 
figure  of  75-80  cents  per  pound  in  1918.  In  January,  1920,  this 
price  receded  to  45-50  cents  per  pound. 

Tariff  history. — Persian  berry,  extract,  but  not  the  berries  them- 
selves, have  been  specifically  provided  for.  The  berries  are  free 
either  as  berries  not  edible  in  a  crude  state  or  as  articles  in  a  crude 
state  used  in  dyeing  or  tanning.  The  extract  was  dutiable  before 
1909  as  an  unenumerated  article.  Under  the  act  of  1909  it  was 
dutiable  at  20  per  centum  ad  valorem,  and  under  the  act  of  1913  at 
three-eighths  of  1  cent  per  pound. 

Persian  berries,  extract — Imports  Jor  (xynsumption — Revenue. 


Fiscal  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915- 
1916. 
1917. 
1918. 


Rate  of  duty. 


20  per  cent 

do 

do 

do 

Compoutid 

i  cent  per  pound. 

do 

do 


Quantity. 


82.728 

103,374 

81,363 

64,883 

114,336 

92,876 

17,353 

8,607 


Value. 


97,860 
9,608 
9,020 
7,173 
12,924 
12,245 
4,227 
1,837 


Duty 
collected. 


$1,572 

1,922 

1,804 

1,435 

944 

348 

65 

32 


Value  per 

unit  ol 

quntity. 


SO.  095 
.093 
.111 
.111 
.113 
.131 
.243 
.215 


Actual  and 

computed 

ad  valorem 

rate. 


20.00 
20.00 

20.  oa 

20.00 
7.30 
2.84 
1.64 
1.74 
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Persian  berries — Prices  per  pound,  wholesale^  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

January 

Cents. 
15 
15 
15 
15 

Cents. 
15 
15 
15 
15 

Cents. 
15 
15 
15 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

0) 
(•) 

0) 

Cents. 

April 

Q) 
0) 

• 

Julv 

October 

■ 

1 

I  Nominal. 

Persian  berry  (extract) — Prices  per  pound,  wholesale,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January 
April... 
July.... 
October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

12-14 

12-14 

12-14 

12-14 

12-14 

20-25 

75 

0) 

12-14 

12-14 

12-14 

12-14 

20-25 

20-25 

75-80 

0) 

12-14 

12-14 

12-14 

12-14 

20-25 

20-25 

{'} 

<■'} 

12-14 

12-14 

12-14 

12-14 

20-25 

20-25 

(') 

(0 

1920 


Cents. 
45-50 


i  Nominal. 


Persian  berries — Rates  of  duty. . 
Not  specifically  provided  for. 

Extracts  of  Persian  berries— Rates  of  duty. 


Act  of— 


1909«.*< 
1913.... 


Tariff  classification  or  description. 


Rates  of  duty, 

specific  and  ad 

valorem. 


*   *   *;  extract  of  Persian  berries 

Extracts   ♦   *   *    of  Persian  berries. 


20  per  cent  ad  va- 
lorem. 

I  of  1  cent  per 
pound. 


.  Court  and  Treasury  Decisions. 

Persian  berry  extract  was  held  dutiable  as  an  unenumerated  man- 
ufactured article  under  section  6  of  the  act  of  1897  rather  than  as  a 
color  under  paragraph  58  or  by  similitude  either  to  berries  advanced 
under  paragraph  20  or  to  the  '^  extracts  and  decoctions  of  logwood 
and  otner  dyewoods,  and  extracts  of  barks,  such  as  are  commonly 
used  for  dyeing  or  tanning/'  which  were  enumerated  under  paragraph 
22.  (United  States  v,  Berlin  Aniline  Works,  154  Fed.  925  of  1907; 
Siegle  V.  United  States,  166  Fed.  1015  of  1908.)  A  like  classification 
was  made  under  the  act  of  1883.      (Sykes  v.  Magone,  38  Fed.  494.) 

QUERCITRON  AND  FLAVINE. 

Summary. 

Quercitron  is  the  ground  bark  of  the  black  oak.  It  is  the  most 
important  domestic  natural  dye.  The  black  oak  {quercus  velutina) 
occurs  in  Pennsylvania,   Virginia,  West  Virginia,   Maryland,    and 
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the  Carolinas.  From  the  bark  solid  and  liquid  extracts  and 
the  dye  flavine  are  manufactured.  These  are  used  for  dyeing 
textiles  and  for  the  preparation  of  color  lakes.  The  United 
States  exports  quercitron  preparations  to  England,  Germany,  France, 
Switzerland,  and  Italy.  The  bark  is  of  domestic  origin,  the  quer- 
citron preparations  are  of  domestic  manufacture,  and  the  develop- 
ment of  the  industry  has  been  independent  of  the  tariff.  The  census 
of  manufacture  gives  the  1914  production  as  3,844,882  pounds, 
valued  at  $112,945. 

General  Information. 

Not  specifically  mentioned,  extract  probably  included. 

Act  of  1913,  paragraph  1913:  *  *  *  ^^j^d  q\i  extracts  of  vege- 
table origin,  suitable  for  dyeing,  three-eighths  of  1  cent  per  pound. 

Description, — Quercitron  is  the  ground  bark  of  certain  species  of 
oak.  The  Quercus  nigra  or  Quercus  velutin<i  (black  oak)  lurnishes 
the  commercial  supply  and  is  of  abundant  occurrence  in  Pennsyl- 
vania, Virginia,  West  Virginia,  Maryland,  and  the  Carolinas.  It  is 
the  most  important  domestic  natural  dye  both  in  quantity  and  value 
of  production.  The  coloring  matter  lies  mostly  between  the  outer 
and  inner  barks.  The  dyeing  properties  are  similar  to  those  of  the 
more  expensive  imported  fustic  and  Persian  berries. 

The  bark  contains  quercitrin,  a  glucoside  which  on  acid  treatment 
gives  quercetin.  Both  compounds  are  strong  dyestuffs.  Quercitrin, 
when  pure,  forms  pale  yellow  crystalline  needles  of  weakly  acid 
character,  slightly  soluble  in  cold  and  freely  soluble  in  hot  water  and 
alkaline  solutions.  An  aqueous  solution  of  quercitron  gives  bright 
yellow  color  lakes  with  tin  and  copper  salts,  brown-yellow  with 
chromium  salts,  and  deep  olive  with  iron  salts.  When  boiled  with  a 
dilute  acid  it  forms  the  sugar  rhamnose  and  quercetin.  The  latter 
compound  is  insoluble  in  cold  water,  sparingly  soluble  in  hot  water, 
and  freely  soluble  in  alkaline  solutions.  Quercetin  gives  red-brown 
shades  with  chromium  salts,  brown-orange  shades  with  aluminum 
salts,  and  bright  orange  shades  with  tin  salts.  It  occurs  in  small 
amounts  in  the  flowers  and  roots  of  the  chestnut,  buckwheat,  and 
other  plants.  The  bark  is  sold  by  the  ton  as  received;  as  ^^rossed^' 
bark,  in  which  the  outer  bark  is  mechanically  removed,  and  as 
ground  quercitron  bark. 

Quercitron  is  marketed  as  ^'bark  extract'^  of  51*^  Tw.,  as  solid 
quercitron.  These  extracts  are  made  by  water  extraction  of  the 
ground  bark. 

Flavine  is  a  dyestuff,  manufactured  from  bark,  possessing  over  16 
times  greater  tinctorial  value  than  the  ground  barJk.  It  is  sold  as  a 
powder  and  gives  more  brilliant  shades  than  quercitron  bark  or  the 
extracts.  There  are  15  varieties  of  flavine.  These  include  *  ^yellow 
flavine^'  and  *'red  flavine''  and  products  especially  adapted  for 
color  lakes,  dyeing,  or  printing. 

'  ^Deflavinized  extract,''  a  by-product  of  flavine  manufacture,  is 
used  in  tanning  pigskin  and  lignt  leather,  producing  a  leather  of 
excellent  strength.  It  is  a  nonplumping  tannage  and  is  used  in  con- 
junction with  chestnut  and  quebracno  extracts. 

** Flavine  lake"  and  ''quercitron  lake"  are  made  by  precipitating 
with  chalk  the  dye  solution  containing  alum.  These  lakes  are  used 
for  wall-paper  printing  and  interior  decorations.     They  are  charac- 
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terized  by  their  retention  of  eolor  tone  and  intensity  in  artificial 
light.  Combined  with  basic  coal-tar  dyes  they  serve  as  a  base  for 
green  color  lakes. 

Uses. — ^Quercitron  preparations  and  flavine  are  used  for  yellows, 
oranges,  and  compound  shades  in  the  printing  and  dyeing  of  cotton, 
wool,  silk,  straw,  and  for  color  lakes  used  in  wall-paper  printing  and 
interior  decorations. 

It  is  used  in  large  quantities  for  khaki  and  olive  shades  on  uniform, 
tent  cloths,  and  linings.  In  1916  three  American  textile  firms  alone 
used  1,112,000  pounds  of  extract  for  this  purpose.  In  compound 
shades  it  is  used  with  cutch  and  logwood  extracts.  Flavine  is  used 
for  the  production  of  brilliant  yellow  to  red-orange  shades.  On  wool 
these,  shades  are  fast  to  milling.  In  the  dyeing  and  printing  of 
quercitron  preparations  and  flavine,  tin,  aluminum,  chromium,  and 
copper  salts  are  used  as  mordants. 

Ine  textile  trade  is  accepting  quercitron  extracts  as  a  substitute 
for  the  more  costly  imported  fustic.  During  the  war  wholesalers 
sold  large  amounts  of  quercitron  extract  as  fustic  extract.  It  is  still 
added  to  fustic  to  reduce  the  cost  of  the  latter.  Flavine  is  used  as  a 
base  for  the  manufacture  of  a  '^direct''  yellow  dye,  both  in  the 
United  States  and  in  Europe.  Recently  quercitron  preparations 
have  been  developed  capable  of  dyeing  by  a  '^one-dip  method," 
thereby  eliminating  the  cost  of  separate  operations  ordinarily  neces- 
sary for  mordanting. 

Raw  materials, — Quercitron  is  a  by-product  of  the  lumber  industry. 
The  black  oak  after  felling  is  '* barked.''  The  logs  after  peeling  are 
cut  up  for  heavy  timber  and  crossties.  As  the  bark  can  only  be 
removed  in  the  spring  when  the  sap  rises,  the  entire  year's  supply  is 
peeled  during  that  season  and  later  is  shipped  to  the  extractor,  who 
for  this  reason  is  obliged  to  keep  a  year's  supply  on  hand.  The  bark 
is  bought  on  the  ton  basis  from  the  farmer  or  lumber  dealer  by  the 
jobber,  who  in  turn  sells  to  the  extractor.  Black-oak  bark  is  handled 
m  large  quantities  in  Pennsylvania,  Virginia,  Georgia,  West  Virginia, 
Maryland,  and  North  Carolina.  The  present  stand  of  black  oak  is 
estimated  to  be  23,000,000,000  feet  board  measure,  or  15  per  cent  of 
the  total  oak. 

Equipment. — ^The  equipment  required  for  the  manufacture  of  quer- 
citron extracts  and  flavine  includes  a  shredder  for  disintegrating  the 
bark,  copper  autoclaves,  each  of  1  to  2  tons  capacity,  capable  of  ^^dth- 
standing  moderate  pressures  for  extracting  the  shreddea  bark,  Cyprus 
storage  and  filter  tanks,  and  a  triple  and  single  effect  vacuum  evapo- 
rators for  concentration  of  the  solutions.  All  of  this  equipment  is 
obtainable  in  the  United  States. 

Method  of  manvfadure, — The  bark  as  received  from  the  storage 
shed  is  fed  directly  to  the  shredder,  whereby  the  action  of  several 
dozen  loosely  fixed  hammers  swung  from  a  horizontal  shaft  at  a  very 
high  rate  of  speed  disintegrates  the  bark  into  small  pieces,  and  in 
part  to  a  powaer. 

Yroia  the  shredder  the  ground  bark  is  mechanically  conveyed  to 
storage  bins  over  the  autoclaves  and  is  fed  by  gravity  into  the  auto- 
claves for  extraction.  These  are  of  heavy  copper,  built  to  with- 
stand pressures  up  to  100  poimds.  As  traces  of  iron  seriously  darken 
the  finished  product,  brass  piping  is  used  in  all  connections. 

The  pressure,  temperature,  ana  time  of  extraction  all  influence  the 
character  of  the  product  and  aie  controlled  in  order  to  give  the  red 
or  yellow  product.     In  certain  cases  open  extraction  without  pres- 
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sure  is  used.    To  accelerate  the  hydrolysis  of  the  quercitron  to  quei> 
cetin,  an  acid  treatment  is  frequently  given.     In  addition,  the  extract 
may  be  subjected  to  an  oxidation  by  blowing  air  through  the  hot  dye 
extract  solution.    The  details  of  extraction  and  manufacture  are 
kept  secret  and  vary  considerably  among  the  different  manufacturers. 
From  the  autoclaves  it  is  pumped  to  a  feed  tank  and  thence  passes 
through  open  filter  tanks,  where  suspended  solids  or  fibers  are  re- 
mo  vea.    The  evaporation  is  carried  out  in  triple  effect  evaporators. 
Ihiring  this  operation  the  liquors  for  certain  products  may  oe  given 
an  acid  or  oxidizing  treatment.    The  concentrated  extract  is  (&awn 
from  the  triple  eflFect  evaporators  to  the  barrel  filling  tanks,  or  for 
the  production  of  solid  extract  the  final  evaporation  is  carried  out  in 
a  single  effect  evaporator^  and  the  thick  liquid  drawn  into  paper 
lined  boxes  where  it  solidifies  on  cooling.     Special  variations  of  the 
above  treatments  are  used  in  preparing  the  highly  concentrated 
flavine.     **Deflavinized  extract' '  used  for  tanning  leather  is  a  by- 
product from  flavine  manufacture.     The  quercitron  extract  plants 
are  usually  operated  24  hours  a  day,  on  account  of  the  keen  compe- 
tition and  the  low  margin  of  profit. 

Organization, — Establishments  producing  quercitron  preparations 
manufacture  other  dye  or  tanning  extracts.  There  are  at  present 
five  large  quercitron  manufacturers.  The  investment  in  equipment 
and  plant  is  several  thousand  dollars  per  barrel  per  day  output  of 
extract. 

Geographical  distribution. — The  plants  manufacturing  Quercitron 
and  ite  preparations  are  located  near  the  supply  of  bark  in  tne  follow- 
ingStates:  Pennsylvania,  Virginia,  Tennessee,  and  New  Jersey. 

History  of  the  industry, — In  1795  Dr.  Bancroft  discovered  that 
when  the  bark  of  the  black  oak  was  ground  and  boiled  with  water  it 

Jrielded  a  yellow  dye  of  excellent  quality.  He  received  a  patent 
rom  King  George  III  granting  him  sole  use  of  the  groimd  bark, 
which  he  called  quercitron.  Consequently  it  may  be  called  one  of 
the  first  American  dyes.  In  Baltimore  shortly  after  1860  quercitron 
and  flavine  were  manufactured  on  a  large  scale;  production  has 
continued  uninterruptedly  since  that  date.  The  regulation  scarlet 
coats  formerlv  used  m  the  British  Army  were  dyed  with  flavine  and 
cochineal.  'To-day  it  is  the  most  important  domestic  natural  dye- 
stuff  both  in  quantity  and  value  produced. 

Domestic  production  and  consumption, — In  1914  four  firms  pro- 
duced 3,844,882  pounds  of  quercitron  extracts,  valued  at  $112,945 
(Census  of  Manufacturers).  Production  is  not  separately  given  for 
other  years.  In  reply  to  a  questionnaire  sent  out  by  the  Tariff 
Commission,  the  reported  domestic  production  of  quercitron  extracts 
in  terms  of  51°  Tw.  extract  in  1916  was  14,637,123  pounds;  in  1917, 
15,983,720  pounds;  in  1918,  10,655,985  pounds;  in  1919,  7,653,168 
pounds.  Tnese  figures  do  not  include  flavine.  The  average  yearly 
production  of  flavine  for  the  period  1914-1919  was  94,380  pounds. 
The  domestic  production  exceeds  the  consumption.  The  United 
States  is  an  exporter  of  quercitron  extracts. 

Exports. — Previous  to  the  war,  Germany  and  Switzerland  were 
the  important  consumers  of  quercitron  extracts  and  flavine.  In 
(act  two  large  coal-tar  dye  manufacturers  in  Germany  and  Switzer- 
land used  American  solid  quercitron  and  flavine  in  the  preparation 
of  color  lakes  and  a  yellow  dye.     During  the  war,  England  imported 
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large  quantities  of  quercitron  preparations  for  dyeing  army  textiles, 
and  Italy  used  smaller  quantities  during  that  period. 

Information  in  possession  of  the  Tariff  Commission  indicates  that 
over  1,000,000  pounds  of  quercitron  preparations  were  exported  in 
1917;  this  was  the  maximum  export  year  for  these  products.  This 
1917  export  was  approximately  10  times  the  prewar  export  of  1913. 

Foreign  production  and  imports. — (Quercitron  bark  is  a  product  of 
domestic  growth.  The  various  quercitron  preparations  are  products 
of  domestic  manufacture,  consequently  there  are  no  imports.  France 
has  a  high  duty  on  the  quercitron  extract — 30  francs  per  100  kilos, 
corresponding  to  $5.79  for  220  pounds,  or  2.63  cents  per  pound. 

Pnc65.— Quercitron  bark  sold  during  the  period  1912-1915  for 
$22-830  per  ton,  increasing  in  the  latter  half  of  1916  to  $75-$80  per 
ton.  This  figure  held  during  1917.  In  the  first  part  of  1918  it  was 
quoted  at  $32-$35,  receding  to  $12.10-$15  per  ton  in  the  latter 
part  of  the  year.  In  1919-20  the  bark  was  quoted  at  $13-$15  per 
ton.  Kossed  bark  was  quoted  in  the  latter  part  of  1918  at  $18-$22 
per  ton,  and  during  1919  and  1920  at  $19-$22  per  ton.  From  the 
latter  part  of  1918  to  1920  groxmd  bark  was  quoted  at  $26-$30 
per  ton. 

Quercitron  liquid  51®  (bark  extract)  is  quoted  in  1916  (January) 
at  14-15  cents  per  pound;  in  January,  1917,  5-6  cents  per  poimd; 
in  the  first  half  of  1918  at  6}-7i  cents  per  pound,  and  the  last  half 
at  7-7i  cents  per  pound.  During  1919  and  1920  it  varied  from  6-7^ 
cents  per  pound. 

Solid  quercitron  is  quoted  at  2f-4  cents  per  pound  in  the  years 
1912,  1913,  1914,  and  the  first  part  of  1915.  In  the  latter  part  of 
1915  the  price  increased  to  12-13  cents  per  pound,  reaching  the 
maximum  of  30  cents  in  the  first  part  of  1916.  It  gradually  receded 
from  this  quotation  to  11-12  cents  in  the  latter  part  of  1916.  In 
1917  solid  quercitron  was  quoted  at  11-12  cents  a  pound.  During 
1918,  1919,  1920,  the  quotation  varied  from  11  to  14  cents  per  pound. 

Flavine  during  1912-13  and  the  first  half  of  1914  was  quoted 
at  40-60  cents  per  pound.  From  last  part  of  1914  to  the  middle 
of  1916  it  was  quoted  at  60-80  cents,  increasing  in  the  latter  year 
to  $1.25-$1.50  per  pound.  The  quotation  in  1917  was  $1.25-$1.50 
>er  pound;  for  1918  and  the  first  part  of  1919,  $1  to  $1.10  per  pound, 
n  January,  1920,  flavine  was  quoted  at  $0.90-$l  per  pound. 

Tariff  considerations, — The  imported  fustic  is  competitive  with 
quercitron.  Fustic  wood  is  not  dutiable;  the  extract  by  the  act  of 
1913  is  dutiable  at  three-eighths  of  1  cent  per  pound.  The  fustic 
extracts  have  sold  for  a  higher  price  than  the  quercitron  prepara- 
tions. For  certain  uses  the  fustic  extracts  can  not  be  displaced  by 
the  quercitron  preparations.  Domestic  osage  orange  is  also  com- 
petitive with  quercitron. 


E 


Quercitron  extract — Production  in  United  States — States  < 

27ui  cities. 

19141 

4  establishments 

Pounds. 
3,844,882 

Value. 
$112,945 

1  Figures  not  available  prior  to  1914. 
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Qv€rcit'>'on  hark — Prices  per  ton,  wholesale.  New  York. 
IFrom  Oil,  Paint,  and  Dnig  Reporter.] 


Month. 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

19201 

January . . . 

April 

July 

October. . . 

$22425 
22-25 
22-25 
22-25 

$22-125 
22-25 
22-25 
22-25 

$22-$25 
22-25 
22-  25 
26-30 

$25-$30 
25-30 
25-  30 
25-  30 

$25-$3() 
35-45 
75-80 

75-  80 

$75-$80 
75-  80 
75-  80 
75-  80 

$32-$35 
32-  35 
1  12. 10 

» 13-  15 

1  $13-$15 
U3-  15 
113-  15 
1 13-  15 

$13-$15 
13-  15 
13-  15 
13-  15 

1  Rough  bark,  f.  o.  b.  works. 

Quercitron^  rossed  bark — Prices  per  ton,  wholesale.  New  York 
[From  Oil,  Paint,  and  Drug  Reporter.) 


Month. 


January. 
April... 
Julyi... 
October. 


1918 


$18-$21 
19-  22 


1919 


$]9-$22 
19-  22 
19-  22 
19-  22 


1920 


$l»-$22 
19-  22 
19-  22 
91-  22 


1  Not  listed  previously. 

Quercitron,  ground  hark — Prices  per  ton,  wholesale y  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January. 
April... 


1918 


1919 


S27>$30 
27-30 


1920 


$27-$30 
27-30 


Month. 


July.... 
October. 


1918 


i$26 
$27-30 


1919 


$27-$30 
27-30 


1920 


$27-$30 
27-  30 


1  Not  given  previously. 

Quercitron  extract,  liquid,  51° — Prices,  in  cents  per  pound,  wholesale,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 

191? 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

January 

14-15 

5-6 

6Hi 
61-7 

7-7 

7-7] 

7-7i 
6i-7 
6-7 
6-7 

6-7 

April 

6-7^ 

Julv 

7-7 

October 

• 

0) 

7-7 

1 

1 

1  Not  given. 

Quercitron  extract,  solid — Prices,  in  cents  per  pound,  wholesale,  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Month. 


January. 

April 

July 

October . 


1912 


»2H 
121-4 

»2i-4 


1913 


12H 
»2ir4 

12I-4 


1914 


12H 
12-4 
12-4 
I2f4 


1915 


2f-4 
2i-3 
5-6 
12-13 


1916 


30 
25-35 
15-20 
11-12 


1917 


11-12 
11-12 
11-12 
11-12 


1918 


12 

12 

13-14 

13-14 


1919 


1^14 
13-14 
11-13 
11-13 


192$ 


11-1$ 
11-13 
1»-13 
12-13 


35284— 21— A-8- 


1  Not  spedfled  whether  solid  or  liquid. 
-10 
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Flavine — Prices  per  pound,  wholesale,  New  York. 
[From  Oil,  Paint  and  Drug  Reporter.] 


Month. 


January 
April... 
July.... 
October. 


1912 


I0.40-S0.60 
.40-  .60 
.40-  .60 
.40-    .60 


1913 


l0.40-«).60 
.40-  .60 
.40-  .60 
.40-    .60 


1914 


10.40-10.60 
.40-  .60 
.40-  .60 
.60-    .80 


1915 


10.60-10.80 
.60-  .80 
.60-  .80 
.60-    .80 


1916 


|0.60-$0.8O 

.60-    .80 

1.25-  1.50 

1.25-  1.50 


Month. 


January 
April.... 
July.... 
October. 


1917 


11.25-^1.50 
1.25-  1.50 
1.25-1.50 
1.25-  1.50 


1918 


$1.0041.10 
1.00-1.10 
1.00-1.10 
1.00-  1.10 


1919 


II.  0041.10 

l.OO-  1.10 

1.00-1.10 

.90-  1.00 


1920 


$0.9041.00 
.90-  l.OO 


Querdtron  and  quercitron  preparations — Rates  oj  duty. 


Act  of— 

1 
Par. 

1883 

84 

1883 

509 

1883 

689 

1S90 

26 

1890 

492 

1894 
1894 

386 

1894 

470 

1897 

482 

1897 

22 

1909 

499 

1909 

20 

1909 

559 

1913 

30 

1913 

477 

1913 

624 

Tariff  classification  or  description. 


Logwood  and  other  dyewoods,  extracts  and  decoctions  of. 


Dyeing  or  tanning:  Articles  in  a  crude  state  used  in  dyeing  or  tanning, 
not  specially  enumerated  or  provided  for  in  this  act. 

Dyeing  or  tanning:  Articles  in  a  crude  state,  used  in  dyeing  or  tan- 
nmg,  not  specially  enumerated  or  provided  for  m  this  act. 

Extracts  and  decoctions  of  logwoods  and  other  dyewoods,  *  ♦  ♦ 
extracts  of  barks,  such  as  are  commonly  used  for  dyeing  or  tanning, 
not  specially  provided  for  in  this  act. 

Articles  in  a  crude  state  used  in  dyeing  or  tanning,  not  specially  pro- 
vided for  in  this  act. 

do 


Rates  of  duty, 

spteific  and  ad 

valorem. 


Drugs,  such  as  barks,  *  *  ♦  and  woods  used  expressly  for  djreing; 
*  *  *  not  edible,  but  which  are  advanced  in  value  or  condition 
by  refining  or  ^^rinding.  or  b^  other  process  of  manufacture,  and  not 
specially  provided  for  in  this  act. 

*    and  woods  used  expressly  for  dyeing 
been  advanced  in  value  or  condition 


*    *    * 


not 


Drugs,  such  as  barks, 

*  *    *    which  have 

*  4>    « 

Articles  in  a  crude  state  used  in  dyeing  or  tanning,  not  specially  pro- 
vided for  in  this  act. 

Extracts  and  decoctions  of  logwood  and  other  dyewoods  and  extracts 
of  barks,  such  as  are  commonly  used  for  dyeing  or  taniung,  not 
specially  provided  for  in  this  act. 

Articles  in  a  crude  state  used  in  dyeing  or  tanning,  not  specially  pro- 
vided for  in  this  section. 

Drugs,  such  as  barks,  *  *  *  and  woods  used  expressly  for  dyeing 
or  tanning  *  ♦  ♦  not  specially  provided  for  *  *  *  advanced 
in  value  or  condition  by  any  process  or  treatment  whatever  *  *  *. 

And  in  addition  thereto 


*  *  *  not  advanced  in  value  or  condition  by  any  process  or  treat- 
ment whatever  beyond  that  essential  to  the  proper  packing  of  the 
drugs  and  the  prevention  of  decay  or  deterioration  pending  manu- 
facture  *    *    *. 

Extracts  and  decoctions  of  *  *  *  logwood  and  other  dvewoods, 
and  all  extracts  of  vegetable  origm  suitable  for  dyeing,  coloring,  or 
staining,  not  specially  provided  for    »    *    *. 

Drugs,  such  as  barks,  *  *  *  logs,  roots,  stems  *  *  *  in  a 
crude  state,  not  advanced  in  value  or  condition  by  shredding, 
grinding,  chipping,  crushing,  or  any  other  process  or  treatment 
whatever  beyond    *    *    ♦. 

Tanning  material:  *  *  *  extracts  of  ♦  *  *  hemlock  bark 
*  *  *  and  other  barks  and  woods  other  than  dyewoods  such  as 
are  commonly  used  for  tanning  not  specially  provided  for  in  this 
section;  *  *  *  and  woods  used  expresslv  for  dyeing  or  tanning, 
whether  or  not  advanced  In  value  or  condition  by  shredding,  grind- 
ing, chipping,  crushing,  or  any  other  process;  and  articles  in  a  crude 
state  used  in  dyeing  or  tanning;   *    *   * 


10  per  centum  ad 

valorem. 
Free. 

Do. 

i    of   1    cent    per 
pound. 

Free. 

Do. 
10  per  centum  ad 
valorem. 


Free. 


Do. 

i    of   1    cent    per 
pound. 

Free. 

J   of   1    cent    per 
pound. 

10  per  centum  ad 

valorem. 
Free. 


I   of   1   cent    per 
pound. 

Free. 


Do. 
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Court  and  Treasury  Decisions. 

Primuline  buff,  a  preparation  from  Quercitron  or  black  oak  bark 
and  alizarip,  was  held  dutiable  under  tne  act  of  1890  as  a  dyewood 
extract  and  not  as  a  coal-tar  color.  (United  States  v.  Matheson,  54 
Fed.  492  of  1893.^ 

RED  WOODS. 

Summary. 

The  "redwoods"  including  the  soluble,  as  brazilwood,  etc.,  and 
the  insoluble  as  cam,  sanders,  etc.  have  a  limited  application  in 
dyeing  usually  with  other  dyewoods.  They  are  the  least  important 
dyewoods  and  are  imported  from  different  tropical  countries.  The 
red  woods  are  not  grown  in  the  United  States. 

The  crude  woods  are  shown  on  the  free  list  as  far  back  as  1883. 
The  extracts  are  dutiable.  In  1894  the  rate  was  10  per  cent  ad 
valorem.  In  1897  this  was  changed  to  seven-eighths  of  a  cent  a 
pound.  By  the  act  of  1913  this  rate  was  reduced  to  three-eighths  of 
1  cent  per  pound. 

The  extraction  of  the  soluble  redwoods  (the  insoluble  redwoods 
are  used  directly  by  the  dyer)  constitutes  a  small  part  of  the  dye- 
wood  industry.  With  the  increasing  competition  of  the  fast  coal- 
tar  dyes,  the  use  of  redwoods  has  no  promise  of  expansion. 

General  Information 

Crude  woods, — ^Act  of  1913,  paragraph  624:  Tanning  mate- 
rial *  *  *  and  articles  in  a  crude  state  used  in  dyeing  or  tan- 
ning, all  the  foregoing  not  containing  alcohol  and  n.  s.  p.  f.  in  this 
section,  free. 

Extracts, — ^Act  of  1913,  paragraph  30:  Extracts  and  decoc- 
tions *  *  *  and  other  dyewoods  *  *  *  suitable  for  dyeing, 
coloring,  staining,  n.  s.  p.  f .  in  this  section,  all  the  foregoing  not  con- 
taining alcohol  and  not  medicinal,  three-eighths  of  1  cent  per  pound. 

DESCRIPTION. 

The  ''red  woods''  are  the  least  important  of  the  natural  dyewoods. 
They  have  limited  use  in  dyeing  and  in  the  preparation  of  lake  pig- 
ments and  are  divided  into  two  classes— the  soft,  or  ^'soluble  red 
woods,"  and  the  hard,  or  ''insoluble  red  woods.'' 

The  soluble  red  woods  are  obtained  from  the  various  species  of  the 

fenus  Caesalpinia,  The  term  **  Brazil  wood'^  is  frequently  used  to 
esignate  certain  varieties  of  this  class.  Of  the  nine  varieties  in  use, 
the  following  are  the  most  important:  Brazil,  Peach,  Sapan,  Pernam- 
buco,  and  Luna  wood.  The  term  *'hypernic"  is  applied  to  the  Brazil 
wood  extracts. 

Pernambuco  wood  is  obtained  from  the  true  Cdesalpiniay  ciesta  oc- 
curring abimdantly  in  Jamaica  and  Brazil.  It  is  yellowish  red  in 
the  interior,  becoming  red  to  red  brown  on  the  surface.  This  variety 
is  richest  in  coloring  matter. 

Brazil  wood  is  obtained  from  the  Cdesalpinia  brasUiensis.  The 
early  Spaniards  named  the  northern  part  of  South  America  Brazil, 
from  braza  (fiery  red),  on  account  of  the  large  quantities  of  red  wood 
in  the  forests.  It  is  brick  red  on  the  interior  and  brown  red  on  the 
surface.     The  color  content  is  about  half  that  of  Pernambuco  wood. 
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Sapan  wood  is  derived  from  the  Asiatic  tree  Csesal'^nia  sapan, 
f ouna  in  Siam,  China,  Japan,  and  East  Indies.  TTie  interior  is  yellow- 
ish red  and  the  surface  of  a  bright  red  color. 

Lima  wood  is  a  varietur  of  sapan  wood  imported  from  South  and 
Central  Americas ;  the  Philippine  variety  is  an  inferior  qualitv. 

Peach  and  Santa  Martha  wood,  considered  by  some  as  identical, 
are  derived  from  the  CsRsalpinia  echinataj  found  in  Mexico  and  Central 
America.  It  is  a  dull  red  in  the  interior  and  paler  on  the  surface. 
There  are  other  varieties  of  minor  importance. 

The  coloring  principle  of  brazilwood  is  brazilin.  This  is  appar- 
ently present  m  all  the  soluble  redwoods.  By  ageing  or  oxidation 
this  is  converted  into  the  coloring  matter,  bra^ilein.  This  is  held  by 
some  to  have  the  same  relation  to  brazilein  that  haemetin  has  to 
haemotoxylin. 

Brazilin  forms  nearly  colorless  crystals,  freely  soluble  in  water, 
alcohol,  and  ether.  It  is  easily  oxidized  by  exposure  to  air  to  bra- 
zilein.    This  transformation  is  facilitated  by  the  presence  of  alkali. 

Brazilein  forms  minute  dark  needles  of  gray  metallic  luster,  freely 
soluble  in  hot  and  slightly  soluble  in  cold  water  and  possesses  strong 
dyeing  properties,  with  aluminum  salts  it  forms  a  red  color  lake. 

The  preparation  of  Brazil  extract  is  carried  out  by  a  method  similar 
to  that  used  in  the  preparation  of  logwood  extract.  The  chips  are 
extracted  with  boiling  water  under  pressure  and  the  resulting  thin 
solution  evaporated  under  reduced  pressure  to  form  the  commercial 
extract.  Brazilwood  extracts,  commonly  known  as  hypernic  are 
sold  as  a  51®  Tw.  extract  and  as  a  solid.  With  aluminum  salts  it 
gives  crimson  and  with  chromium,  purple  shades. 

By  blowing  air  through  an  alkaline  solution  of  brazilin  treated  with 
alum  a  red  color  lake  is  precipitated. 

USES. 

The  largest  use  of  hypernic  is  for  leather  dyeing.  As  a  self  color 
on  textiles  its  use  is  limited  on  account  of  the  poor  fastness  of  its 
shades.  In  the  textile  trade  it  has  application  as  a  reddening  con- 
stituent to  modify  the  shades  of  fustic,  logwood,  and  other  natural 
dyes.  In  cotton  printing  it  was  formerly  used  for  crimsons  and 
reds  with  tin  and  aluminum  mordant;  to-day  it  is  used  only  as  a 
shading  agent.  It  is  of  more  importance  for  dyeing  dark  red  and 
red  chocmate  leather.  Brazilwood  extracts  are  also  used  in  the 
preparation  of  color  lakes. 

Insoluble  redwoods, — ^The  *' insoluble  redwoods''  are  more  resinous 
and  compact  and  are  frequently  known  as  ^' close  woods'*  in  contrast 
to  the  ''open"  soluble  redwoods.  This  class  includes  sanders,  cam, 
bar,  calistur,  and  narra  wood.  On  account  of  the  insolubility  of  the 
coloring  matter,  extracts  are  not  made,  the  rasped  wood  being  used 
directly  in  the  dyeing  operations. 

Sandalwood,  the  product  of  the  Pterocarpus  santalinus,  found  in 
the  East  Indies,  India,  Ceylon,  and  Africa,  is  a  very  hard  dense  wood, 
dark  brown  on  the  outside  and  blood  red  on  the  interior  with  an 
aromatic  orris  root  like  odor.  It  gives  to  alcohol  about  16  per  cent 
coloring  matter  insoluble  in  cold  and  slightly  soluble  in  hot  water. 
Only  a  small  part  of  the  coloring  matter  is  utilized  in  the  dyeing 
operations. 
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Barwrood  is  derived  from  a  large  tree  botanically  known  as  the 
Sophia  m^ida,  OTOwing  on  the  West  Coast  of  Africa,  Sierra  Leone, 
Angola,  etc.  The  physical  characteristics  are  similar  to  those  of 
sandalwood;  it  is  of  a  brighter  red  color,  without  aromatic  odor,  the 
important  difference  being  the  higher  percentage  of  coloring  matter 
soluble  in  water.  Boiling  water  extracts  7  per  cent  and  alcohol 
about  23  per  cent  coloring  matter. 

Camwood  is  more  expensive  and  gives  fuller  and  brighter  shades. 
It  is  probably  derived  from  a  variety  of  the  Bophia  nuida,  growing 
on  the  West  Coast  of  Africa.  Caliatour  wood,  found  in  the  East 
Indies,  is  considered  a  variety  of  camwood  and  is  chiefly  used  on  the 
Continent. 

The  coloring  matter  present  in  sanders  wood,  santalin  is  probably 
identical  with  the  coloring  matter  of  the  other  insoluble  redwoods,  it 
forms  red  crystals,  practically  insoluble  in  water,  but  soluble  in  ether 
and  alcohol  and  alkalis.  The  insoluble  redwoods  in  d3^eing  give  red 
shades  (aluminum  and  tin  mordants) ,  violet  and  brown  shades  with 
chronium  and  iron  mordants. 

In  the  past  the  insoluble  redwoods  have  been  used  for  the  direct 
dyeing  of  wool  and  cotton,  followed  by  a  secondary  treatment  with  a 
mordant  for  developing  the  color. 

The  insoluble  redwoods  are  not  used  as  a  self-color  but  in  conjunc- 
tion with  other  dyewoods  for  various  shades  of  brown  and  for  im- 
parting a  purplish  shade  of  blue  to  indigo  on  wool.  The  compound 
shades  of  the  dyewoods,  sanders,  fustic,  and  logwood,  are  faster  to 
light  than  the  individual  members  alone.  The  coal-tar  alizarias  and 
anthracene  dyes  have  largely  displaced  the  redwoods  on  account  of 
their  greater  fastness.  This  class  is  of  very  small  importance  in  the 
textile  industry. 

Imports, — Imports  for  the  different  redwoods  are  not  separately 
given,  with  the  exception  of  camwood.  The  imports  of  the  wood 
varied  from  one-hali  to  1^  tons  per  year  in  the  period  1908-1915. 
In  1917,  80  tons  were  imported  with  a  value  of  $5,991,  or  $75  per 
ton.     In  1917  and  1918  no  camwood  was  imported. 

Prices. — (Brazil  wood,  hypemic.)  The  prewar  price  of  Brazil 
wood  (chipped)  was  2-3  cents  per  pound,  this  increased  to  a  maxi- 
mum of  7-8  cents  per  pound  in  1916.  The  crude  wood  is  not  quoted 
previous  to  1918;  in  the  first  quarter  of  1918  it  was  $40-$60  per  ton, 
mcreasing  to  $75-$80  in  the  same  year.  The  liquid  hypernic  51°  was 
12-14  cents  per  pound  in  the  first  quarter  in  1917.  This  increased 
to  33  cents  per  pound  in  1918,  returning  to  12-13  cents  per  pound  in 
1920.  Solia  hypernic  not  quoted  prior  to  1917;  it  was  25-28  cents 
in  the  first  quarter  of  that  year.  In  1919  the  price  increased  to  45-46 
cents  per  pound,  decreasing  to  15-18  cents  per  pound  in  the  last 
quarter  of  1918. 

Camwood  cJiips, — The  prewar  price  on  camwood  chips  was  6-7 
cents  per  pound.  This  increased  to  18-20  cents  per  pound  in  the 
second  quarter  of  1916  with  no  further  change  until  January,  1920, 
when  the  price  receded  to  14-16  cents  per  pound. 

Barwood  chips. — The  prewar  price  on  barwood  chips  was  2-2J 
cents  per  pound;  this  increased  to  7-8  cents  per  pound  in  the  last 
Quarter  of  1915  and  then  decreased  to  6-8  cents  per  pound  in  the 
third  quarter  of  1916.  This  figure  remained  unchanged  up  to 
February,  1920. 
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Red  Sanders  cUm,—ThQ  prewar  price  on  sanders  chips  was  3-5 
cents  per  pound,  tnis  increased  to  12-14  cents  per  pound  in  the  second 
(juarter  of  1916,  with  no  further  change  until  1919,  when  the  price 
increased  to  15-16  cents  per  pound. 

TARIFF   HISTORY. 

The  crude  dyewoods  are  shown  on  the  free  list  as  far  back  as  1883. 
The  redwoods  are  included  with  other  dyewoods  but  not  specifically 
mentioned. 

The  redwood  extracts  are  dutiable.  In  1894  the  rate  was  10  per 
cent  ad  valorem.  In  1897  this  was  changed  to  seven-eighths  of  a 
cent  per  pound.  By  the  act  of  1913  this  rate  was  reduced  to  three- 
eighths  of  1  cent  per  pound.  The  redwood  extracts  are  not  specifi- 
cally mentioned  but  are  included  in  Extracts  and  decoctions  of  * 
and  other  dyewoods,  at  three-eighths  cent  per  pound. 

Camwood — Imports  J  or  consumption — Reven  ue . 


*  ♦ 


Fiscal  year— 


1908. 
1909. 
1911. 
1912. 
1913. 
1916. 
1916. 
1917. 
1918. 
1919. 
1920. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Tons. 


1 
1 
1 
1 
1 
1 
80 


Value. 


$76 

96 

62 

525 

191 

209 

5.991 


Duty 
collected. 


\  alue  per 

unit  of 
quantity. 


$76.00 


350.00 


209.00 
74.88 


Actual  and 

computed 

ad  valorem 

rate. 


Brazil  wood — Prices,  vjholesale,  per  ton,  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


19181 


January $40-60 

April 75-80 

July ■ 

October 62-70 


1919 


$65-70 
50-65 
50-60 
30-50 


1920 


$50-60- 
Nominal. 
Nominal. 
Nominal. 


I  Not  quoted  prior  to  1918. 

Hypernic — Prices,  per  pound,  wholesale,  New  York, 
[From  Oil,  Paint,  and  Dnig  Reporter.] 


January 
April . . . 
July — 
October 


1912 

1913 

1914 

1915 

1916 

1917 

Centa. 

Centf. 

Cents. 

Cents. 

Cents. 

Cents. 

2-3 

2-3 

2-3 

2-3 

6-8 

7-8 

2-3 

2-3 

2-3 

2-3 

6-8 

7-8 

2-3 

2-3 

2-3 

3-4 

7-8 

7-8 

2-3 

2-3 

2-3 

6-8 

7-8 

7-8 

1918 


Cent'*. 
7-8 
7-8 


TARIFF   INFOEMATION   SURVEYS. 


149 


Hypernic  extract ^  liquid  .11° — Prices^  per  pounds  wholesale ^  New  York. 

fFrom  Oil,  Paint,  and  Drug  Reporter.] 


January. 
April.... 

July 

October. 


19171 


Cents. 
1^14 


1918 


Cents. 
15-16 


33 
30-33 


1919 


Cents. 
30-33 
3(W3 
30-33 
11-13 


1920 


CeiUs. 
12-13 
14-16 
16-17 
20-22 


1  Not  quoted  prior  to  1917. 

Hypernic  extract,  solid — Prices,  per  pound,  vjholesale,  New  York, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


January. 
April.... 

July 

Octobw. 


19171 


Cents. 
25-28 


1918 


Cents. 
31i 
31i 
45 
45 


1919 


Cents. 
45-45i 
45-46 
45^6 
15-18 


1920 


Cents. 
16-1» 
18-20 
20-22 
28-30 


1  Not  quoted  prior  to  1917. 

Camwood  chips— Prices,  wholesale,  per  pound,  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
April... 

July 

October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Cents. 

Cents. 

Cents. 

CeTUs. 

Cents. 

Cents. 

Cents. 

Cents. 

6-7 

6-7 

6-7 

6-  7 

16-20 

18-20 

18-20 

18-20 

6-7 

6-7 

6-7 

6-  7 

16-20 

18-20 

18-20 

18-20 

6-7 

6-7 

6-7 

8-  9 

18-20 

18-20 

18-20 

18-20 

6-7 

6-7 

6-7 

16-20 

18-20 

18-20 

18-20 

1&-20 

1920 


Cents. 
14-16 
14-16 
14-16 
16-20 


Barwood  chips — Prices,  wholesale,  per  pound.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
April... 
July.... 
October, 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

2-2* 

2-2* 

2-2^ 

2-2* 

7-8 

6-8 

6-8 

6-8 

2-2: 

2-2J 

2-2i 

2-2J 

7-8 

6-8 

6-8 

6-8 

2-2i 

2-2i 

2-2* 

3-4 

6-8 

6-8 

6-8 

6-8 

2-2i 

2-2^ 

2-2i 

7-8 

6-8 

6-8 

6-8 

6-8 

Red  Sanders  chips — Prices,  per  pound,  wholesale.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
April . . . 
July.... 
October 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents, 

Cents. 

Cents. 

3-5 

3-5 

3-5 

3-  5 

8-10 

12-14 

12-14 

12-14 

3-5 

3-5 

3-5 

3-5 

12-14 

12-14 

12-14 

15-16 

3-5 

3-5 

3-5 

4-  5 

12  14 

12  14 

12  14 

15-16 

3-5 

3-5 

3  5 

8-10 

12-14 

12-14 

12-14 

15-16 

1920 


Cents. 
6-8 
6-8 
6-8 
6-8 


1920 


Cents. 
15-16 
15-16 
13  16 
15-16 
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Red  woods — Hates  oj  diity. 


Act  of— 


Par. 


1913 

ii;09 

If  97 

H94 
U90 

1913 
1909 
1897 
1894 


Tariff  classification  or  description. 


624 

499 

482 

386' 
492 

30 
22 
22 

18 


Crude  Woods. 

Tanning  material   *  •*    *    and  articles  in  a  crude  state  used  in  dye- 

\m  or  tanning;  all  the  foregoing  not  containing  alcohol  and  n.  s.  p.  f. 

in  this  section. 
Articles  in  a  crude  state  used  in  dyeing  or  tanning  n.  s.  p.  f.  in  this 

section. 
Articles  in  a  crude  state  used  in  dyeing  or  tanning  n.  s.  p.  f.  in  this 

act. 

do 

do 


EXTRACTS. 

Extracts  and  decoctions    *    *    *    and  other  dye  woods    *    *    * 

suitable  for  dyeing,  coloring,  staininr,  n.  s.  p.  f.  in  this  section,  all 

the  foregoing  not  containing  alcohol  and  not  medicinal. 
Extracts  and  decoctions  of  logwood  and  other  dyewoods    *    *    * 

such  as  are  commonly  used  for  dyeing  or  tanning  n.  s.  p.  f.  in  this 

section. 
Extracts  and  decoctions  of  logwood  and  other  dyewoods    ♦    *    * 

such  as  are  commonly  used  for  dyeing  or  tanning  n.  s.  p.  f.  in  this 

act. 
Extracts  and  decoctions  of  logwood  and  other  dyewoods    *    *    * 

such  as  are  commonly  used  for  dyeing  or  tanning    *    *    ♦. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 


Do. 

Do. 

Do. 
Do. 


I    of   1    cent    per 
pound. 

I    of    1    cent    per 
pound. 

Do. 


10  per  cent  ad  va- 
lorem. 


SAFFLOWER. 


Act  of  1913,  paragraph  31:  *  *  *;  saffron  and  safflower,  and 
extract  of,  and  saffron  cake,  10  per  cent  ad  valorem:  Provided,  That 
no  article  containing  alcohol  shall  be  classified  for  duty  under  this 
paragraph.'' 

General  Information. 

description. 

Safflower  (known  also  as  American  saffron,  African  saffron,  thistle 
saffron,  false  saffron,  bastard  saffron)  a  brilliant  red  natural  dye, 
occurs  in  the  dried  flowers  of  a  thistle-like  plant  Carthamus  tinctorius. 
Although  indigenous  to  southern  Asia,  it  has  been  cultivated  in 
China,  India,  Persia,  Europe,  Central  and  South  America.  It  is  not 
raised  in  the  United  States. 

The  flowers  are  gathered  when  in  full  bloom.,  and  dried  in  the 
shade.  In  many  places  they  are  steeped  in  salt  water  to  remove 
the  w^orthless  yellow  coloring  matter,  after  which  they  are  kneaded, 
pressed,  and  dried.  Good  safflower  has  a  fiery  red  color,  a  strong 
aroma,  is  cohesive,  soft  and  delicate  in  fiber. 

The  value  of  safflower  depends  on  a  red  insoluble  coloring  matter 
present  to  the  extent  of  about  5  per  cent,  known  as  carthamin.' 
There  is  also  present  about  30  per  cent  of  a  yellow  soluble  coloring 
matter,  easilv  removed  bv  water. 

Carthamin  is  a  weakly  acid  body  insoluble  in  w^ater  and  ether,  but 
readily  soluble  in  alkaline  solutions.  It  is  prepared  by  dissolving 
out  the  yellow  <joloring  matter  by  w^ashing  the  dried  flowers  with 
cold  water.  The  red  coloring  matter  carthamin  is  then  dissolved 
from  the  flowers  by  dilute  sodium  carbonate  solution. 

On  acidification  of  this  solution  carthamin  is  precipitated.  As  this 
is  in  an  extremely  fine  condition  and  difficult  to  filter,  it  is  customary 
to  collect  the  color  on  cotton  by  dyeing  the  latter  in  an  alkaline 
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-solution  of  the  dye  gradually  acidified.  The  color  is  dissolved  from 
the  cotton  by  an  alkaline  solution  and  precipitated  with  an  acid  in 
fform  of  a  brilliant  red  precipitate,  this  when  mixed  with  water 
forms  the  ^'safflower  extract  or  paste''  of  commerce. 


USES. 

Safflower  is  used  as  a  coloring  agent  for  cosmetics  (rouge  is  made 
b}^  mixing  the  dry  color  with  starch,  talc,  etc.),  liquors,  confectionery, 
t.oilet  articles,  painters'  colors,  artificial  flowers,  and  as  a  medicine. 
It  was  used  formerly  in  dyeing  bright  pinks  and  fiery  reds  on  cotton, 
linen,  and  silk.  As  the  color  is  very  fugitive,  expensive,  and  of  low- 
tinctorial  value,  it  has  been  displaced  by  the  coal-tar  dyes,  the 
•**eosins,"  ^' rhodamines,"  and  ''sairanines." 

IMPORTS. 

The  imports  of  safflower  are  not  separately  listed.  The  total 
value  of  imports  of  saffron,  safflower  and  extract  of,  in  the  period 
1908  to  1014,  varied  from  $67,648  in  1909  to  $93,146  in  1913.  The 
maximum  import  was  in  1917  a  total  of  $124,235;  in  1918  the  import 
w-as  $53,961. 

PRICES. 

Safflower  (saffron,  American)  was  quoted  in  tianuary,  1912,  at 
33  to  35  cents  per  pound.  After  several  fluctuations  it  abruptly 
(rose  to  75  cents  in  the  middle  of  1915.  In  1916  it  reached  its  maxi- 
mum of  $1.75  to  $1.85  per  pound,  gradually  receding  to  33  to  35 
'Cents  per  pound  in  the  latter  part  of  1919.  In  1920  (January)  it  was 
•quoted  at  35  to  36  cents  per  pound. 

TARIFF   HISTORY. 

By  the  act  of  1913,  paragraph  31,  *  *  *  saffron  and  safflower 
:and  extract  and  safi'ron  cake  are  dutiable  at  the  rate  of  10  per  cent 
tid  valorem. 

Previous  to  the  1913  act  "saffron  and  safflower,  and  extract  of, 
and  saffron  cake"  were  on  the  free  list  as  fur  back  as  1883. 

■Sttjffron,  snfflouer,  u7id  extract  of,  and  "^ saffron  cake^^  not  containing  alcohol — Imports 

for  consumption — Revenue. 

[Paragraph  31.] 


Fiscal  year— 


1909.. 
1910. . 
1911.. 
1912.. 
1913.. 
1914.. 
1914.. 
1915.. 
1916.. 
1917. . 
1918.. 
1918 1. 
1919.. 


Rate  of  duty. 


Free... 
do. 


do 

do 

do 

do 

10  per  cent 

do 

do 

do 

do 

10  to  20  per  cent. 
10  per  cent 


Quautity. 


Pounds. 


16,459 


Value. 


S67,648 

80,769 

88,214 

91,202 

93, 146 

25,620 

60,014 

70,132 

111,420 

124,235 

53,961 

148 

77,273 


Duty 
collected. 


Value  per 

uiiit  of 
quantity. 


$6,001 

7,013 

11,142 

12,423 

5,396 

12 

7,727 


14.694 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


10.00 
10.00 
10.00 
10.00 
10.00 
8.00 
10.00 


1 10  to  20  per  cent,  treaty  with  Cuba. 
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fron,  Jnimffm  Itafflower) — Priceii  -per  pound,  KholemU,  New  York, 
IFrom  Oil,  Fklnt,  and  Drag  Reporter.] 


ma 

1913        I9H 

isifi        me 

leiT 

1M8 

1919 

i 

CtvU.  i  OBfa. 
55-«0[4y-lS 

CtvU. 
3t-38 

«0^ 

1.36-1.  W 
I.7S-I.8S 

1.40-1.15 

On**, 
66-70 
SIS 

48-G2 
46-60 

30-40 

36-38 
33-36 

£^(,. 

saffron  or  saffron  valencia; 

General  Information. 

1913,  paragraph  31:  *  *  *;  saffron  and  safflower,  and 
f,  and  saffron  cake,  10  per  centum  ad  valorem:  Provided, 
article  containing  alcohol  shall  be  classified  for  duty  under 
p*aph. 

iion. — Saffron,  known  also  as  Valencia  saffron,  Spanish 
rench  saffron,  consists  of  the  dried  petals  (stigmata)  of  the 
itivus.  (C.  Offidjialis  Martyn.  Fam.  Iridaceae).  The  plant 
auccesafully  grown  in  the  United  States;  the  high  cost  of 
rever,  renaers  its  growth  unprofitable.  Although  a  native 
■estem  Asia,  it  is  cultivated  m  Spaio,  south  of  Irance,  and 

JCU8  satirus  is  a  low  bulbif«rous  plant  with  grass-like  leaves. 
a  pale-purple  flower.  After  gathering,  the  petals  are  sub- 
a  toastmg  process  to  develop  the  red  color.  The  petals  of" 
00  flowers  are  required  to  make  1  oimce  of  dry  saffron.  The 
acre  is  approximately  33  to  36  pounds. 

contains  7  to  10  per  cent  of  an  aromatic  oil  of  the  terpene 
sessing  the  intense  odor  of  saffron.  It  is  known  as  saffron 
ddition,  saffron  contains  a  bitter  principle  known  as  picro- 
saffron  bitter,  of  a  glucosidal  nature,  and  a  yellow  glucoside 

decomposition  gives  the  sugar  crocose  and  crocetin.  The 
id  compound  is  a  red  powder  slightly  soluble  in  water,  but 
)lubl6  in  alcohol  and  in  dilute  alkalis  with  an  orange-red 
ccording  to  Kochlider,  the  Chinese  dyestuff  "Wongsky," 
isists  of  the  fruit  of  the  gardenia  granuiflora,  also  contains 
5affron  is  sometimes  pressed  into  cakes  known  as  saffron' 

loose  saffron  is  known  as  hay  saffron. 

is  frequently  adulterated  with  sugar,  chalk,  gypsum,  barium 
The  coroU  tubes  of  the  crocus  dyed  witii  Brazil  wood, 

florits  (marigold),  such  flowers  as  the  red  poppy,  safflower, 
:  vegetable  products  dyed  with  coal  tar  or  natural  dyes, 
dded.    The  taster  and  cheaper  coal-tar  dyes  have  displaced 

a  dyestuff. 
Saffron  is  used  as  a  food  color,  for  flavoring  purposes,  and 

limited  extent  as  a  dyestuff  and  as  a  medicinal.  Fabrics- 
d  with  tin  and  aluminum  are  dyed  orange  and  yellow 
ispectively. 

t. — The  imports  of  saffron  are  not  separately  listed.  The- 
le  of  the  imports  of  "saffron,  safllower,  and  extract  of,  and 
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saffron ''  in  the  period  1908-1914  varied  from  $67,648  in  1909  ta 
$93,146  in  1913. 

The  largest  imports  were  made  during  the  years  1916-1917.  In  the 
latter  year  the  import  value  of  ''saffron,  safflower,  and  extract  of, 
and  saffron*'  was  $124,235;  this  is  the  maximum  import.  In  1918 
the  value  of  imports  was  $53,961. 

Prices. — Saffron,  Valencia,  in  the  period  1912  to  1918  varied  from 
$10.50  to  $12.50  per  pound,  with  the  exception  of  the  latter  part  of 


1914  when  it  was  quoted  at  $15  per  pound.     In  1918-19  it  varied 

16  per  pound.    In  " 

$15.25  per  pound. 


from  $11.50  to  $16  per  pound.     In  1920  it  was  quoted  at  $15  to 


Tariff  history. — By  the  act  of  1913,  paragraph  31,  *  *  *  saffron 
and  sc^ower  and  extract  and  saffron  cake  was  dutiable  at  the  rate  of 
10  per  centum  ad  valorem. 

Previous  to  the  1913  act  ''saffron  and  safflower,  and  extract  of,, 
and  saffron  cake*'  were  on  the  free  list  as  far  back  as  1883. 


Sajffron,  Valencia — Prices  per  pourid,  wholesale ^  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January. 
April.... 

July 

October. 


1912 


I10.50-ei0.75 
10.00-  10.25 
10.30-  10.50 
11.25-  11.50 


1913 


1914 


$12.75-113.00 
12.75-  13.00 
12.00-  12.75 
12.00-  12.50 


$10.80^11.50 
12.00-  12.25 
11.50-  11.75 
14.00-  15.00 


1915i 


$11.75-$12.00 
12.00-  12.25 
11.75-  12.00 
11.25-  11.50 


1916 


$11.15-$11.50 
11.00-  11.25 
10.75-  10.80 
11.00-  11.25 


January. 
April.... 
July.... 
October. 


1917 


$11.4O-$11.50 
12. 00-  12. 60 
12. 00-  12. 60 
11.50-  12.00 


1918 


$11.50412.00 
13.00-  13.50 
15.50-  16.00 
15.50-  16.75 


1919 


$15.00-$16.00 
13.75-  14.00 
18.25-  13.50 
14.00-  15.00 


1920 


$15.0O-$15.25 
16.00-  16.60 
14.60-  14.75 
13.25-  13.60 


1  Listed  "Spanish, 


tf 


Safflower — Rates  of  duty. 


Act  of— 

Par. 

1883 

586 

1890 

694 

1894 

605 

1897 

651 

1909 

663 

1913 

31 

Tariff  classification  or  description. 


Saffron  and  safflower,  and  extract  of,  and  saffron  cake. 
do 


*    * 


.do 

.do 

.do 

*   saffron  and  safflower,  and  extract  of,  and  saffron  cake 
Provided,  That  no  article  containing  alcohol  shall  be  classified  for 
duty  under  this  paragraph. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 

Do. 

Do. 

Do. 

Do. 
10  per  cent 
lorem. 


ad  va- 


Court  and  Treasury  Decisions. 

Saffron  put  up  in  packages  of  less  than  2\  pounds  classified  at  20 
per  cent,  paragraph  17,  was  held  properly  dutiable  as  saffron.  (Ab- 
stract 41261,  of  1917.) 
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TURMERIC. 

[Act  of  1913,  paragraph  634— Free.] 

General  Information. 

Description  and  production, — Turmeric  is  prepared  from  the  tuber 
or  underground  stem  of  the  various  species  of  the  curcuma;  Curcv/ma. 
tinctoriaj  Curcuma  longa,  0.  rotunda^  0.  virilifiora,  etc.     These  plants, 
indigenous  to  Southern  Asia,  are  now  cultivated.^     The  important 
varieties  are  the  Chinese,  Bengal,  Madras,  Aleppo,  Pabna;  exports 
are  also  made  from  Batavia,  Cochin  Malabar,  ana  the  Barbados.     In 
India  it  is  cultivated  with  ginger  or  yams :  propagation  is  carried  out 
by  root  cutting.     A  rich,  well  fertilized  soil  is  required,  with  hand 
weeding  in  cultivation  and  frequent  irrigation.     Crop  tests  have 
yielded  13,000  to  16,000  pounds  of  fresh  turmeric  per  acre,  together 
with  6,000  to  9,000  pounds  of  yams.     In  cleaning  there  is  a  weight 
loss  of  about  20  per  cent.     The  cost  per  acre  of  the  above  yield  was 
between  $30  and  $75.     In  Madras  aoout  3,000  to  5,000  pounds  of 
prepared  turmeric  per  acre  are  reported.     While  in  other  rrovinces 
in  India,  only  2,000  pounds  per  acre  of  fresh  roots  are  given.     Reports 
of  yields  show  wide  variation. 

In  the  preparation  for  market,  the  root  is  cleaned,  boiled,  and  sun- 
dried.  After  these  treatments  the  outer  skin  can  be  removed  by 
rotating  in  a  barrel  by  power.  Until  recently  this  last  operation  was 
carried  out  by  rubbing  with  the  feet. 

The  roots  are  externally  greenish  yellow  and  internally  of  a  deep 
yellow  to  orange  color.  They  vary  in  shape  according  to  tbeir  source. 
Good  commercial  grades  are  hard,  possessing  a  dull  resinous  fracture. 

Turmeric  root  contains  a  yellow  dye  known  as  curcumin  and  in 
addition  cellulose,  gum,  starch,  mineral  matter,  a  volatile  oil,  and  a 
brown  coloring  matter.  Pure  curcumin,  the  coloring  matter,  forms 
yellow  crystals  readily  soluble  in  alcohol  and  ether,  and  slightly 
soluble  in  water.  In  alkalis  it  dissolves  with  a  reddish  brown  shade. 
With  boric  acid  it  gives  a  characteristic  color  reaction  due,  according 
to  Schlumberger,  to  the  formation  of  resocyanin. 

Ground  turmeric  has  a  bright  yellow  color,  a  bitter  taste,  and  a 
characteristic  odor. 

Uses, — Turmeric  is  used  as  a  coloring  matter  and  a  condiment 
It  finds  application  as  a  yellow  dye  in  coloring  medical  preparations, 
oils,  and  waxes.  As  a  condiment  it  is  used  in  the  preparation  of 
curry  powders.  Probably  the  bulk  of  the  American  imports  is 
utilized  in  the  manufacture  of  '^prepared  mustard. '^  In  chemistry 
it  is  used  as  an  indicator,  serving  as  a  valuable  qualitative  test  for 
boric  acid. 

It  was  formerly  used  as  a  yellow  dye  and  still  finds  some  application 
in  India  for  dyeing  cotton  and  silk.  As  the  shades  are  of  extremely 
poor  fastness,  it  has  been  displaced  by  the  faster  coal-tar  dyes  and 
IS  to-day  of  no  importance  in  the  textile  industry. 

Imports, — The  United  States  imports  come  chiefly  from  India  and 
China.  The  prewar  yearly  values  of  imports  from  1908  to  1914  are 
fairly  constant,  averaging  $33,105  per  year.  The  increase  in  import 
values  of  1916  and  1917  is  in  part  explained  by  the  war  increase 
in  price. 

1  They  are  not  produced  in  the  United  States. 
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Prices. — ^Aleppo  turmeric  sold  for  5|-6  cents  per  pound  in  1912, 
gradually  decreasing  to  4J-4i  cents  per  pound  in  1914.  From  this 
minimum  figure  it  increased,  reaching  its  maximum  in  1918  of  13-1 3  J 
cents  per  pound.     In  1919,  October,  it  sold  for  9-11  cents  per  pound. 

Madras  turmeric  sold  in  1912-13  for  5f-6J  cents  per  pound, 
receding  to  the  minimum  price  4-4 J  cents  in  October,  1914.  From 
this  figure  it  increased  irregularly  to  the  maximum  of  16^-17  cents 
in  April,  1919,  receding  to  lOJ-11  cents  in  January,  1920. 

Pabna  turmeric  sola  for  5J-5|  cents  per  pound  in  1912-13.  In 
October,  1914,  it  sold  for  4  cents,  graaually  increasing  to  11-11 J 
cents  in  April,  1920. 

China  turmeric  sold  for  3^i  cents  per  pound  in  1912-13,  receding 
in  1915  to  its  minimum  selling  price  of  3-3  i  cents.     From  this  point, 
it  increased  with  irregularities  to  the  maximum  10^-11  cents  in  1919. 
In  January,  1920,  it  was  quoted  at  7|-8  cents  per  pound. 

Tariff  history. — Turmeric  is  specifically  shown  on  the  free  list  as 
far  back  as  1894. 

Tu rmeric — Imports  Jor  consumption — Revemtt . 


Fiscal  year. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free... 
....do. 

do. 

....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


Quantity. 


Pounds. 


1  089,962 


Value. 


131, 
31, 

28, 

41, 
32, 
33, 
22, 
10, 
180, 
112, 

46, 


531 
336 
077 
609 
342 
735 
978 
145 
948 
372 
602 
205 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


10.0669 


Actual  and 

computed 

ad  valorem 

rate. 


1  Quantity  not  previously  shown. 

Turmeric,  Aleppy — Prices  per  pound,  wholesale,  New  York. 
(From  Oil,  Paint,  and  Drug  Reporter.] 

1917        1918 


January 
April . . . 
July.... 
October. 


1912 

1913 

1914 

1915 

1916 

CenU. 
5i>6 
5-6 
5-6 
5j-6 

Cents. 

M-6 

51-6 

4-4 

Cents. 
4i~4i 
4i-4i 
4i-4* 

4-4 

CenU. 

4i-4J 
4i-4* 

Cents. 
4^4i 

Cents.  \  Cents. 
(1)     |lO|-llf 

9i-10     lOf-llf 
10  -lOJ        (1) 
10  -lOJ  13  -13i 


1920 


Cents. 
9-  9i 
11  -12 


10-1 
Vfj— 


SI 


t  Nominal. 


Turmeric,  Madras — Prices  per  poundf  wholesale.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January 
April . . . 
July.... 
October 


1912 


1913 


Cents. 

6-6i 
^-6i 
4-H 


1914 


Cents. 

4i-4l 
4  -4} 


1915 


Cents. 
4  -4| 
4  -4i 


1916 


Cents. 
4F4f 


8i-9 


1917 


Cents. 
8}- 9 

8-9 
8i-9 


1918 


Cents. 
Si  -91 

8*  -8; 

i2"-ia 
101-ia 


1919 


Cents. 
12J-13 
16i-17 
11  -13 
lli-12 


1920 


Cents. 

lOHl 
11  -12 
9J-10 
9-  9J 


J 
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October, 


Turmeric,  Pubna — Prices  per  pound,  wJiolesale,  New  York, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


1912 


Cents. 


1913 


Cents. 


-5{ 
51-5} 


1914 


Cents. 


1915 


Cents. 

A 

4 

5-5^ 

5-5i 


1916 


1917 


Cents.     Cents. 

5-5J  ,      (i) 


1918 


CerUs. 
8A-9 
8i-9 

10^11 

(0 


1919 


Cents. 
9i-10 

11  -lU 
11  -Hi 
11  -Hi 


1920 


Cents. 
11  -llj 
11  -11^ 
lOJ-lli 


>  Nominal. 

Tvrmeric,  China — Prices  per  pound,  wholesale.  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January, 
April... 
July.... 
October. 


1912 


Cents. 

3 
3i 


1913    '    1914 


Cents.  .  Cents. 


1915 


34  ' 

3^ 

3i 
3i 


Cents. 


3i-4f  ;  3  -3i 

3Hi  I  3  -3i 

3i-4|  I  3|-3| 

3.V  3|-3| 


1916 


8i-8} 


1917 


Cents.     Cents. 


3fi-^i 


-9 
8|-9 
8-8i 


1918 


Cents. 
7i-  8 
7i-  8 

lOHOi 
8|-  9 


1919 


Cents. 

9-  9i 

lOHl 
10  -lOJ 

9-10 


1920 


Cents. 
7i-8 

7}-8 


Turmeric — Rates  of  duty. 


Act  of— 

Par. 

Tarifl  classification  or  description. 

Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 

1913 

634 
098 
686 
658 

Turmeric 

Free. 

1909 

do  

Do. 

1897 

do 

Do. 

1891 

do 

Do. 

■ 

o 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  tne  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  m  one 

Eamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  unaer  a  preceding  para^aph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  where  the  paragraph  appears 
in  mmierical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussea  under  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  mdus- 
trial  relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis 
cussion.  Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment.  .  . 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 

Erovided  for  and,  ii  discussed  under  a  different  paragraph,  the  num- 
er  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  mcluded  in  each  pamphlet. 

Thus,  by  use  of  this  "Introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  Grinnell  Jones,  C.  R.  DeLong.  Sidney  D.  Kirkpatrick, 
and  A.  R.  Willis,  of  the  chemical  division  oi  the  Commission's  staff, 
and  of  others. 
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FORMALDEHYDE. 


[Par.  32,  act  of  1918, 1  cent  per  pound.    See  par.  2.] 


FUSEL  OIL  OR  AMYUC  ALCOHOL. 

[Par.  33,  act  of  1913,  i  cent  per  pound.] 


Surmruxry  tahU. 


Fiscal  year. 


1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Domestic 
produc- 
tion.! 


POUTMfo.S 


361,900 
367,500 
510,300 
1,007,300 
1,094,800 
830,000 
480,389 


Imports 

for  con- 

smnption. 


Pounds. 

4,970,538 

5,176,344 

5,468,554 

5,116,660 

5,679,750 

3,298,228 

2,162,617 

1,612,297 

1,608,528 

1,464,500 


Value 
(imports 
for  con- 
sumption), 


$599,909 
839,460 
1,464,031 
1,183,872 
888,844 
699,512 
695, 196 
629,099 
546, 589 
386,416 


Amount 
of  duty. 


$12,426 

12,940 

13,671 

12,791 

14, 199 

8,245 

5,406 

4,031 

4,016 

3,881 


Value  per 
pound. 


$0,121 
.162 
.268 
.231 
.156 
.212 
.321 
.390 
.340 
.264 


Equiva- 
lent ad 
valorem 
rate. 


Percent. 

2.07 

1.54 

.93 

1.08 

1.60 

1.18 

.78 

.64 

.73 

1.04 


I  Production  is  for  calendar  years  except  for  1918  and  1919,  which  are  fiscal  years,  taken  from  annual 
reports  of  Commissioner  of  Internal  Revenue. 
*  Gedlons  converted  on  basis  of  7  pounds  per  gallon. 

General  Information. 

Para^aph  33,  "Fusel  oil,  or  amylic  alcohol,  \  cent  per  pound.'' 

Description. — Fusel  oil  is  known  under  the  following  names: 
Fermentation  amyl  alcohol,  potato  oil,  grain  oil,  marc  brandy  oil, 
fuselol  (German),  and  huile  d!e  pomme  de  terre  (French). 

Commercial  fusel  oil  consists  of  two  isomeric  forms  of  amyl  alcohol. 
The  one  is  optically  inactive  while  the  other  form  rotates  the  plane  of 
polarized  light  to  the  left.  The  latter  form  is  usually  present  in  fusel 
oil  in  sufficient  quantities  to  render  it  laevorotatory  when  tested 
with  the  polariscope.  Fusel  oil  contains  varying  amoimts  of  other 
homologous  alcohols,  traces  of  acids,  and  considerable  water.  The 
value  01  fusel  oil  depends  chiefly  on  its  content  of  amyl  alcohol.  The 
composition  of  fusel  oil  depends  on  the  materials  fermented,  the 
natiu'e  and  length  of  the  fermentation,  and  the  method  of  distillation. 

There  are  two  grades  of  fusel  oil  which  are  of  commercial  impor- 
tance, a  crude  grade  and  a  refined  or  rectified  grade.  The  crude 
product  is  a  light  amber  to  straw-yellow  colored  liquid,  usually  clear, 
and  having  a  persistent  disa^eeable  odor.  This  crude  grade  is 
refined  by  distillation  in  an  ordmary  copper  still.  The  refined  grade 
is  colorless,  or  nearly  so,  and  practically  free  from  water. 

Uses. — ^The  chief  use  of  fusel  oil  is  in  the  manufactiu'e  of  amyl 
acetate,  which  is  largely  used  as  a  solvent  in  the  nitrocellulose  industry. 

9 


10  TABIFF  INFORMATION   SURVEYS. 

(See  Survey  on  ''Ethers  and  esters.")  One  of  the  largest  firms  of 
amyl  acetate  manufacturers  estunates  that  of  the  crude  fusel  oil 
imported  not  over  15  per  cent  is  rectified,  the  balance  (85  per  cent) 
being  converted  into  amyl  acetate.^  Other  important  uses  of  fusel 
oU  are  as  a  solvent  for  resins  in  spirit  varnishes,  pyroxylin  lacquers, 
and  as  a  cellulose  nitrate  solvent  in  conjunction  with  camphor. 
Fusel  oil  is  used  in  minor  quantities  in  the  extraction  of  alkaloids- 
and  in  the  preparation  of  fruit  ethers. 

Domestic  production. — ^The  -amratd  report  of  the  Commissioner  ot 
Internal  Revenue  for  the  year  ending  June  30,  1918,  shows  that 
1 19,590  gallons  (about  i  ^bunds  to  the  gallon)  of  fusel  oil  was  removed 
from  distilleries.  Louisiana  and  Maryland  produced  two-thirds  of 
the  total.  This  is  the  only  available  figure  on  the  domestic  production 
of  fusel  oil. 

Fusel  oil  is  obtained  as  a  by-product  of  fermentation  processes. 
The  chief  sources  are  the  production  of  distilled  liquors  (whisky, 
brandy,  and  rum)  and  of  alcohol  or  cologne  spiril's.  Apart  from 
the  desirability  of  removing  the  excess  of  fusel  oil  from  spirits  in- 
tended as  beverages,  the  oil  is  removed  for  the  salable  value  which 
it  possesses.  It  is  obtaihed,  chiefly,  in  the  alcoholic  distillate  coming 
over  between  105°  and  137°  C.      "^ 

The  production  of  fusel  oil  in  this  country  supplies  only  a  small 
portion  of  the  domestic  consumption.  The  production  in  1918  of 
about  830,000  pounds  was  about  one-half  of  the  quantity  imported 
in  that  year,  which  was  only  about  one^third  of  the  normal  prewar 
imports.  The  industries  using  fusel  oil  must  relv  to  a  large  extent 
on  foreign  countries. 

Imports, — ^The  imports  of  fusel  oil  from  1910  to  1914,  inclusive, 
averaged  about  5,300,000  pounds  per  year.  During  these  years 
75  per  cent  of  the  total  ori^ated  in  Russia,  United  Kingdom,  and 
Germany,  with  the  quantity  nearly  equal  from  each  countnr.  Since 
1914  the  import  has  declined  to  a  minimum  in  1917  ana  1918  of 
about  1,600,000  pounds.  The  decline  is  accounted  for  by  the  cessa- 
tion of  imports'  n-oiri  Russia  and  Germany.  In  1919  Canada,  which 
had  supplied  only  a  sriiall  quaintity  in  the  past,  furnished  over  50  per 
o^nt  of  the  total.  ' 

Tariff  history: — Fusel  oil  was  dutiable  at  10  per  cent  ad  valorem 
during  the  period  covered  by  th6  acts  of  1883,  1890,  and  1894.  The 
act  of  1897  levied  a  duty  of  one-fourth  cent  per  pound  on  fusel  oil." 
Thi^  duty  has  been  specified  in  the  succeeding  acts.  The  change  in 
duty  frOm  10  per  ceAt  ad  valorem  to  a  specific  duty  of  one-fourth 
fctot  per  poUnd  aniotinted  to  a  reduction  of  8  per  cent  acj  valorem, 
fes  tlie  equivalent  ad  valorem  since  1910  has  been  eiqual  to  less  than 
2  per  ctot:  The  revenue  derived  from  the  duty  on  fusiel  oil  has  varied 
ft-om  about  $4,00()  to  $14,000  per  annum  since  J910.  " 

'  There  are  no  ispecial  tariff  problems  connected  with  fusel  oil. 
<'••■'    -^     •      -  '      'i  ••     ■   . 

1  Wordeni  B^  0.:    The  NitrooeUulose  Indastry,  1911. 
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Fiisel  oil — Prices  per  gallon^  wholesale,  New  Yorh,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 
CRUDE. 


Jan.  1,1912 

Apr.  1, 1912 12. 

July  1,1912 2. 

Sept.  30, 1912 2. 

Dec.  30, 1912 2. 

Mar.  31, 1913 2. 

June  30, 1913 1. 

Sept.  29, 1913 1. 

Dec.  29, 1913 1. 

Mar.  30,1914 1. 

June  29. 1914 1. 

Sept.  28, 1914..: 1. 

Dec.  28, 1914 2. 

Mar.  29,1915 2. 

June  28, 1915 2. 

Sept.  27, 1915 2. 

Jan.  3, 1916 3. 


S2.50 
40-  2.60 
40-  2.50 
40-  2.50 
30-2.40 
05-  2.10 
50-  2.00 
3^  1.60 
2!h-  1.50 
15-  1.20 
1.15 
1.80 
2.30 
2.30 
25-  2. 30 
75-  3.00 
45-  3. 70 


05- 
75- 
20- 
26- 


Apr.  3,1916 3.75-  4.00 

July  3, 1916 4.50-  6  00 

Oct.  2, 1916 4.10-  4.26 

Jan.  1,1917 3.60-  3.76 

Oct.  1,1917 4.50 

Dec.  31, 1917 4.50 

January,  1918 4,50 

Aprll,1918 4.0O-  4.15 

July.1918 3.30-  3.60 

October,  1918 3.30-3.50 

January ,"1919 2.50-  2.60 

April,  1919 2.00-  2.50 

July,  1919 2.25-  2.50 

October,  1919 2.25-  2.50 

January,  1920 2.25-  2.50 

April,  1920 Nominal. 

July,  1920 Nominal. 


REFINED. 


Jan.  1,1912 13.00-13.25 

Apr.  1,1912 2.90-3.00 

July  1,1912 2.90-  3.10 

S6pt.30,1912 2.75-  3.00 

Dec.  30, 1912 2.65-  3.00 

Mar.  31,1913 2.40-  2.50 

June30,1913 2.25-  2.30 

Sept.  29,  1913 2.25-  2.30 

Dec.29,1913 1.80-  1.90 

Mar.  30,1914 1.65-  1.70 

Jime29,1914 1.60-  1.65 

Sept.  28, 1914 

Dec.  28,  1914 2.75 

Mar.  31,1915 2.85-  3.00 

June 28, 1915 3.25-  3.35 

Sept.  27, 1915 3.75-  4.00 

Jan.  3, 1916 5.25-  5.75 


Apr.  3, 1916 I4.7o-$6.00 

July  3, 1916 6.25 

Oct.2, 1916 6.25-  5.60 

Jan.  1,1917 3.86-  4.00 

Oct.1,1917 6.25-  6.36 

Dec.31, 1917 6.25-  6.35 

January,  1918 5.25-  5.36 

April,1918 6.76-6.00 

July,1918 6.75-  6.00 

October,  1918 5.75-  6.00 

January,1919 4.25-  4.60 

April,  1919 3.76-  3.80 

Julv,1919 3.85-  4.00 

October,1919 3.85-  4.00 

January,1920 3.85-  4.00 

April,  1920 6.00-  6.00 

July,1920 6.00-  6.00 


Fusel  oil  or  amy  lie  alcohol — Rates  of  duty. 


Act  of— 

Par. 

1883 

112 

1890 

42 

1894 

30 

1897 

38 

1909 

36 

1913 

33 

Tariff  classification  or  description. 


Amylic  alcohol,  or  fusel  oil. 
Fusel  oil,  01  amylic  alcohol. 
do 


.da. 
.do. 
.do. 


Rates  of  duty,  spe- 
cific and  ad  va- 
loiem. 


10  per  cent  ad  va- 
lorem. 
Do. 

Do. 

i-cent  per  pound. 
Do. 
Do. 


Court  and  Treasury  Decisions. 


A  mixture  of  alcohols  other  titan  ethyl,  in  which  the  boiling  point  of 
the  several  components  varied  from  85®  to  100°  C,  and  differing 
from  the  fusel  oil  of  commerce  in  color  and  odor,  was  held  not  to  be 
dutiable  as  fusel  oil  or  amylic  alcohol  under  the  act  of  1890  (G.  A. 
2065;  T.  D.  13960).  This  decision  was  followed  under  the  act  of 
1897,  the  term  ^' fusel  oil"  being  restricted  to  such  as  was  known  to 
commerce  at  the  time  of  the  passage  of  that  act.  (Dept.  Order,  T. 
D.  20357.) 


BUTYL  ALCOHOL. 


General  Information. 

Butyl  alcohol  is  not  mentioned  specifically  in  the  tariff  act  of  1913, 
but  has  been  declared  dutiable  as  fusel  oil  or  amylic  alcohol  by  simili- 
tude under  paragraph  33  at  one-fourth  cent  per  pound.  (T.  D. 
37577.) 

Description  and  uses. — Butyl  alcohol  (C4H10O)  occurs  in  four  iso- 
meric forms.  Of  these  four  forms,  normal  butyl  alcohol  is  the  only 
one  of  anjr  commercial  importance.    ChemicfJly  it  is  also  known  as 

i)ropylcarbinol  (C2H5CH2 — CHjOH).  The  normal  butyl  alcohol  is  a 
impid,  colorless,  and  nighly  refractive  liquid  which  possesses  an 
agreeable  vinous  odor.  TTie  commercial  product,  accorcung  to  speci- 
fications of  the  Commercial  Solvents  Corporation,  the  only  domestic 
manufacturers,  has  a  specific  gravity  01  0.810  to  0.814  al  15°  C, 
and  80  to  100  per  cent  boils  between  115°  and  117°  C. 

The  principal  use  of  butyl  alcohol  is  as  a  solvent  in  the  manufacture 
of  pyroxylin  plastics.  It  is  also  used  as  a  preventative  of  '*  blushing," 
and  precipitation  of  pyroxylin  in  photographic  films,  lacquers,  and 
other  pyroxylin  varnishes.  It  may  also  be  used  for  other  solvent 
purposes,  such  as  the  manufacture  of  paint  and  varnish  removers, 
mutation  leather,  and  as  a  solvent  for  gum  resins,  fats,  oils,  and  waxes. 

In  the  manufacture  of  pyroxylin  plastics  butyl  alcohol  is  com- 
petitive with  fusel  oil  or  amylic  alcohol,  which  has  been  largely 
unported,  chiefly  from  Russia.  (See  survey  on  fusel  oil  or  amylic 
alcohol.) 

Domestic  production. — ^Prior  to  the  war  butyl  alcohol  was  only  of 
scientific  interest  and  was  not  used  for  commercial  purposes.  A 
large  war  demand  for  acetone  led  to  the  development  of  a  fermenta- 
tion process  which  produced  both  acetone  and  butyl  alcohol  from 
shelled  corn.  In  order  to  supply  the  large  and  profitable  demand  for 
acetone,  great  quantities  of  butyl  alcohol  were  produced  during  the 
war  without  a  market  for  it.  These  products  are  obtained  in  the 
ratio  of  about  2  parts  butyl  alcohol  to  1  part  acetone.  Dming  the 
war  a  plant  was  established  at  Terre  Haute,  Ind.,  which  was  owned 
and  operated  during  the  war  by  the  United  States  and  British  Govern- 
ments under  the  name  of  the  Commercial  Solvents  Co.  Following 
the  signing  of  the  armistice  this .  plant  was  closed  down,  as  at  that 
time  there  was  no  market  for  butyl  alcohol  and  the  demand  for 
acetone  had  ceased. 

In  December,  1919,  the  Commercial  SolvOTits  Corporation  was 
organized  and  this  company  purchased  the  plant  at  Terre  Haute 
and  reopened  it  in  March,  1920.  The  ability  of  the  plant  to  operate 
at  the  present  time  is  due  to  recent  developments  for  the  use  of  butyl 
acetate  made  from  butyl  alcohol  or  the  butyl  alcohol  itself  in  the 
manufacture  of  pyroxylin  plastics. 
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The  output  of  the  combined  solvents  (acetone,  butyl  alcohol,  and 
ethyl  alcohol)  during  the  latter  part  of  1920  amounted  to  about 
1,000,000  poimds  per  month.  The  raw  material,  shelled  com,  is  firet 
thoroughly  sterlized  and  then  fermented  by  means  of  bacteria  (JBociZ- 
Ivs  butylicua).  The  products  obtained,  iijom  this  fermentation  are 
about  10  parts  of  ethyl  alcohol,  oO  of  butyl  alcohol,  and  30  parts  of 
acetone.  These  products  are  separated  by  fractional  distillation 
before  being  put  on  the  market.  This  process  of  producing  butyl 
alcohol  is  known  as  the  Weizmaon  proce^  and  is  covered  by  United 
States  patents,  which  are  owned  by  the  Commercial  Solvents  Corpora- 
tion. ;  f  ..:»',:,.         .tj'.    t 

Foreign  productwn. — Acetone  and  butjl  alqohol  were  produced,  jyy 
this  process  during  the.  war.  by  the.  British  Ac0tone,Cp„  at  Toronto, 
Canada.  The  production  of  acetone  by  this  process  in  Canada  h^d 
reached  200  tons  per  month  at  the  close  of  tixe.war.  On  the  basis 
that  two  parts  of  butyl  alcohol  are  produced  for  one  part  of  ^cetojpie^ 
this  would  reprissent  a  production  of  400  tons  of  butyl  ^Iqohpl  per 
month.  A  plant  to  convert  butyl  alcohol  iqtto  ethyl  me^ijiyl  ketone^ 
which  was  a  satisfactory  solvent  for  the  British  expjpsive  coitjit^, 
had  just  commenced  operation  at  the  signjlig  of  the  ar^iistipe. .  Th^s 
plant  for  production  of  acetone  has  been  closed  since  the  signing  oi 
the  armistice.  ft......  i 

Imports  into  tJie  United  States. — Imports  of  b^tyLalcohol  are  not 
shown  separately .  in  Commerce  and^jNTavigation.  .In  repent  years 
(1919)  imports  have.been.  combined  with  fu8^1o^l,.o^,amyllc  dicohol. 
During  1914,  Pickrell  shows  that  only  482  pounds  of  butyl  alcohol, 
with  a  value  of  S287,  were  imported  from  Go^many.  4 

Prices, — ^Butyl  alcohol  has  not  been  q^upted  in  the  technical  journals 
prior  to  August,  1920.  Prices,  since  then,  dvriiig  I92i0,  have  bbeiji 
practically  constant  at  33  to  40  cents  per  pouna  (about  $2.20  per 
gallon).         ....         .  i       ,      ^     i  .        .        i  ^, 

Taniff  history  and. consideration. — Butyl  £^lcobo|  has, not  beep  men; 
tioned  by  name  in  the  tariff  acts.  A  recent  ruling  of  the  'tret^^iiry 
Department  (see  T.  D,  37577,  infra)  j.  classifies/outyl  alcoHbl  as 
fusel  oil  or  amylic  alcohol  by  similiti^de  at  piie-foijrth  cent  per  pQUJa4 
under  paragraph  33,  act  of  1913.  Butyl  al9ohQl  la  cpiApetitivje  witlji 
fusel  oil  ajs  a  solv^ent  in.  the.man^fac^ire  of  pyrQxylin  and  is  used  for 
many  of  the. .purposes  for  whiph  fusel  oil. has  been  employed  in  tlie 
past. .  In. view  of  the  present  praxjtipeiiu.classiJficatiQn.  of  butyl. ^alcphol 
and  thefact.that  it  is  assuming  importance  in  coniin^rce  an4  iiiduatry, 
it  WQuld  he  well  to  proyide  Jor  it. by.  name  in  paraffj-aph  ^3  ^lopg  with 
fusel  oil  or,  amylic  alcphol.   The  par^aph  ^night  then  read  a^  follows : 

''33.  Butyl  alcohol  (rate);  fusel  oil  or  amylic  alcoHol  (rate).'' 


<  •  >      < .      .  I  <  .  f,  f> 


Butyl  alcohol — Prices  (wholesale),  spot.  New  York,  market. 


[From  Oil,  Paint,  and  Drug  Reporter.]  >     r    '  * 

1920.1  Cents  per  lb* 

August 33^ 

B^j^mber ; l 83-40 

October 83-40 

November 33-40 

f ^Hi><>ted'piiGftto,A<i0i8t«490Oi..  ..,        ...     i..    .     ,  ..V    .  ,\ 

<'Unit  not  given  in  connection  with  quotations,  (See  letter  of  Nov.  22,  1920,  from  Oil,  Paint  and  Drug 
Reporter.) 
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Court  and  Treasury  Decisions. 

A  mixture^consisting  mainly  of  butvl  alcohol^  with  a  considerable 
quantity  of  propyl  alcoHoI'  and  a  little  axairt  alcoHoll  tHe  residual 
product  from  fusel  oil  ''after  amyl  alcohol  has  been  removed  or 
*  *  *  a  product  obtained  like  fiisel  oil  by  the  control  of  the 
fermentation  process  and  tha  character  of  the  ferment  used,"  and 
used  principally  as  a  solvent  for  nitrocellulose  in  the  making  of 
cheap  lacquers,  was  held  by  the  Treasury  Department  dutiable  by 
simiutude  in  use  as  fusel  oil  or  amylic  alcohol  under  paragraph  33 
by  Tirtu*  of  paragraph  3«6  of  the  act  of  1913:  .  (T.  D.  37577^f  1918.) 

The  Board  of  General  .Appraisers  subsequently  held  such  mert 
chahdise,iwhich  the  collector  nad  classified,  as  a  chemical  compound 
under  paragraph  5  of  that. act,  or  as  enumerated  unmanufactured 
article  under  paragraph  385^  to  be  dutiable  under  paragraph  33  a^ 
fusel  oil  upon  .proof  that  fusel  oil  is  a.  varying  mixtiire  containing 
both  ainyl  and  butyl  alcohols  aa  its  principal  ingredients.'  (6.  A. 
8288,  T.  D.  38144,  of  1919;   Abstract  43906,  of  1920.) 


GLUE,  GELATIN,  ISINGLASS,  AND  AGAR-AGAR. 

[Par.  34,  act  of  1913.] 


Summary. 


Paragraph  34:  ''Gelatin,  glue,  and  ^lue  size,  valued  not  above  10 
cents  per  pound,  1  cent  per  pound;  valued  above  10  cents  per  pound 
and  not  aoove  25  cents  per  pound,  15  per  cent  ad  valorem;  valued 
above  26  cents  per  pouna,  25  per  cent  ad  valorem;  manufactures  of 
gelatin  or  manmactures  of  which  gelatin  is  the  component  material 
of  chief  value,  25  per  cent  ad  valorem;  isinglass  and  prepared  fish 
sounds,  25  per  cent  ad  valorem;  agar-agar,  20  per  cent  ad  valorem." 

Glue  is  an  organic  substance  of  varying  chemical  composition 
obtained  from  animal  matter  by  extraction  with  water.  Gelatin  is 
made  from  some  of  the  same  materials  as  glue,  but  special  care  is 
used  in  selecting,  washing,  and  treating  these  materials,  so  that  the 
final  product  is  much  purer  and  cleaner  than  glue.  Broadly  speak- 
ing, glue  is  impure  gelatin  or  gelatin  may  be  considered  as  pure  glue. 
Other  preparations  which  possess  adhesive  properties  similar  to  glue 
are  loosely  called  glues.  Kecent  customs  decisions  have  held  that 
an  article  to  be  classed  as  glue  must  come  within  what  is  commonly 
known  in  commerce  as  glue,  a  preparation  consisting  chiefly  of  gelatin. 

Isinglass  is  prepared  from  the  sound  or  swimming  bladder  of  the 
sturgeon  or  otner  fish.  The  principal  ingredient  of  isinglass — colla- 
gen— is  converted  into  gelatin  on  boiling  with  hot  water.  Russian 
isinglass  is  the  most  valued  grade. 

ii^ar-agar  (commonly  cafled  Bengal  or  Japanese  isinglass)  is  a 
dried  sea  weed  obtained  largely  from  Singapore.  It  is  the  only 
vegetable  product  included  in  paragraph  34.  It  is  used  chiefly  in  the 
preparation  of  culture  media  for  bacteria. 

The  manufacture  of  glue  consists  in  cleaning  the  stock,  boiling  the 
stock  with  water,  clarification  of  the  glue  solution,  evaporation, 
allowing  the  solution  to  cool  and  ^* jelly,-'  cutting  into  strips,  and 
drying.  The  manufacture,  although  requiring  considerable  care  in 
certain  stages^  is  nevertheless  simple  compared  with  the  production 
of  other  chemical  products. 

The  total  production  of  glue  and  gelatin  for  1914  was  valued  at 
$19,725,703,  70  per  cent  was  produced  by  primarily  glue  manufac- 
turers and  16  per  cent  by  slaughtering  and  meat-pacEing  concerns. 
The  total  capitalization  of  57  establishments  engaged  primarily  in 
the  manufacture  of  glue  and  gelatin  in  1914  was  $17,162,000,  with  a 
production  valued  at  $13,733,000.  The  domestic  production  sup- 
plies over  85  per  cent  of  the  consumption.  In  1914  when  the  imports 
of  glue  and  gelatin  were  three  times  the  normal  import,  they  amounted 
to  13  per  cent  of  the  value  of  the  domestic  production.  The  exports 
of  glue  were  fairly  constant  from  1910  to  1915,  inclusive,  and  aver- 
aged about  2,600,000  pounds  annually.    The  value  of  the  exports  of 

16 
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glue  in  1914  was  1.3  per  cent  of  the  domestic  production  of  glue  and 
gelatin.  The  exports  during  the  war  increased  to  about  5,000,000 
pounds. 

The  duty  on  glue  and  gelatin  since  the  passage  of  the  act  of  1897 
has  been  made  dependent  on  the  value  of  the  product  imported. 
Tliis  division  by  vfi5ue  during  the  prewar  period  separated  glue  and 
gelatin  into  distinct  classes,  but  during  the  war  with  the  increase  in 

f  rices  the  separation  of  the  various  grades  was  considerably  changed, 
t  is  a  question  whether  this  classification  serves  any  useful  purpose 
either  to  the  Government  or  to  the  domestic  producer.  It  seems  that 
it  would  be  more  logical  to  levy  an  ad  valorem  duty  on  aU  glue  and 
gelatin  in  view  of  the  numerous  grades  and  make  no  distinction  as  to 
valuation,  and  as  there  are  no  reliable  methods  of  chemical  analysis 
on  which  to  base  a  separation  of  glue  and  gelatin  into  various  com- 
mercial grades.  The  manufacturers  argue  that  an  ad  valorem  duty 
would  not  protect  the  lower  grades  of  glue  which  are  the  bulk  of 
imports.     This  contention  could  be  met  by  a  compound  duty. 

OlTie  and  gelatin — Summary  table  (fiscal  years). 


Year. 


1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915. . 
1916.. 
1917.. 
1918.. 
1919.. 
1920.. 

1918  4. 

1919  4. 
1920S. 


Imports 
for  con- 
sumption. 


Pounds. 

7,654,658 

9,417,716 

8,068,149 

7,185,601 

24,940,908 

10,794,645 

4,687,638 

7,260,231 

2,382,427 

« 487,617 


Domestic 
exports.^ 


821,853 
1,347,612 
1,641,670 


Pounds. 

2,488,205 

2,307,966 

3,059,952 

2,544,942 

2,351,773 

2,874,225 

4,946,228 

4,064,231 

4,901,764 

7,283,733 

13,141,294 
5,809,605 
8,486,167 

12,449,799 


Ratio  to  production. 


Imports. 


Per  cent. 


»13 


Exports. 


Per  cent. 


1.31 


1  Exports  are  of  glue  only,  gelatin  not  shown  in  Commerce  and  Navigation. 
<  Glue  and  glue  size. 

*  Percentages  calculated  on  valuation. 

*  Calendar  year. 

»  6  months  ending  June  30, 1920. 

Glue — Summary  table  {fiscal  years). 


Year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 


Imports 
for  con- 
sumption. 

Domestic 
exports. 

PouTids. 
6,415,265 
8,089,746 
7,366,641 
6,099,661 
22,501,468 
8,088,283 
3,030,573 

Pounds, 

2,4SS,205 

2,307,966 

3,059,952 

2,544,942 

2,351,773 

2,874,225 

4,946,228 

Year. 


1917.. 
1918.. 
1919.. 
1920.. 
19181. 
19191. 
1920S. 


Imports 
for  con- 
sumption. 


Pounds. 
6,292,311 
2,013,312 
487,617 


741,778 
900,047 
801,783 


Domestic 
exports. 


Pounds. 
4,064,231 
4,901,764 
7,283,733 

13,141,294 
5,809,605 
8,486,167 

12,449,779 


1  Calendar  year. 
35284— 21— A-9 2 


*  6  months  ending  June  30, 1920. 
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General  Information, 
description. 

Paragraph  34.  *  ^Gelatin,  glue,  and  glue  size,  valued  not  above  10 
cents  per  pound,  1  cent  per  pound;  valued  above  10  cents  per  pound 
and  not  aoove  25  cents  per  pound,  15  per  cent  ad  valorem;  valued 
above  25  cents  per  pound,  25  per  cent  ad  valorem;  manufactures  of 
gelatin  or  manufactures  of  which  gelatin  is  the  component  material 
of  chief  value,  25  per  cent  ad  valorem    *    *    *.■' 

Glue  is  an  organic  substance  of  varying  chemical  composition 
which  is  obtained  by  extraction  with  water  from  properly  prepared 
animal  matter,  such  as  skins  and  bones.  In  commerce  glue  appears 
in  various  forms,  in  rectangular  sheets  or  cakes  (sheet  or  cake  glue), 
in  wide  or  narrow  strips  (ribbon  or  noodle  glue),  in  broken  flakes 
(flake  or,  in  England,  chip  glue),  and  groimd  or  granulated  in  all 
degrees  of  fineness  (ground  or  powdered  glues).  It  is  sometimes 
nearly  colorless  and  transparent,  sometimes  opaque,  and  it  occurs  in 
all  shades  of  white,  yellow,  and  brown.  Opaque  and  colored  g:lues 
are  made  by  adding  some  pigment  or  whitmg,  and  are  used  chiefly 
in  Europe. 

Gelatm  is  made  from  some  of  the  same  materials  as  glue,  but 
especial  care  is  exercised  in  selecting,  washing,  and  treatmg  these 
materials,  so  that  the  final  product  is  much  cleaner  and  purer  than 
glue.  Broadly  speaking,  glue  is  impure  gelatin  or  gelatm  may  be 
considered  as  pure  glue.  Some  very  light-colored  high-test  glues  so 
closely  resemble  gelatin  that  it  is  difficult  to  differentiate  between 
them. 

Othet*  preparations  which  possess  adhesive  properties  similar  to 
those  of  glue  are  loosely  called  glues.  Examples  oi  these  are  marine 
glue,  a  resinous  preparation,  starch  and  dextrin  glues,  and  caseiiis 
glues  (see  T.  T.  survey  on  dextrin  and  caesin).  Strictly  speaking, 
they  have  no  claim  to  the  name  elue,  as  they  contain  no  gelatin. 
However,  they  are  competitive  with  gelatin  glues,  especially  casein 
glues,  which  were  used  largely  during  the  war  in  the  manufacture  of 
aeroplanes.  It  is  possible  to  make  a  waterproof  glue,  using  casein, 
and  casein  glues  may  offer  considerable  competition  to  gelatm  glues. 
The  classification  of  these  preparations  has  varied,  but  the  recent 
decisions  of  the  courts  have  held  that  an  article  to  be  classified  as 
glue  must  come  within  what  is  commonly  known  in  commerce  as 
glue,  a  preparation  consisting  chiefly  of  gelatin. 

Glue  or  gelatin  is  probably  not  present  as  such  in  the  raw  animal 
material  but  is  rather  a  product  of  the  hydrolysis  (action  of  water) 
of  various  nitrogenous  tissues.  Comparatively  little  is  known 
regarding  the  chemical  composition  of  gelatin  and  still  less  of  the 
composition  of  the  more  impure  product,  glue.  This  fact  makes  it 
difficult  to  divide  glue  into  various  grades  by  chemical  specifications 
and  accounts.for  the  division  accordmg  to  valuation  in  the  tariff  act^ 

The  ordinary  methods  used  in  testing  glues  are  based  largely  on 
then-  physical  properties,  chiefly  viscosity  and  '*  jelly  strength." 
The  experience  of  tne  individual  is  essential  in  this  method.  A  glue 
expert  by  mere  observation  of  the  physical  action  of  glue  under 
certain  conditions  will  reach  more  rehable  conclusions  as  to  the 
quality  of  the  glue  than  by  chemical  analysis.    The  best  and  most 
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reliable  test  for  glue  is  an  actual  test  under  the  conditions  for  which 
it  is  intended  to  be  used. 

Glue  size  may  be  considered  as  a  by-product  of  the  manufacture 
of  glue.  It  usually  consists  of  crude  glue  liquors  which  are  obtained 
by  a  third  or  fourth  extraction  of  tne  raw  materials,  and  which  if 
dried  would  give  a  glue  of  inferior  quality.  As  usually  sold,  it  con- 
tains from  25  to  38  per  cent  of  glue. 

DOMESTIC   PRODUCTION. 

Materials. — The  materials  used  for  the  manufacture  of  glue,  known 
commercially  as  glue  stock,  may  be  divided  into  four  general  classes 
as  follows: 

1.  Hide  or  skin. 

2.  Bone. 

3.  Sinew. 

4.  Fish  stock. 

Most  of  the  hide  stock  is  produced  by  tanners  as  a  waste  product. 
*'  Pieces''  or  heavy  trimmings  from  dried,  salted,  or  limed  hides  yield 
18  to  50  per  cent  of  glue;  ''neshings"  or  scrapings  from  the  flesh  side 
of-  hides  yield  3  to  40  per  cent  of  gnxe;  "skivmgs,"  which  are  parings 
from  the  hair  or  grain  side  are  also  used.  A  great  variety  of  skins 
and  hides  are  used  as  glue  stock. 

A  number  of  kinds  of  commercial  glue  stocks  are  produced  from 
bone  tissues.  Green  or  packer  bone  consists  of  fresh  sweet  bone 
containing  the  marrow.  Such  stock  usually  undergoes  preliminary 
steaming  at  point  of  production  to  separate  the  fat,  and  mcidentally 
the  keeping  qualities  of  the  bone  are  so  improved  that  it  will  stand 
transportation  and  storage.  The  hoofs  and  horns  are  removed  as 
they  yield  no  glue  at  all.  Country  bone,  chiefly  butchers'  offal,  and 
"junk  bone,"  consisting  of  old  dry  bone  from  any  source  are  used 
mostly  in  the  production  of  low-grade  glues.  Ossein  stock  or  acidu- 
lated bone  is  the  residue  of  bone  after  the  mineral  matter  has  been 
dissolved  out  by  acid.  It  is  also  made  from  button  makers'  scrap 
bone  and  is  then  known  as  '^dentelles." 

Sinews  come  into  the  glue-stock  market  fresh  or  green  salted  from 
slaughterhouses.     They  are  also  imported  from  South  America. 

The  heads,  bones,  skins  of  fish  and  fish  offal  yield  glue,  which  is 
usually  the  liquid  glues.  They  possess  good  adhesive  properties  but 
are  very  evil  smelling. 

Methods  of  production, — The  operations  in  the  manufacture  of  glue 
may  be  grouped  under  three  heads : 

A.  Preparing  the  stock. 

B.  Boiling  the  stock  or  extracting  the  glue. 

C.  Treating  and  drying  the  glue  solution. 

The  preparatioi^  of  the  stock  is  the  only  class  of  operation  which 
varies  according  to  the  material  used.  The  other  two  operations  are 
substantially  the  same  for  all  stock. 

A.  Preparing  the  stock, — When  bone  containing  fat  is  used,  it  is 
first  treated  to  remove  any  grease.  This  may  be  accomplished  by 
heating  or  steaming,  but  is  sometimes  done  by  extraction  with  a 
volatile  solvent.  Ine  bone  thus  prepared  is  then  crushed  and  is 
ready  for  the  boiling  operation.  Hides,  sinews,  and  ossein  after  a 
preliminary  soaking  or  washing  to  soften  them  and  remove  salt  and 
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foreign  materials  are  placed  in  baths  of  lime  water  (liming  or  plump- 
ing). This  treatment  swells  thestock  and  makes  it  soft  and^'pliunp/' 
so  that  it  dissolves  readily  on  boiling.  The  limed  stock  is  then  washed 
free  from  lime,  a  very  weak  acid  solution  being  used  for  the  last  wash. 

B.  Boiling  the  stock, — ^The  prepared  stock  is  now  subjected  to  the 
action  of  hot  water,  by  which  the  material  is  converted  into  glue  and 
the  resulting  glue  extracted  from  the  stock.  A  short  extraction  and 
at  as  low  a  temperatiu-e  as  possible  produces  the  best  grade  of  glue. 
The  diiferent  types  of  stock  necessitates  the  use  of  various  types  of 
kettles  or  cookers,  which  may  be  grouped  into  ''open  tanks  and 
"pressure  tanks."  The  open  tanks  are  largely  used  for  boiling  hide, 
sinew,  and  ossein  stocks,  while  the  pressure  tanks  are  used  lor  the 
boiline  of  untreated  bone. 

C.  Treatina  arid  dryirvg  the  glue  solution. — ^The  glue  solution,  if  neces- 
sary, is  clarined  by  various  methods.  The  clear  glue  solution  is  then 
evaporated  imder  reduced  pressure  if  it  is  not  afieady  of  the  proper 
concentration.  The  concentrated  glue  solution  then  may  be  bleached 
if  necessary.  The  glue  liquors  are  then  run  into  galvanized  coolers 
where  the  solution  sets  to  a  ''jelly.''  The  blocks  of  glue  jelly  are 
then  removed  from  the  coolers  and  cut  by  a  wire  kmfe,  operated 
either  by  hand  or  mechanically,  into  the  desired  thickness.  These 
sheets  are  spread  on  galvanized  or  linen  nets  and  high  piles  of  the  nets 
(stacks)  are  nm  into  a  dry  room  against  first  a  current  of  cool  air  and 
then  a  current  of  warmer  air.  As  the  drjing  processes  and  the  glue 
"skins  over''  it  is  moved  nearer  theheatmg  coils,  in  front  of  which  it 
receives  a  final  drying.  The  dried  glue  is  then  removed  from  the 
dry  room,  broken  or  ground,  and  packed  for  shipment.  The  drying 
of  the  glue  is  the  most  important  operation  in  the  manufacture  of 
glue,  and  especial  care  must  be  exercised  in  this  operation  to  obtain 
glue  of  the  proper  quality. 

Organization. — ^Ine  total  capitalization  of  the  57  establishments 
engaged  primarily  in  the  manufacture  of  glue  in  1914  was  S17,162,00O. 
The  product  of  these  firms  was  valued  at  $13,753,000.  .  Of  this  value 
80  per  cent  was  produced  in  the  States  of  Illinois,  Massachusetts, 
New  York,  and  Pennsylvania.  These  firms  furnished  employment  to 
an  average  of  3,129  wage  earners.  Glue  to  the  value  of  $5,992,879 
was  produced  by  firms  engaged  primarily  in  other  manufacture, 
making  a  total  production  of  $19,725,703.  The  following  table 
shows  the  distribution  of  the  total  value  by  kind  of  establishments:^ 


Primarily  ?lue  manufacturers . . 
SlauRhtenng  and  meat  packing. 

FertiliKer  manufacturers 

Miscellaneous } 

Total 


$13,733,000 
3,088,764 
1,131,243 
1,772,872 


19,725,879 


Total. 


Per  cent. 
69.6 
15.7 
5.75 
8.95 


100.00 


1  Includes  principally  estahlishmonts  making  sand  and  emery  paper  and  cloth,  tallow,  soap  stock,  food 
preparations,  oleo  oil,  and  fish  oil. 

Domestic  production  and  consumption. — ^The  total  production  of  glue 
and  gelatin  in  1914  was  valued  at  $19,725,703;  the  quantity  is  not 

1  Compiled  from  '<  Abstracts  of  the  Census  of  Manufacturers,  1914,"  Department  of  Commerce. 
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available.  The  domestic  production  supplies  at  least  85  per  cent  of 
our  consumption.  In  1914  with  the  import  of  glue  and  gelatin  about 
three  times  as  great  as  in  former  years,  the  import  was  about  13  per 
cent  of  our  domestic  production.  In  addition  about  1.3  per  cent  of 
the  domestic  production  was  exported.  (Percentages  are  based  on 
values. 

Exports. — The  export  of  glue  from  1910  to  1915,  inclusive,  averaged 
about  2,600,000  pounds  per  year.  The  quantitjr  exported  since  has 
increased  sharply  to  between  four  and  five  million  pounds.  The 
export  in  1914  (based  on  valuation)  was  1.3  per  cent  of  the  domestic 
production  of  glue  and  gelatin.  The  chief  consumers  were  the  United 
Kingdom,  Germany,  and  Canada.  Since  1915  Cuba,  Japan,  and 
China  have  been  taking  large  quantities  of  glue. 

Exports  of  gelatm  are  not  shown  in  Commerce  and  Navigation. 

Imports. — Tlie  imports  of  glue  from  1910  to  1913,  inclusive,  have 
been  between  six  and  eight  million  pounds.  In  1914  the  import 
increased  to  over  22,000,000  pounds.  The  combined  import  of  glue 
and  gelatin  in  1914  was  13  per  cent  of  the  domestic  production  of 

tlue  and  gelatin  (based  on  value).  The  import  of  glue  since  has 
ecreased  until  in  1918  a  little  over  2,000,000  pounds  were  imported. 
Prior  to  1915  Germany  furnished  about  one-third  of  the  imports  of 
glue.  Belgium,  France,  United  Kingdom,  and  Austria-Hungary  sup- 
plied the  larger  part  of  the  remainaer.  Since  1914  there  has  been, 
with  a  few  exceptions,  a  general  decrease  in  imports  from  all  Euro- 

{)ean  countries.     Considerable  quantities  of  glue  have  been  imported 
rom  Chile  since  1915. 

The  imports  of  gelatin  prior  to  1914  averaged  a  little  over  1,000,000 
pounds.  In  1914  and  1915  over  2,000,000  pounds  were  imported. 
The  imports  then  decreased  until  in  1918  they  were  less  than  400^000 
pounds. 

PRICES. 

The  price  of  glue  was  practically  constant  until  in  1917.  The  pre-war 
price  01  *  'common  bone  was  7^  to  9  cents  per  pound  and  of  *  'foot  stock 
white''  was  12  to  14  cents  per  pound.  In  January  prices  increased 
about  50  per  cent  and  by  January,  1918,  the  price  had  increased  to 
about  twice  the  existing  prewar  price.  In  tne  early  part  of  1918 
there  was  a  general  trend  downward  in  the  price  of  the  less  expensive 
glues,  until  m  the  last  half  of  1919  the  prices  were  between  25  and 
50  per  cent  higher  than  the  prewar  price.  In  the  higher  priced 
glues  there  was  practically  no  aecrease  in  the  price  during  1918  and 
1919. 

TARIFF  HISTORY    AND   CONSIDERATIONS. 

The  duty  on  glue  and  gelatin  during  the  act  of  1890  and  since  the 
passage  of  the  act  of  1897  has  been  dependent  on  the  value  of  the 
product  imported.  The  acts  beginning  with  1897  divided  the  com- 
modities into  three  classes  as  follows:  (1)  Glue  and  gelatin  valued 
not  above  10  cents  per  pound.  The  rate  of  duty  in  the  1897  and 
1909  acts  was  2i  cents  per  pound,  and  in  the  act  of  1913  the  duty 
was  reduced  to  1  cent  per  pound.  (2)  Glue  and  gelatin  valued  above 
10  cents  per  pound  but  not  above  35  cents  per  pound  in  the  acts  of 
1897  and  1909.  The  upper  limit  of  this  class  was  reduced  at  25 
cents  per  pound  by  the  act  of  1913.     The  duty  on  this  class  was  25 
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per  cent  ad  valorem  in  the  acts  of  1897  and  1909,  and  15  per  cent 
in  the  act  of  1913.  (3)  Glue  and  gelatin  valued  above  the  upper 
limit  specified  in  class  2.  The  duty  on  this  class  under  the  acts  of 
1897  and  1909  was  15  cents  per  pound  and  20  per  cent  ad  valorem, 
and  under  the  act  of  1913  the  duty  was  25  per  cent  ad  valorem. 

This  classification,  prior  to  the  war,  made  the  bulk  of  the  glue 
imported  fall  in  class  1,  practically  all  of  the  remainder  in  class  2, 
and  practically  none  in  class  3,  while  the  bulk  of  the  gelatin  imported 
fell  m  class  2,  the  greater  part  of  the  remainder  in  class  3,  and  less 
than  1  per  cent  in  class  1. 

The  effect  of  the  increase  in  the  price  of  glue  and  gelatin  on  the 
relative  quantities  that  fall  in  the  various  classes  of  the  tariff  act  is 
shown  in  the  following  table.  The  prewar  period  of  1910  to  1913, 
inclusive,  is  compared  with  only  1917  and  1918  as  the  price  of  glue 
and  gelatin  showed  no  appreciable  increase  until  1917. 

[Per  cent  of  total.] 


Glue. 

Gelatin. 

Class. 

1910-1913 

1917-18 

1910-1913 

1917-18 

1 

60.64 

39.34 

.02 

16.28 

74.72 

9.00 

0.71 
71.46 
27.84 

0.13 

2 

14.62 

3 

85.25 

100.00 

100.00 

100.00 

100.00 

The  bulk  of  glue  in  1917-18  fell  in  class  2,  with  a  slight  advance  in 
duty  equivalent  to  about  4  per  cent  ad  valorem.  The  increase  was 
due  to  a  specific  duty  on  class  1,  which,  with  the  increase  in  price, 
caused  a  decrease  in  the  equivalent  ad  valorem  on  class  1.  On  a  nor- 
mal price  basis  shown  by  the  years  1915  and  1916  the  specific  duty 
of  1  cent  per  pound  on  the  class  1  is  equivalent  to  about  15  per  cent  ad 
valorem,  which  is  the  duty  levied  on  class  2.  The  duty  increase  on 
the  quantity  that  fell  in  class  3  instead  of  class  2  by  virtue  of  the  in- 
creased price  was  10  per  cent  ad  valorem. 

In  the  case  of  gelatin  the  quantity  falling  in  class  1  is  negligible 
under  even  normal  conditions.  The  effect  of  the  increase  in  price  of 
gelatin  was  to  throw  the  bulk  of  the  imports  into  class  3  instead  of 
class  2  at  an  increase  in  duty  of  10  per  cent  ad  valorem. 

It  is  a  question  whether  the  classincation  of  glue  and  gelatin  accord- 
ing to  the  above  three  divisions  serves  any  useful  purpose  either  to 
the  Government  or  to  the  domestic  producer.  The  manufacturers 
have  argued  that  greater  protection  is  necessary  for  the  higher  grades 
and  higher-priced  glues,  and  therefore  recommend  an  ad  valorem 
duty.^  The  present  duties  on  class  1  and  class  2  with  normal  price 
conditions  are  about  equal  (see  imports  in  1915  and  1916),  so  that  the 
division  here  serves  no  purpose  and  the  two  classes  could  be  com- 
bined without  changing  me  relative  rates  of  the  two  groups.  During 
the  period  covered  by  the  act  of  1909  the  specific  duty  of  2i  cents  per 
pound  on  class  1  was  equal  to  about  35  per  cent  ad  valorem  as  com- 
pared with  a  duty  of  25  per  cent  ad  valorem  on  class  2,  which  does 

1  statement  of  National  Association  of  Glue  and  Gelatin  Manufacturers.    Tariff  hearings,  Ways  and 
Means  Committee,  1913. 
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not  agree  with  what  the  manufacturers  claimed  was  necessary,  namely 
a  higher  duty  on  the  higher  grades. 

It  might  be  more  logical  to  levy  an  ad  valorem  duty  on  all  glue  and 
gelatin  m  view  of  the  numerous  grades  and  difficulty  of  distinguishing 
between  high  grades  of  glue  and  gelatin  and  as  there  are  no  reliable 
methods  of  analysis  on  which  to  base  a  separation  of  glue  into  the 
various  commercial  grades;  the  duty  would  then  increase  in  pro- 
portion to  the  price  of  the  various  grades.  The  manufacturers  argue 
that  an  ad  valorem  duty  would  not  protect  the  lower  grades  of  glue 
which  are  the  bulk  of  imports.  This  contention  could  be  met  by  a 
compound  duty. 

Isinglass. 

Isinglass^  is  a  preparation  of  the  ^' sound"  or  swimming  bladder  of 
the  sturgeon  ana  other  fish.  It  should  be  white,  with  a  yellowish 
tinge,  semitransparent,  fibrous,  and  tenacious.  When  pure  it  has 
no  odor  and  only  a  faint  taste.  The  commercial  product  contains 
from  15  to  20  per  cent  of  moisture.  It  consists  of  fibers  or  threads 
which,  when  immersed  in  water,  swell  up  but  retain  their  structure, 
and  it  is  to  this  property  that  the  use  oi  isinglass  for  clarifying  wine, 
beer,  and  other  liquids  is  partially  due. 

The  principal  ingredients  of  isinglass  is  collagen,  which  is  converted 
into  gelatin  on  boning  with  water. 

Russian  isinglass  is  the  most  valued  kiad,  its  solution  having  a 
higher  viscosity  than  any  other  variety.  It  is  obtained  from  various 
varieties  of  sturgeon  which  inhabit  the  Volga,  Caspian,  and  Black 
Seas  and  the  Arctic  Ocean.  The  other  sources  of  supply  are  Hudson 
Bay  territory,  Brazil,  West  Indies,  Penang,  Bombay,  and  Manila. 

The  imports  of  "isinglass  and  prepared  fish  sounds''  decreased 
from  85,896  pounds,  valued  at  $36,642,  in  1914  to  11, 906  pounds, 
valued  at  $9,008  in  1915.  Imports  have  increased  since  to  between 
30,000  and  35,000  pounds  in  1917  and  1918.  Pickerell^  shows  that 
in  1914,  90  per  cent  of  the  isiQglass  imported  came  from  Japan. 

The  price  of  Russian  isinglass  increased  from  about  $3.50  per 
pound  in  the  third  quarter  of  1914  to  $7.50  per  pound  in  the  second 

Suarter  of  1916;  then  declined  to  $4  per  pound  in  January,  1918. 
rom  this  time  the  price  increased  rapidly  to  a  maximum  of  $10  per 
pound  during  the  last  half  of  1919.  The  price  of  American  isinglass 
mcreased  only  slightly  during  the  war  and  was  quoted  generally  at 
75  to  80  cents  per  pound.  Quotations  are  not  available  for  the  last 
part  of  1918  and  for  1919. 

Agar-agar. 

Agar-agar  (commonly  called  Bengal  or  Japanese  isinglass)  is  a 
dried  seaweed  obtained  largely  from  Singapore.  It  occurs  in  trans- 
parent strips  or  in  shorter  and  thicker  yellowish-white  pieces.  It  is 
insoluble  in  cold  water  but  soluble  in  hot  water.  The  solution  of 
agar-agar  on  cooling  forms  a  thick  gelatinous  jelly.  The  jelly  pro- 
duced by  agar-agar  does  not  melt  as  readily  as  that  from  gelatin. 
It  is  chiefly  used  for  culture  media  for  bacteria.     It  is  also  used  as  a 

1  It  is  a  common  error  to  call  the  mineral  mica  "isinglass/'  probably  due  to  its  transparency  and 
flexibility. 

8  Pickerell,  Dr.  E.  R.:  "Chemicals  and  Allied  Products  Used  in  the  United  States,"  Department  of 
Commerce,  Miscellaneous  Series,  No.  82. 


24 


TABIFF  INFORMATION  SURVEYS. 


thickening  agent  in  milk,  cream,  and  ice  cream,  and  as  a  substitute 
for  egg  wnite.  Agar-agar  differs  from  the  other  products  in  para- 
graph 34,  as  it  is  a  vegetable  product  instead  of  an  animal  product. 

Imports  of  agar-agar  increased  from  189,199  pounds,  valued  at 
$54,284,  in  1914  to  431,622  pounds,  valued  at  $162,527  in  1917.  In 
1918  the  imports  decreased  to  about  one  half  of  the  1917  importation. 

The  price  of  agar-agar  No.  1  declined  from  48  to  65  cents  per  pound 
in  the  last  quarter  oi  1914  to  33  to  50  cents  per  potmd  in  the  last 
quarter  of  1915  in  spite  of  war  conditions.  The  price  then  increased 
until  in  January,  1919,  a  maximum  of  90  to  95  cents  per  pound  was 
reachf^d.     There  was  only  a  slight  decrease  in  price  during  1919. 

OliLe  and  gelatine — Production  in  United  States — ^*  Official  source,^* 

1909 $16,328,579 

1914 19,725,703 

Hide  cuttings^  raw^  and  other  glue  stock  (free) — Imports  by  countries. 

FISCAL  YEARS. 


Imported  from— 


Belgium 

France 

Germany 

Italy 

United  Kingdom 

Canada 

Argentina 

British  India 

Another 

Total 


1910 


sue,  115 
190,814 
273,667 
197, 106 
521,908 
23,682 
44,311 
107,891 
129,938 


1,605,432 


1911 


$114,297 

212,744 

179,813 

234, 769 

474,349 

37,202 

82,437 

72,621 

224,810 


1,633,042 


1912 


$202,988 
228,164 
275,985 
189,777 
391,892 
61,943 
53,049 
110,693 
192,680 


1,707,171 


1913 


$152,830 
231,805 
250,508 
203,849 
494,913 
48,658 
62,884 
174, 784 
147, 151 


1,767,382 


1914 


$185,499 
310,812 
456,207 
235,841 
391,722 
71,211 
116,545 
216,351 
175,326 


2i,  158, 614 


1915 


$46,261 
235,642 
170,661 
147,949 
392^284 
84,699 
105,  760 
194,474 
132,878 


1,510,608 


Imported  from — 


France 

G  ermany 

Italy 

United  Kingdom. 

Canada 

Argentina 

British  India 

Uruguay 

All  other 


Total. 


1916 


Pounds. 


Value. 


$89,542 
10,888 

178,544 

355,933 
50,302 

109,590 
55,303 
26,538 
95,466 


972, 106 


1917 


Pounds, 


2,063,677 


9,817,161 
4,413,090 
4,151,495 
6,873,981 
352,916 
3,409,550 
2,547,837 


33,629,707 


Value. 


$76,299 


408,784 
433,882 
106,882 
234,101 
8,622 
83,851 
100,852 


1,452,273 


1918 


Pounds. 


712, 149 


5,110,978 
1,049,864 
4, 745, 157 
4,674,213 
417,358 
3,623,454 
1,377,032 


21,710,205 


Value. 


$30,957 


245,914 

142,536 

148,981 

203,370 

13,806 

82,653 

68,176 


936,393 


CALENDAR  YEARS. 

* 

Imported  from— 

1918 

1919 

19201 

Pounds. 

Value. 

Poimds. 

Value. 

Pounds. 

Value. 

Belgium 

22,444 

250,764 

1,662,476 

2,300,682 

5,612,979 

487,445 

1,548,417 

1,201,578 

693,852 

$3,710 

23,884 

104,341 

482,914 

199,297 

8,275 

60,695 

57,279 

38, 119 

France 

140,368 
2,862,652 

$18,630 
1.^7. 189 

Italy 

United  Kingdom 

214,633            17.428 

Oanadfi.-., 

3,640,107 

1,295,127 

119,803 

541,907 

567,032 

155,264 

73,899 

1,035 

23,010 

28.303 

Argentina : 

British  India 

Uruguay 

Another 

Total 

9,381,629 

454,838 

13,780,637 

978,514 

29,116,717 

$1,802,233 

1 10  months  ending  Oct.  31, 1920.    Not  stated  by  coimtries. 


TARIFF  INFOKMATION   SXmVBYS. 


25 


ManvfaxityutM  o/gelatm — importa  by  countries, 

FISCAL  yEARS. 


Imported  from— 


Austria-Hungazy . 

France 

Germany 

Switzerland 

United  Kingdom . 
Another 


Total. 


1910 


13,042 

5,100 

22,745 


4,742 
221 


35,850 


1011 


S3, 993 
2,956 

55,000 
6,997 

15,870 
100 


84,916 


1912 


115,857 

2,255 

309,643 

39,675 

26,669 

88 


394,187 


1913 


$14,888 

5,981 

396,940 

38,716 

41,188 

1,084 


498,797 


1914 


$2,681 
50,885 
55,515 
2,426 
23,829 
38 


135,374 


1915 


$109 

47,086 

29,252 

38 

14,025 

803 


91,313 


1916 


$11,832 

9,792 

543 

14,524 

642 


37,233 


1917 


1918 


$5,084 


$2,618 


35 
21,255 
m,961 


7,378 
333 


38,276 


10,224 


^  Includes  $11,347  from  Belgium.    Not  shown  after  1918. 
Gelatin — Importa  by  countries. 

FISCAL  YEARS. 


Imported  from— 


Austria-Hungary 

France 

Germany 

Switzerland 

United  Kingdom 
All  other 

Total 


1910 


Pounds. 


130,213 
118,709 
753,903 

67,780 
156,923 

22,32S 


1,249,856 


Value. 


$22,312 

14,608 

?68,035 

34,097 

41,452 

6,292 


386,696 


1911 


Pounds. 


315,812 
136,173 
576,938 
148,351 
120,784 
14,921 


1,312,979 


Value. 


$54,588 
20,229 

228,512 

48,655 

30,680 

4,861 


387,525 


1012 


Pounds. 


139,950 
116,411 
354,015 

44,504 
104,780 

24,008 


783,688 


Value. 


$24,213 

16,2S1 

108,901 

6,168 

26,593 

4,305 


181,461 


Imported  f  rom— 


Austria-Hungary. 

France 

<iermany 

Switzerland 

Cnited  Kingdom. 

Netherlands 

All  other 


Total. 


1913 


Pounds. 


170,024 

109,204 

644,346 

94,843 

75,308 


16,357 


1,170,082 


Value. 


$30,682 
27,779 

206,152 
29,127 
18,740 


2,121 


314,601 


1914 


Pounds. 


256,839 
529,761 
1,366,815 
157,041 
109,118 


21,743 


2,441,317 


Value. 


$47,322 

100,100 

493,033 

66,187 

25,121 


6,968 


738,731 


1915 


Pounds. 


268,024 
377,747 
1,410,361 
146,842 
272,352 
223,416 
15,487 


2,714,229 


Value. 


$48,020 
70,517 

521,876 

63,435 

61,593 

47,371 

3,710 


816,521 


Imported  from— 


France , 

Germany 

Switzerland 

United  Kingdom 

Netherlands 

Another 

Total 


1916 


Pounds. 


132,201 
559,800 
49,511 
182,532 
675,752 
439 


1,600,235 


Value. 


$30,399 

246,351 

18,314 

50,318 

156,060 

67 


601,509 


1917 


Pounds. 


199,677 


11,262 
212,740 
668,928 

22,060 


1,114,667 


Value. 


$72,484 


6,866 

78,287 

193,974 

7,465 


359,076 


1918 


Poun<!te. 


56,031 


7,714 

126,683 

153,339 

22,819 


365,586 


Value* 


$21,939 


8,260 
44,173 
52,860 

5,835 


133,067 
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Gelatin — Imports  by  countries — Continued. 

CALENDAR  YEARS. 


Imported  from— 

1918 

1919 

19201 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

France 

39,597 
488 

42,448 

43 

190 

116,114 

558 

15,690 

10,980 
24,122 
83.460 

S6.246 

22,511 

43,064 

215 

1,093 

168,707 

RwitKATlfind ..-...- 

TTfilt^vl  KlngdoTP     

nanndfi 7 , , - r 

29                '204 

JftPAn .--,,.,,-.-,-,- 

62 

2,107 
328,377 

All  other 

Total 

82,766 

32.353            440  3.16 

241,835 

1,905,976 

$1,013,527 

>  "^"^ 

-7-      - 

1 10  months  ending  Oct.  31, 1920.    Not  stated  by  countries. 
Glue — Imports  by  countries  (fiscal  years). 


Imported  from— 


Austria-Hungary. 

Belgium 

France 

Germany 

Italy 

Netherlands 

Switzerland 

United  Kingdom. 
Another 


Total. 


1910 


Pounds. 


712,416 

uVv,  994 

1,811,589 

2,173,733 

6,578 

8,450 


3,491,980 
16,974 


8,821,554 


Value. 


$70,888 

75,648 

218,660 

187,292 

560 

1,008 


305,828 
2,004 


861,888 


1911 


Pounds. 


577,524 

536,730 

1,827,014 

2,537,342 

6,646 

46,516 

15,509 

2,740,345 

47,552 


8,335,178 


Value. 


$40,814 

72,156 

233,154 

222,107 

438 

3,106 

828 

230,025 

3,580 


806,208 


1912 


Pounds. 


425,017 

893,792 

1,758,586 

2,113,269 

179,975 

8,918 


2,081,959 
62,806 


7,534,322 


Value. 


$31,077 
133.802 
236,002 
183,537 
12.381 
615 


173,074 
6,208 


776,696 


Glue  and  glue  size — Imports  by  countries. 

FISCAL  YEARS. 


Imported  from— 


Austria-Hungary . 

Belgium 

France 

Germany 

Italy 

Netherlands 

Switzerland 

United  Kingdom. 

Chile 

All  otiier 


Total. 


Imported  from— 


1913 


Pounds. 


343,314 

1,222,752 

1,643,874 

2,091,173 

66,138 

15,456 


1,165,608 
i,'882' 


6,550,197 


Value. 


$21,393 
186,030 
220,433 
193,754 
4,053 
1,007 


100,882 
298 


727,850 


1914 


Pounds. 


5,440,234 

1,183,357 

2,780,824 

7,051,952 

695,013 

612,103 

188,244 

4,644,792 

11,141 

107,217 


22,714,877 


Value. 


$358,72^ 

148,976 

287,257 

558,858 

44,563 

50,647 

13,affi 

333,060 

607 

8,931 


1,805,543 


1915 


Pounds. 


574,716 

1,567,689 

1,178,818 

1,037,352 

565,795 

314,310 

655,205 

2,419,240 

126,256 

265,766 


8,705,147 


Value. 


$44,457 

233,315 

133, 105 

78,371 

45,190 

26,231 

38,716 

198,482 

7,242 

19,027 


824,136 


Austria-Himgary 

Belgium 

France 

Germany 

Italy 

Netherlands 

Switzerland 

United  Kingdom 

Chile 

All  other 

Total 


1916 


Pounds. 


44,713 
12,540 
380,912 
1,041 
215,540 
163,669 
851,043 
382,625 
766,382 
190,020 


3,008,485 


Value. 


$9,940 
2,552 
36,606 
96 
15,850 
13, 162 
49,291 
32,835 
45,714 
10,987 


217,033 


1917 


Pounds. 


444,327 


1,003,708 

113,170 

77,161 

3,356,460 
739,904 
530,867 


6,265,597 


Value. 


$69,991 


123,122 

30,405 

5,781 

554,161 
67,810 
76,720 


928,000 


1918 


Poimds. 


553,159 


140,905 
121,253 
25,647 
432,293 
460,990 
314,296 


Value. 


$90,929 


15,032 
41,761 
5,227 
95,232 
50,401 
49,659 


2,048,543 


348,241 
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Glue  and  glue  me — Imports  by  countries — Continued. 

CALENDAR  YEARS. 


Imported  from— 


France 

Netherlands 

United  Kingdom. 

Chile 

Hongkong 

Japan 

Spain 

Mexico 

All  otiier 


Total. 


1918 


Pounds. 


209,389 

222,665 

132,584 

89,589 

185 

35 

15,873 

427 


732,324 


Value. 


$41,903 

76,608 

34,992 

9,631 

121 

9 

4,364 

72 


172,642 


1919 


Pounds. 


160,072 

178,375 

142,669 

250,183 

881 

495 

220 


133,147 


866,042 


Value. 


$40,605 

86,041 

23,237 

24,411 

407 

80 

71 


34,030 


208,882 


19201 


Pounds. 


Value. 


2,040,261 


$523,096 


1 10  months  ended  Oct.  31, 1920.    Not  stated  by  countries. 
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Isinglass  and  prepared  fish  sounds. — Imports  for  consumption — Revenue, 


Fiscal  years: 
19141 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

1920« 


Rate  of  duty. 


25  per  cent  ad  val 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Poundt. 
85,896 
11,906 
13,760 
35,723 
31,480 
16,764 

14,477 
26,118 
22,178 


Value. 


$36,642 
9,008 
14,498 
35,476 
16,787 
11,806 

5,965 
25,885 
20,797 


Duty 
collected. 


$9,160 
2,252 
3,624 
8,869 
4,184 
2,952 

1,491 
6,471 
5,199 


Value  per 

unit  of 

quantity. 


$0,427 
.756 
1.050 
.995 
.530 
.705 

.404 
.991 
.933 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


25 
25 
2& 
25 
25 
25 

25 
25 
2& 


1  From  Oct.  4, 1913,  to  June  30, 1914.   Not  listed  separately  prior  to  this  time. 
t  Six  months  ending  June  30, 1920. 

Agar-agar. — Imports  for  consumption — Revenue. 


Fiscal  years: 
19141 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

1920 


Rate  of  duty. 


20  per  cent  ad  val. 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Pownds. 
189,199 
344, 119 
332,931 
431,622 
246,988 
338,307 

261,594 
483,397 
180,578 


Value. 


$54,284 
92,809 

110,410 

162,527 
91,442 

172,832 

109, 457 
264,923 
101,690 


Duty 
collected. 


$10,856 
18,561 
22,082 
32,505 
18,288 
34,666 

21,891 
52,985 
20,338 


Value  per 

unit  of 
quantity. 


$0,287 
.270 
.330 
.378 
.370 
.511 

.418 
.549 
.563 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


20 
20 
20 
20 
20 
20 

20 
20 
20 


1  From  Oct.  4, 1913,  to  June  30, 1914.    Not  previously  shown  separately. 

Gly£ — domestic  exports. 

FISCAL  YEARS. 


Exported  to— 


France 

Germany 

United  Kingdom 

Mexico 

Cuba 

Australia  and  Tasmania 

Canada 

Another 

Total 


1910 


1911 


I 


Pounds. 


129,698 
532,064 
1,014,250 
118,785 
107,997 
63,278 
328,027 
194, 106 


2,488,205 


Value. 


Pounds. 


$15,794 
62,666 
96,675 
11,779 
11, 459 
6,219 
36,647 
20,627 


261,756 


155,930 

639, 148 

870,586 

36,620 

94, 432 

64,837 

262,083 

194,430 


2,307,966 


Value. 


$17,916 
71,623 
81,504 

4,781 
10,773 

6,482 
25,514 
24,162 


242,755 


1912 


Poimds. 


92,134 

578,066 

1,141,026 

101,931 

157,013 

86,908 
519,766 
383, 108 


3,059,952 


Value. 


$13, 772 
64,66S 

111,416. 
11,751 
16,581 
8,668- 
60, 140 
37,907 


314, 90» 


Exported  to— 


France 

Germany 

United  Kingdom 

Mexico 

Australia  and  Tasmania  i 

Canada 

All  other 

Total 


1913 


Pounds. 


124,539 
697,478 
447,334 
95,806 
81,454 
624,312 
474,019 


2,544,942 


Value. 


$18,760 
77,933 
50,710 
11,006 
8,673 
61,565 
47,982 


276,619 


1914 


1916 


Pounds. 


117,490 
663,700 
583,915 
36,618 
87,183 
367,267 
496,600 


2,351,773 


Value. 


$16,360 
81,030 
69, 170 
4,642 
9,227 
39,009 
69,183 


258,611 


Pounds. 


44,197 

35,413 

1,146,660 

64,979 

96,399 

641,298 

846,389 


2,874,225 


Value. 


$5,080 

6,824 

117,970 

7,560 

10,574 

64,342 

86,786 


298,136 


lAustralia  alone  beginning  with  1914. 
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Glue-Hhmestic  exports — Continued. 

FISCAL  YEARS^-Coiltlnued. 


Exported  to— 


France 

United  KlTigdom 

Mexico 

Australia 

Canada 

Cuba 

China 

Japan 

All  other 

Total 


1916 


Pounds. 


71,816 

1,703,879 

62,706 

149, 358 

1,053,156 

352,590 

241,925 

631,900 

678,898 


4, 946, 228 


Value. 


S10,434 
187,707 
8,225 
20,6:« 
85, 176 
40,427 
24,341 
78, 472 
75,915 


531,329 


1917 


Pounds.        Value. 


145, 615 

647,991 

90,133 

64,619 

1,620,642 

308, 166 

1.51,482 

131,660 

903,923 


4,064,231 


116,706 
78,740 
21,265 
11,294 

143,825 
50,216 
19,498 
18,910 

153,321 


513, 775 


1918 


Pounds. 


23,199 

789,585 

86,723 

85,673 

1,830,349 

696,426 

405,844 

314, 134 

669,831 


4,901,764 


Value, 


$4,142 

78,470 

26,568 

20,S38 

214,212 

149,431 

lfl0;202 

78,309 

165,507 


837,679 


CALENDAR  YEARS. 


Exported  to— 


Denmark 

France 

Netherlands 

England 

Canada 

Mexico 

Labrador  and  Newfoundland 

Cuba 

Argentina 

BraJl 

Peru 

China 

Kwantung,  leased  territory . . . 

Dutch  East  Indies 

Japan 

Australia 

Philippine  Islands 

British  South  Africa 

All  other 


Total. 


1918 


Pounds. 


Value. 


35,997 
31,757  I 


«11,638 
4,853 


5,809,605 


717,053 

68,854 

1,508,229 

215, 189 

73, 197 

22,568 

55, 131 

7,704 

608,714 

127,620 

56,241 

15,225 

53,261 

14,349 

25,550 

7,865 

472,507 

108,352 

28,064 

7,435 

248,380 

49,722 

1,127,065 

254,051 

99,101 

21,494 

145,006 

33,798 

278,696 

72,637 

245,656 

68,483 

1, 110,  &37 


1919 


Pounds. 


508,641 

180,564 

241,958 

1,521,221 

2,528,447 

137,586 

39,311 

517, 197 

76,816 

21,013 

27, 018 

727,678 

117, 796 

276,359 

575, 588 

115,309 

205,218 

32,823 

635,624 


8,486,167 


Value. 


S108,406 

40, 116 

34,962 

239, 616 

278, 125 

35,009 

5,736 

102, 188 

15,154 

6,747 

8,412 

169,407 

18, 348 

54,728 

135,817 

27,801 

42,853 

7,159 

149, 193 


1,480,777 


19201 


Pounds. 


12,449,799 


Value. 


12,159,094 


1  10  months  ending    ct.  31, 1920, 

Glv£ — Prices  {wholesale)^  spot,  New  York  market. 

[From  Oil,  Paint,  and  Drug  Reporter.] 

[Cents  per  poimd.] 


Extra  white: 

January 

April 

July 

October 

Medium  white: 

January 

April 

July 

October 

Calinet: 

January 

April 

July 

October. . . . 


1912 


18-24 
18-24 
18-24 
18-24 


1913. 


13-15 
13-15 
13-15 
13-15 


18-24 
18-24 
18-24 
18-24 

12-18 
12-18 
12-18 
12-18 

13-15 
13-15 
13-15 
13-15 


1914 


18-24 
18-24 
18-24 
18-24 

12-18 
12-18 
12-18 
12-18 

13-15 
13-15 
13-15 
13-15 


1915 


18-24 
18-24 
18-24 
18-24 

12-18 
12-18 
12-18 
12-18 

13-15 
13-15 
13-15 
13-15 


1916 


1917 


18-24 
18-241 
18-241 
18-24, 

12-18 
12-18 
16-17 
16-17 

13-15' 
13-15 
13-15 
13-15 


25-33 
25-33 
25-33 
33-35 

22-23 
22-23 
22-23 
30-35 

19-20 
19-20 
19-25 
30-40 


1918 


35-45 
35-45 
36-45 
36-45 

30-35 
30-35 
31-35 
31-35 

30^0 
30-40 
31-40 
31-40 


1919 


36-45 
36-45 
35-40 
35-40 

31-35 
31-35 
30-36 
30-35 

28-40 
26-38 
25-36 
25-36 


35284— 21— A-9- 


84 
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Gliie — Prices  (wholesale)^  spoty  New  York  market — Continued. 

fCents  per  poand.} 


Low  grade: 

January 

AprU 

July 

October 

Foot  stock,  white: 

January ,. 

April 

Ji5y 

October 

Foot  stock,  brown: 

January 

AprU 

Jifly 

October 

Common  bone: 

January 

April 

July 

October 

Irish: 

January 

April 

Ji5v 

October ., 

French: 

January 

April 

July 

October 

Fi8hliauid(50-gallon 
barrels): 

January 

April 

July 

October 


1912 


10-12 
10-12 
10-12 
10-12 

12-14 
12-14 
12-14 
12-14 

9-11 
9-11 
9-11 
9-11 


10-40 
10-40 
10-40 
10-40 
Per 
gallon. 
10. 60-1. 20 
.60-1.20 
.60-1.20 
.60-1.20 


1913 


10-12 
10-12 
10-12 
10-12 

12-14 
12-14 
12-14 
12-14 

9-11 
9-11 
9-11 
9-11 


121-121 
13-16 
13  -16 
13  -15 

10-40 
10-40 
10-10 
10-10 
Per 
ffoUon, 
10.70-1.40 
.70-1.40 
.70-1.40 
.70-1.40 


1914 


10-12 
10-12 
10-12 
10-12 

12-14 
12-  14 
12-14 
12-14 

9-11 
9-11 
9 -11 
9-11  k 


12H2i 
12H2 
12i-12 
12H2| 

10-10 
10-40 
10-40 
10-40 
Per 
gallon . 
10. 70-1. 40 
.70-1.40, 
.70-1.40 
.70-1.40 


1916 


10-13 
10-12 
10-12 
10-12 


12-1 
12-1 
12-1 
12-1 

9-1 
9-1 
9-1 
9-1 

7i-9 
7-9 
7-9 
7j-9 


13-16 
13-15 
13-15 
13-15 

10-40 

10-40 

10-40 

10-40 

Per 

gallon. 

iO.  70-1. 40 

.70-1.40 

.70-1.40 

.70-1.40 


1916 


10-12 
10-12 
10-15 
14-15 

12-14 
12-14 

12-14 
12-14 

9-11 
9-11 
9-11 
9-11 

74-9 

7J-9 

10-14 

10-14 

13-16 
13-15 
15-17 
15-17 

10-40 
10-40 
20-50 
20-60 
Per 
gaUon. 
10.70-1.40 
.70-1.40 
.80-1.40 
.80-1.40 


1917 


20-21 
20-21 
20-21 
26-28 

18-19 
18-19 
18-24 
22-24 

15-17 
16-17 
15-17 
20-26 

16-20 
16-20 
10-20 
20-23 

21-23 
21-23 
21-23 

0) 

26-50 
26-50 
26-50 

') 

er 

gallon. 

tO.80-1.40 

.80-1.40 

.80-1.40 

1.00-1.80 


Pi 


1918 


26-28 
23-27 
24-27 
24-27 

22-24 

18-24 
16-22 
16-22 

20-25 
20-26 
18-22 
l»-22 

l»-22 
16-22 
15-20 
16-20 


Per 

gaUon. 

$1.00-1.80 

1.00-1.80 

1.00-1.80 

1.00-1.80 


1910 


22-26 
20-25 
20-25 
20-25 

16-20 

14-18 
ia-18 
13-18 

16-20 
15-19 
12-16 
12-16 

14-18 
13-17 
10-15 
11-15 


Per 

gaUon. 

$1.00-1.80 

1.00-1.80 

1.0O-1.80 

1.00-1.80 


1  Nominal. 


GliLe — Prices  (wholesale),  spot.  New  York  mmket,  1920. 

[From  Cil,  Paint,  and  Drug  Reporter.) 
(cents  per  pound.] 


January,  1920 

April 

Jifly 

October 


Extra 
white. 

Medium 
white. 

Cabinet. 

Low 
grade. 

Foot 
stock, 
white. 

Foot 
stock, 
brown. 

Common 
bone. 

35-40 
3&-40 
35-40 
36-46 

30-35 
30-35 
30-35 
30-35 

25-36 
2.5-36 
25-36 
25-36 

20-25 
20-25 
22-26 
22-26 

13-18 
13-18 
19-22 
19-22 

12-16 
12-16 
19-22 
19-22 

11-15 
11-15 
18-21 
18-21 

Gelatin,  gold: 

January. . . 

.April 

July 

October... 
Gelatin,  silver: 

January... 

April 

July 

October. . . 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

30-50 
30-50 
30-50 
35-37 

22-25 
22-25 
24-25 
25-28 

35-37 
35-37 
36-37 
36-37 

26-27 
26-27 
20-27 
96-27 

35-37 
35-37 
35-37 
40-42 

26-27 
26-27 
26-29 
30-32 

40-42 
40-42 
40-42 
50-60 

35-40 

35-40 

46-60 

50 

75-80 
75-  80 
90-100 
90-100 

60-65 

60-65 

86-90 

100 

90-100 

0) 

68 

145-160 

(') 
145-150 
145-150 

60-  70 

11.5-125 
110-120 
140-146 
160-170 

Irish. 


('J 
0) 

0) 


1  Nominal. 

Gelatin — Prices  {wholesale),  spot,  New  York  market,  cents  per  pound. 

[From  Oil,  Paint,  and  Drug  Reporter.! 


1919 


125-130 
115-120 
100-115 
100-115 


t  Nominal. 
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Innglau — Prion  {whoieaaU)  »pot^  New  York  market^  per  pound, 

[Oil,  Paint,  and  Drag  Reporter.) 


Russian: 
Jannary.. 

April 

July 

October.. 

American: 
January.. 

April 

July 

October.. 


1912     >      1913 


1914. 


1915 


12. 50-2. 75  S3. 00-3. 25  S3. 25-3. 50  $4. 50.6. 00 
2.35-2.50.-  3.50  3w  25-3.50;  ^25^50 
3.00-3.25.  3.26-3.501  3.60-3.75  6.5a-&75 
2.86-3.00,  3.25-3.60.  4.50^00^  7.50^00 


,65-  .70! 


,65-  .TO) 

,62-  .65! 

62-  .65, 


.62-  .65j 
.65-  .701 
.66-  .70, 
.71-  .76. 

I 


.71-  .76 
.71-  .76 
.71-  .76 
.80- .85 


.80-l.U) 
.80-l.UO 
.78- .80 
.75-  .80 


1916 


00  U 


S7.50-8. 
7.50^00 
5.50-6. 00 
5.25-5.50 


75-  .80 
75-  .80 
75- .80 
75-  .80 


1917 


.75^001 

4.00-4. 

4.001 

4.00 


25  S4 


,75-. 80 

,75-  .80 

.80 

.80 


1918 


1919 


$4.00  SO.OO-9.25 
1.50-5.001        (>) 
7.00-7.  lO'ia  00-11.00 
7. 50-8. 00  la  00-11. 00 


.80 
.80 


1  Nominal. 

Agar-agar — Prioee  (wholeeale)  epoi.  New  York  market,  cents  per  pound, 

[Oil,  Paint,  and  Drag  Reporter.) 


No.  1:» 
January. 
Anril.... 

July 

October. 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

48-65 
42-5C 
38-65 
37-65 

37-66 
37-65 
87-66 
37-66 

41-» 
41-82 
37-50 
48-66 

37«-52 

371-52 

35-60 

33-50 

43-58 
43-58 

(«) 
64-58 

63-55 
58-50 
61-62 
64-66 

56-58 

62-63 
85-«6 
85-86 

1919 


90^95 
90-95 

7»-80 
85-86 


1  Prior  to  1914  listed  as  Japanese  isinglass. 


s  Not  quoted. 


Glue,  gelatin,  ieinglasSy  and  agar-agar — Pricee  (wholesale)  spot,  New  York  market,  per 

pound, 

[Oil,  Paint,  and  Drag  Reporter.) 


itkUuary.  1920. 
April,  1920.... 

July,  1920 

October,  1920. 


Glue. 


French 


Fish, 
Uquid.i 


SI.  25-1.80 
1.25-1.80 
1.40-1.80 
1.40-1.80 


1  In  50-gallon  barrels,  per  gallon. 


Gelatin. 


Gold. 


SI.  20-1. 26 
1.25-1.50 
1.75-2.00 

(«) 


Silver. 


(«) 

(•) 

SI.  75-2.00 


s  Nominal. 


Isinglass. 


Amer- 
ican. 


(») 
<«) 
(») 
(») 


Russian. 


SIO.  00-11.00 
10.00-11.00 

laoo-ii.oo 

10.00-11.00 


Agar- 
agar, 
No.  1. 


SO.  85-0. 86 
.79-  .80 
.60-  .61 
.60-  .61 


*  No  quotations. 


Gelatin — Kates  oj  duty. 


Act  of- 

Par. 

1883 

1 

3 

6 

515 

1890 

27 

Tarifl  classification  or  desciiption. 


Rate  of  duty, 

specific  and  ad 

valorem. 


Glue 20    per    cent    ad 

valorem. 

Gelatin,  and  all  similar  preparations 30    per    cent    ad 

valorem. 

Pish  glue  or  Isinglass 26    per    cent    ad 

I     valorem. 

Fish  sounds  or  fish  bladders Free. 

Gelatin,  glue,  and  isinglass  or  fish  glue,  valued  at  not  above  7  cents    U  cents  i>er  pound, 
per  pound.  . 

Valued  at  above  7  cents  per  pound  and  not  above  30  cents  per    25    per    cent    ad 
pound.  I     valorem. 

Valued  at  above  30  cents  i)er  jKmnd 80    per    cent    ad 

I     valorem. 
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OelaHn — Rates  o/ cfti^y^-Oontinued. 


Act  of— 


1894 


1897 


1909 


Pet, 


19 
354 

23 


450 
23 


1913 


Tariff  classification  or  description. 
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Gelatin,  glue,  isinglass  or  fish  glue,  and  prepared  fish  bladders  or 
fish  sounds. 
Manufactures  of   ♦   •   *   gelatin   *   ♦   *     or  of  which  these 
substances  or  either  of  them  Ls  the  component  material  of  chiet 
value,  not  specially  provided  for  in  this  act. 
Gelatin,  glue,  isinglass,  or  nsh  glue,  and  prepared  fish  bladders  or  fish 
sounoB,  valued  at  not  above  10  cents  per  pound. 
Valued  at  above  10  cents  per  pound  and  not  above  35  cents  per 

pound. 
Valued  above  35  cents  per  pound «. 


Manufactures  of   *    ♦   *   gelatin,    •   *   *   or  of  which  these 

substances  or  either  of  them  is  the  component  material  of  chief 

value,  not  specially  provided  for  in  this  act,    ♦   ♦   *. 

Gelatin,  glue,  isiiu^Iass  or  fish  glue,  including  agar-agar  or  Japanese 

isinglass,  and  allfish  bladders  and  fish  sounds  other  than  crude  or 

dried  or  salted  for  preservation  only,  valued  at  not  above  10  cents 

per  pound. 

Valued  at  above  10  cents  per  pound  and  not  above  35  cents  per 

pound. 
Valued  above  35  cents  per  pound 

Gelatin  in  sheets,  emulsions,  and  all  manufactures  of  gelatin,  or 
of  which  gelatin  isihe  component  material  of  chief  value,  not 
specially  provided  for  in  this  section. 

Glue  size 

Gelatin,  glue,  and  glue  size,  valued  not  above  10  cents  per  pound 

Valued  a  oove  10  cents  per  i>ound  and  not  above  25  cents  per  pound . 

Valued  above  25  cents  per  pound 

Manufactures  of  gelatin  or  manufactures  of  which  gelatin  is  the 
component  material  of  chief  value. 

Isinglass  and  prepared  f  sh  sounds 

Agar-agar 


Rate  of  duty, 

specific  and  ad 

valorem. 


25    per    cent    ad 

valorem. 
35    pr    cent    ad 

valorem. 

2i  cents  per  pound. 

25    per    cent    ad 

valorem. 
15  cents  per  pound. 

and  20  per  cent 

ad  valorem. 
35    per    cent    ad 

valorem. 

2i  cents  per  pound. 


25    per    cent    ad 

valorem. 
15  cents  per  pound 

and  20  per  cent 

ad  valorem. 
35    per    cent    ad 

valorem. 

25    per    cent    ad 

valorem. 
1  cent  per  potmd. 
15    per    cent    ad 

valorem. 
25    pr    cent    ad 

valocem. 
Do. 


Do. 
20    per    cent 
valorem. 


ad 


Court  and  Treasury  Decisions. 


Tuberine,  said  in  1902  to  be  a  new  form  of  glue  and  classified  by  the 
collector  as  a  preparation  fit  for  use  as  starch  (G.  A.  5093,  T.  D. 
23561),  and  bitocol,  made  from  bones  or  from  other  animal  sub- 
stances and  chemicals  (Abstract  40424,  of  1916),' were  held  to  be 
dutiable  as  glue.  ^'Sichel  glue,^'  a  proprietary  preparation  of  dex- 
trin, flour  starch,  vegetable  gum,  and  water,  used  chiefly  for  sizing 
walls  and  as  a  binder  in  the  use  of  calcimine  (G.  A.  6206,  T.  D.  26854, 
of  1905)  and  bone  size,  used  for  filUng  and  softening  corduroys 
(Sheldon  v.  United  States,  127  Fed.,  494,  of  1903),  were  held  dutiable 
as  unenumerated  manufactured  articles  and  not  as  glue  directly  or  by 
similitude. 

The  provision  for  glue  in  the  act  of  1894  (par.  19)  was  declared 
by  the  Board  of  General  Appraisers  to  be  Umited  to  animal  substances 
and  not  tc  include  marine  glue,  which  was  described  as  a  mixture  of 
naphtha  (or  coal  tar),  sheflac,  and  india  rubber  or  as  a  mixture  of 
resm  or  Burgundy  pitch  with  india  rubber  and  a  little  shellac  (G.  A. 
3101,  T.  D.  16222,  of  1895). 

Gelatin  in  thin  pieces  practically  transparent,  about  8  inches  long 
and  3  inches  wide,  with  irregular  edges  and  dented  surfaces,  declared 
to  be,  according  to  the  record,  the  highest  priced  edible  gelatin  on 
the  market,  was  held  to  be  gelatin  and  not  gelatin  in  sheets  under 
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the  act  of  1909  (American  Express  Co.  v.  United  States,  3  Ct.  Oust. 
Appls.,  475,  of  1913). 

A  physical  (not  a  chemical)  solution  of  gelatin  with  acetic  acid, 
water,  and  coloring  matter,  the  gelatin  being  the  component  material 
of  chief  value,  and  still  possessing  its  natural  inherent  qualities, 
known  as  '^Red  Top  roller  varnish^'  or  '^roller  varnish,^'  used  in 
\sroolen  mills  to  dress  the  surface  of  leather  rollers  to  keep  the  wool 
from  sticking,  was  held  dutiable  as  a  manufacture  of  gelatin  rather 
than  as  a  varnish  under  paragraph  34  of  the  act  of  1913  (United 
States  V,  Vandegrift,  9  Ct.  Cust.  Appls.,  30,  of  1918). 

Merchandise  variously  described  as  cellophane,  flexoloid,  draman- 
tine,  and  brilUantine,  used  as  a  substitute  for  thin  gelatin  sheets  in 
wrapping  candy  and  candy  boxes,  and  to  some  extent  as  the  trans- 

f>arent  part  of  patent  envelopes,  classified  by  simiUtude  as  a  manu- 
acture  of  ffelatm  under  the  act  of  1913,  was  held  dutiable  as  an  un- 
enumerated  manufactured  article  (Abstracts  37423,  38805,  39525) 
under  the  acts  of  1909  and  1913. 

So-called  ''hquid  albumen,''  made  from  the  albuminous  or  gela- 
tinous portion  of  fish  with  a  small  quantity  of  sulphuric  acid  added 
as  a  preservative,  and  used  for  clarifying  wine  and  other  purposes  for 
which  albumen  is  used,  was  classified  as  gelatin  and  not  as  a  manu- 
facture of  gelatin  under  the  act  of  1897  (Sonoma  Wine  &  Brandy  Co. 
V.  United  States,  123  Fed.,  999,  of  1900). 

Merchandise  described  as  agar-agar,  or  Japanese  isinglass,  manu- 
factured from  a  seaweed  by  processes  of  bouing,  filtering,  freezing, 
etc.,  whereby  it  lost  its  fibrous  qualities  and  became  soluble  in  water 
and  which  in  its  use,  and  somewhat  in  its  material  and  texture,  re- 
sembled the  isinglass  of  commerce,  was  held  dutiable  by  similitude 
at  the  rates  apphcable  to  ''isinglass  or  fish  glue'^  in  paragraph  23  of 
the  act  of  1897  (G.  A.  5228,  T.  D.  24053,  of  1897). 

The  spine  of  the  sturgeon,  said  to  be  ''eaten  as  a  Russian  food  like 
macaroni,''  was  lijkewise  classified  under  paragraph  23  of  that  act 
rather  than  as  dried  fish  tinder  paragraph  273  (Abstract  37352). 

Fish  sounds,  split,  washed,  and  dried  in  the  sun,  such  splitting 
being  part  of  the  drying  process,  were  held  not  "prepared  fish  sounds 
within  this  paragraph,  but  exempt  from  duty  under  the  provisions 
in  paragraph  419  for  "fish  sounds,  crude,  dried,  or  salted  for  preserva- 
tion only,  and  unmanufactured/'  the  cleaning,  drying,  and  splitting 
for  cleansing  or  drying  beii^  declared  not  processes  of  manufacture 
(United  States  v.  Brown  &  Co.,  10  Ct.  Cust.  Appls.,  — ;  T.  D.  38295, 
of  1920). 


GLYCERIN. 

[Par.  35,  act  of  1913.) 
SUMMABY . 

Description, — Glycerin  is  a  heavy,  sweet,  sirupy  liquid.  The  im- 
pure grades  are  straw  colored  while  the  pure  product  is  colorless. 
There  are  several  grades  in  commerce,  C.  P.  glycerin;  dynamite  gly- 
cerin; 30®,  yellow,  distilled;  soap  lye  loose,  and  saponification  loose. 

The  largest  use  for  glycerin  is  in  the  manufacture  of  nitroglycerin 
which  is  used  in  the  manufacture  of  dynamite.  It  has  many  other 
uses  in  the  arts.  It  is  used  as  a  solvent,  preservative,  medicinal,  and 
as  a  sweetening  agent.  ■ 

Domestic  production. — ^The  production  of  refined  glycerin  in  1914 
amounted  to  60,944,799  pounds.  Of  this  quantity  there  were  sold 
69,810,405  pounds,  valued  at  $10,779,204,  the  remainder  was  con- 
sumed in  the  plants  where  made. 

The  production  of  crude  glycerin  in  the  United  States  is  less  than 
one-half  of  the  output  of  refined  glycerin.  In  1914  there  wqre  im- 
ported 36,230,392  pounds  of  crude  glycerin,  while  16,568,920  pounds 
were  reported  as  being  sold  in  the  United  States  (domestic  manufac- 
ture), making  a  total  consumption  of  about  53,000,000  pounds.  This 
quantity  is  17,000,000  poun(fc  less  than  the  reported  production  of 
refined  glycerin.  This  discrepancy  is  undoubtedly  due  to  the  fact 
that  certain  domestic  soap  comoanies  also  operated  refineries  and 
therefore  the  crude  glycerin  which  was  refined  by  these  firms  was  not 
sold  or  reported.  The  total  production  of  crude  glycerin  in  this 
country  might  be  estimated  then  at  about  33,000,000  pounds. 

Glycerin  is  obtained  exclusively  as  a  by-product  of  the  soap,  can- 
dle, and  stearic-acid  industries.  The  fats  and  fatty  oils,  raw  materials 
in  these  industries,  contain  glycerin  in  chemical  combination  with  the 
various  fatty  acids. 

Glycerin  is  purified  by  vacuum  distillation.  There  are  a  number 
of  special  kinds  of  apparatus  which  have  been  patented.  Efficient 
operation  in  glycerin  refining  is  dependent  upon  the  individual  skill 
and  care  of  tne  operator. 

Crude  glycerin  is  produced  by  practically  all  of  the  soap  manufac- 
turers. Only  the  large  firms,  however,  operate  refining  plants.  The 
industry  is  a  large  one  and  is  rather  widely  distributeo. 

No  aomestic  exports  of  glycerin  are  shown  in  Commerce  and 
Navigation. 

Foreign  production. — The  world's  output  of  crude  glycerin  has  been 
estimated  at  about  85,000  tons  per  year  and  the  consumption  in  the 
United  States  at  40,000  tons,  or  about  one-half  of  the  total. 

Note.— On  p.  8  of  W.  I.  B.  price  bulletin  No.  49.  Prices  of  soaps  and  glycerin, 
the  1917  production  of  glycerin  is  given  as  70,000,000  pounds. 

In  England  and  France  the  normal  demands  for  soap  rlssult  in  more 
of  the  by-pi*oduct  glycerin  than  can  be  utilized.  The  United  States, 
on  the  otner  hand,  is  a  newer  and  larger  country  and  construction 
work  requiring  large  quantities  of  nitroglycerin  is  continually  under- 
way. 
38 
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Imports.- — The  normal  prewar  imports  of  crude  glycerin  amounted 
to  between  30  and  40  million  pounds  annually.  Over  50  per  cent 
of  the  imports  originate  in  England  and  France.  Since  the  begin- 
ning of  the  war  the  imports  of  crude  glycerin  have  decreased  to  about 
4,000,000  pounds  in  1917,  when  no  imports  were  received  from  France 
or  England,  owing  to  the  military  demand. 

The  imports  of  refined  glycerin  have  been  very  small;  since  1910 
they  have  been  less  than  500,000  pounds.  The  import  duty  was  col- 
lected on  onlya  very  small  portion  of  this  quantity, owing  to  the  duty 
being  remitted  under  the  provisions  of  section  23  of  the  act  of  1909. 

Imports  of  crude  glycerin  are  supplementary  to  the  domestic  pro- 
duction. 

Prices. — The  prewar  prices  of  the  various  grades  of  glycerin  have 
about  tripled  since  the  outbreak  of  the  war. 

Tariff  nistory. — Crude  glycerin  was  dutiable  at  Ij  cents  per  pound 
by  the  act  of  1890,  This  duty  was  reduced  by  the  act  of  1894  to  1 
cent  per  pound,  which  has  been  in  force  since  that  time. 

Refined  glycerin  was  dutiable  at  4}  cents  per  pound  by  the  act  of 
1890.  The  acts  of  1894,  1897,  and  1909  specified  a  duty  of  3  cents 
per  pound.  This  was  reduced  to  2  cents  per  pound  by  the  act  of 
1913. 
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40  takiff  information  surveys. 

General  Information. 

•  Nomenclature. — Glycerin  is  known  in  the  scientific  nomenclature 
as  glycerol;  since  its  chemical  structure  is  that  of  an  alcohol.  Other 
chemical  designations  by  which  it  is  sometimes  called  are  glycyl 
alcohol,  propenyl  alcohol,  and  propanetriol.  The  commercial  name, 
glycerin,  still  obtains  in  common  usage  and  its  use  in  the  tariff  law 
seems  advisable. 

Description  of  grades. — ^The  tariff  classification  recognizes  but  two 
grades  of  glycerin,  namely,  the  crude  and  unpurifiea  glycerin  and 
the  refinea  glycerin.  In  commerce,  however,  there  are  several 
divisions  of  each  of  these  grades.  According  to  the  process  by  which 
the  product  is  obtained,  it  is  customary  to  aifferentiate  the  following 
grades  of  crude  glycerin:  (1)  Soap-lye  crude  glycerin,  (2)  crude 
saponification  glycerin,  (3)  crude  distdlation  glycerin,  (4)  Twitchell 
crude  glycerin,  and  (5)  fermentation  crude  glycerin.  The  first  two 
grades  are  of  most  importance  in  commerce. 

Soap4ye  crude  glycerin  or  soap  crude  glycerin  is  the  principal 
source  of  supply.  It  is  obtained  in  the  saponification  of  fats  by 
caustic  soda  after  the  soap  has  been  thrown  out  of  solution  by  the 
addition  of  salt.  The  motner  liquor  or  spent  lye  contains  4  to  5  per 
cent  of  glycerin  together  with  the  impurities  from  the  fat  and  the 
excess  of  salt.  The  organic  impurities  are  precipitated  and  after 
filter  pressing  the  dilute  glycerin  is  concentrated  in  vacuum  evapo- 
rators. The  crude  soap  glvcerin  when  cold  has  a  specific  gravity  of 
1.30°,  or  33.5°  Baum6.  The  glycerol  content  is  about  80  per  cent, 
althoujgh  it  may  varv  from  60  per  cent  in  the  poorer  grades  to  87 
per  cent  in  the  highly  concentrated  crudes  of  best  quality.  Crude 
soap-lye  glycerin  is  usually  recognized  by  its  high  content  of  salt. 

Urude  saponification  glycerin  represents  the  best  quality  of  crude 
glycerin.  It  is  obtained  from  the  ''sweet  waters"  of  the  autoclave 
process  of  saponification  and  frojoa  the  lime  and  soda  process  of  mak- 
mg  soap.  Tliis  latter  process  consists  in  hydrolyzing  the  fats  with 
lime  water  and  decomposing  the  resulting  lime  soaps  with  sulphuric 
acid.  The  fatty  acids  are  converted  to  soap  with  soda.  The  process 
is  limited  to  only  the  smaller  soap  producers.  Crude  saponification 
glycerin  when  concentrated  contains  about  85  to  90  per  cent  of 
glycerol  and  has  a  specific  gravity  of  1.240°  to  1.242°,  or  28°  Baum6. 

Refined  glycerin  is  somewhat  more  limited  in  its  scope  and  usually 
includes  omy  two  kinds  of  distilled  glycerin : 

Dynamite  glycerin  is  glycerin  in  its  highest  concentration.  It  has 
a  slightly  yellow  color  although  otherwise  it  is  very  pure  and  is 
suitable  for  the  manufacture  of  nitroglycerin  for  dynamite.  ' 

GhemicaUy  pure  glycerin  is  glycerin  that  has  been  given  especial 
purification  by  repeated  distillations.  For  this  reason  it  is  sometimes 
known  as  "twice  or  treble  distilled  glycerin.'^  It  is  a  very  sweet, 
colorless,  sirupy  liquid. 

Source  of  glycerin. — ^Animal  fats  and  vegetable  fatty  oils  (such  as 
tallow,  cottonseed  oil,  olive  oil,  palm  oil,  etc.),  all  contain  glycerin 
chemically  combined  with  various  fatty  acids.  Glycerin  is  ohtained 
commercially  exclusively  as  a  by-product  of  the  soap,  candle,  and 
stearic-acid  mdustries.  In  the  soap  industry  fats  ana  fatty  oils  are 
decomposed  by  alkalies  to  yield  soap  and  a  dilute  and  impure  lye 
containing  glycerin,  together  with  a  large  excess  of  salt  with  much 
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organic  impurity.    These  spent  Ives  are  the  principal  source  of 
glycerin.     (See  above  under  soap-lye  crude  glycerin.) 

Fats  are  also  decomposed  commercially  by  other  processes  such 
as  treatment  with  steam  under  pressure  (the  autoclave  process),  oi  by 
steam  in  the  presence  of  small  amounts  of  acid  (the  acid  saponifica- 
tion process) ,  or  of  small  amoxmts  of  Twitchell's  reagent  (the  Twitch- 
ell  process),  or  by  fermentation.  The  Krebitz  process  consists  in  de- 
composing the  fat  in  the  presence  of  sufficient  lune  water  to  combine 
with  the  fatty  acid  and  form  the  insoluble  calcimn  or  lime  soap. 
This  is  then  removed  from  the  glycerin  solution  by  filtering  and  is 
again  decomposed  by  acid  if  it  is  wished  to  recover  the  fatty  acids 
or  by  an  alkali  if  soap  is  desired.  These  processes,  however,  are  of 
rather  minor  importance,  although  all  of  them  yield  glycerin  a^  a 
by-product. 

Purification  of  glycerin. — All  of  the  larger  soap  and  candle-making 
establishments  concentrate  and  refime  their  glycerin  lyes,  although  the 
smaller  concerns  merely  concentrate  and  then  sell  the  crude  glycerin 
to  the  glycerin  refiners.  These  refiners  also  import  large  amoimts 
of  crude  glycerin  which  is  purified  and  sold  to  the  American  con- 
sumers. 

The  only  method  used  for  the  purification  of  gljrcerin  is  distilla- 
tion— and  this  requires  skilled  and  careful  control,  since  glycerin  de- 
composes at  the  temperature  of  boiling  under  atmospheric  pressure, 
and  since  many  of  the  impurities  such  as  the  organic  acids  are  vola- 
tile. Pure  glycerin  boils  with  considerable  decomposition  at  290°  C, 
but  if  the  pressure  is  reduced  to  50  mm.,  the  boiling  point  is  lowered 
to  210°,  and  a  further  reduction  of  the  pressure  to  12.5  mm.  results 
in  a  boiling  point  of  180°  C. 

The  distillation  is  carried  out  in  vacuo  and  with  the  aid  of  super- 
heated steam.  There  are  a  number  of  fonns  of  special  apparatus 
which  have  been  patented,  and  for  which  improvements  are  con- 
tinuallv  being  made,  but  the  fact  remains  that  tne  efficient  operation 
depenas  not  so  much  on  the  kind  of  still  and  condenser  as  upon  the 
inaividual  skill  and  care  of  the  operator.  The  details  of  operation 
and  the  pressures  maintained  are  usually  regarded  as  trade  secrets. 
A  single  distillation,  however,  yields  a  product  which  on  evaporation 
can  be  used  for  making  dynamite.  It  has  a  pale  straw  color,  but  as 
far  as  the  tariff  is  concerned  it  is  regarded  as  refined  glycerin.  The 
chemically  pure  grades  of  glycerin  are  obtained  from  the  above  by 
repeated  distillation. 

Uses  for  glycerin. — The  largest  use  for  glycerin  is  in  the  manufac- 
ture of  nitroglycerin  for  the  useful  explosive,  dynamite.  Nitro- 
glycerin (chemically  glyceryl  trinitrate)  is  prepared  by  running 
glycerin  slowly  into  a  mixture  of  sulphuric  acid  and  nitric  acid.  It 
is  a  light-yellow  liquid  which  explodes  upon  concussion.  Dynamite 
is  prepared  by  mixing  nitroglycerin  with  infusorial  earth,  sawdust, 
or  some  similar  inert  material.  The  most  powerful  grades  contain 
75  per  cent  of  nitroglycerin.  Explosive  gelatin  is  a  mixture  of  93 
per  cent  of  nitroglycerin  and  7  per  cent  of  nitrocellulose.  \ 

The  other  uses  for  glycerin  are  numerous.  It  is  used  in  cosmetics, 
drugs,  and  medicines,  in  printing  and  dyeing  of  textiles,  in  finishing 
leatner,  in  making  printer's  rollers,  rubber-stamp  ink,  and  ink  pads. 
It  is  used  as  a  means  of  preserving  tobacco,  since  it  has  the  advantage 
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tft  imparting  a  sweet  taste  to  the  product.    Many  fermented  drinks 
contam  glycerin  as  a  sweetening  ajgent. 

•   These  and  other  uses  for  glycerin  take  advantage  of  the  following 
properties  of  glycerin: 

Antifreezing:  Exampl^automobile-radiator  preparations,  gas 
meters,  hydraulic  jacks. 

Solvent:  Example — application  of  some  coal-tar  dyes  to  fabrics^ 
extraction  of  perfume  substances  from  flowers. 

Preservative:  Example — ^food  and  tobacco  preservation,  '^glycer- 
izing"  of  cork  stoppers  to  prevent  the  growth  of  molds. 

ifedicinal:  Example — a  constituent  of  certain  medicinals,  e.  g., 
glycerophosphates,  glycerites  of  various  metals;  a  vehicle  for 
applying  various  substances  to  the  skin  for  absorption. 

Sweetening:  Example — ^beverages  and  confections. 

Competitive  conditions, — Glycerin  is  exclusively  a  by-product  of  the 
soap,  candle,  and  stearic-acid  industries,  and  the  output  depends 
not  so  much  on  the  demand  for  glycerin  as  for  the  world's  require- 
ments of  soap  and  candles.  The  world's  output  of  crude  glycerin 
has  been  estimated  at  about  85,000  tons  per  year  and  the  consump- 
tion in  the  United  States  at  40,000  tons  per  year.  The  United  States 
does  not  produce  sufficient  glycerin  to  meet  its  own  requirements 
and  before  the  war  imported  thirty  to  forty  million  pounds  of  foreign 
crude  glycerin.  The  bulk  of  this  came  from  England  and  France. 
In  these  countries  the  normal  demands  for  soap  result  in  more  of  the 
by-product,  glycerin,  than  can  be  utilized.  The  United  States,  on 
the  other  hand,  is  a  newer  and  larger  country  and  construction  work 
requiring  large  amounts  of  dynamite  and  nitroglycerin  is  continually 
under  way.  The  interesting  relation  thus  existing  between  soap 
and  dynamite,  though  not  particularly  obvious  to  the  layman,  is 
clearly  reflected  in  the  international  trade  of  glycerin. 

Since  the  beginning  of  the  war,  the  imports  into  the  United  States 
have  dropped  off  very  greatly,  decreasmg  from  36,000,000  pounds 
in  1914  to  18,000,000  pounds  m  1915.  In  1917  the  imports  had 
further  decreased  to  slightly  over  4,000,000  pounds  and  of  this 
amount  none  came  from  England.  The  explanation  of  this,  of 
course,  is  the  direct  war  demand  for  nitroglycerin  for  the  manu« 
facture  of  the  English  military  explosive,  cordite. 

With  the  increasing  use  of  hign-grade  fats  for  butter  substitutes 
and  the  conversion  of  the  fatty  oils  to  hard  edible  fats,  the  soap  and 
candle  makers  are  compelled  to  use  fats  and  oils  of  a  poorer  quality 
than  formerly  used.  These  fats  are  high  in  the  free  fatty  acids 
and  low  in  glycerin,  so  that  there  is  a  tendency  at  present  toward  a 
lowering  of  tL  proportion  of  glycerin  to  soap,  l^e  present  high 
prices,  however,  have  encouraged  the  most  efficient  improvements  m 
the  methods  of  recovery,  so  that  any  decrease  due  to  the  use  of  poorer 
grades  of  fats  is  probaoly  more  than  counterbalanced. 

Domestic  production, — The  following  table  of  production  of  glycerin 
was  taken  from  the  Abstract  of  the  Census  of  Manufactures.  1914: 
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Production  of  glycerin  in  United  States,^ 


Glycenn: « 

Crude,  for  sale- 
Pounds 

Value 

Refined ' pounds. 

For  sale- 
Pounds  

Value 

Made,  consumed pounds. 


1914 


16,568,920 
$2,278,976 
60,044,799 

50,810,406 

$10,779,204 

1,134,394 


1009 


70,677,400 
$11,762,580 


1004 


46,072,656 
$6,355,320 


1800 


26,512,454 
$3,006,601 


1  From  Census  of  Manufactures,  1914. 

*  Figures  not  available  for  total  production  of  crude  glycerin,  1914,  as  that  made  and  conEumed  in  the 
manufacture  of  a  large  portion  of  the  refined  glycerin  was  not  reported. 

Glycerin  produced  for  sale^  crude  and  refined — Production  in  United  States — States  and 

cities. 


1899 


States  or  cities. 


Quantity. 


California 

Illinois 

Massachusetts. 

Missouri 

New  Jersey... 

New  York 

Ohio 

Pennsylvania. 
A  ?1  other 


Pounds. 


Total i  26,512,454 


Value. 


1004 


Quantity,  i     Value. 


Pounds. 


$3,096,601 


46,072,658    $6,355,320 


1000 


Quantity. 


Pounds. 
740,686 

13,767.008 
1,143,760 
1,007,700 
4,047,605 

27,785,268 

17,185,148 
1,067,823 

12,341,350 


181,885>536 


Value. 


$61,331 

1,858,339 

144,112 

188,734 

653,206 

8,070,485 

2.801,700 

256,460 

1,710,107 


11,752,568 


1914 

States  or  cities. 

1914 

States  or  cities. 

Quantity. 

Value. 

Quantity. 

Value. 

California 

Pounds. 
1,067,965 
12,219,029 
5,557,022 
1,270,030 
1,170,647 

$150,158 

2,172,749 

1,056,768 

196,298 

204,470 

New  York 

Pounds. 
28,397,071 
14,852,484 
11,845,177 

$5,224,899 
2,747,217 

TlliTinis 

Ohio 

Kansas  - 

All  other 

1,306,621 

Mass&iChiisetts 

Total 

Missouri 

76,379,325 

13,058,180 

*  In  addftion,  5,633,197  pounds  were  reported  without  value  and  5,870,270  pounds  as  used  m  establish- 
ments where  produced,  or  a  total  production  of  03,308,012  pounds. 

Glyceriny  crude — Imports  by  countries. 

FISCAL  YEARS. 


Imported  from— 


Austria-Hungary . 

Belgium 

France 

Germany 

Italv 

Netherlands 

Russia,  European 

Spain 

England 

Canada 

Mexico 

Another 

Total 


1010 


Quantity. 


Pounds. 
613,754 

3,670,617 

15,043,602 

850,092 

2,213,472 

2,282,706 

244,236 

563,072 

12,996,366 

1,026,247 
530,912 
236,400 


41,181,526 


Value. 


$59,070 

353,578 

1,341,844 

98.657 

210,856 

203,143 

16,464 

71,749 

1,143,873 

103,078 

42,074 

22,378 


1911 


Quantity. 


3,666,763 


Pounds. 
197,885 

3,245,435 

13,620,247 

630,337 

2,019.702 

2,607,142 
627,622 
946,944 
14,708,730 
834,747 
483,497 
286,710 


40,100,007 


Value. 


$17,150 

418,380 

1,386.336 

63,832 
218,044 
327,448 

70,008 

157,348 

1,607,626 

104,072 

61,094 

36,434 


4,364,419 
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Olycain,  enide,  not  purified — Importi/or  etmnanption — Revenue. 


<IJ,774 


FSOU  CUBA. 


184,794 

US 

m 

249 

398 

2S3 

4W 

STT 

J8,I82 

SI. 

»S 

!■ 

IS;S 

!; 

I  £lic  months  coidlug  June  30,  l»9}. 
Glycerin,  refilled — Importt/or  conaumption — Revenue. 


Rate  of  duty. 

ijuanuty. 

Valup. 

X'^. 

V^e  pet 
quantity. 

.Iftualsnd 
CDinputed 

'T*r'" 

.C^t.  per  pound. 

Pomdi. 

953,109 
916,314 
53B;740 
5,342 
74,238 

8;971 

3a4;3si 

gss 

137^128 
19,750 
32S,832 

X)',m 

15;33.S 
10.448 
2,504 

37;ei7 

182,409 
70,301 

07;S97 

78,407 

414;300 

ie,iB2 

■?. 

0,087 

o;009 
2,142 

2,T57 
38,22^ 

109 
282 

280 

1 

M9 

:::t:::::: 

WW 

tZcents  per  pound. . 

c»,„a„,„: 

3  51 
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iremn — Domtilie  exporU, 

FISCAL  YEARS. 


■Wto- 

1»B 

Qnantllr. 

V.1U0. 

Pwndi. 
18, 886, m 

»,38S,C«4 

ilO,Ma 

ai,M*,»i 

i»,6*S 

1D,I»;,S31 

CALENDAR  YEARS. 


m. 

„ 

» 

■^ 

ty- 

V^. 

Qu«illlT. 

v.,„. 

Qulntity. 

VBlue. 

u. 

60  530 
1,1M,8M 

tsoo 

•JlS 

33, MS 
T&5,380 
130,120 

/^nA. 

73S 

Il.7«8,«3« 

»,Ma,3M 

1,190,084 

i,S23,cm 

WT*,»28 

ig  Oct.  31,  lUO.    KoC  staled  by  niuntrles. 

!n  buljb,  per  pound,  mhoUtaU,  Nevi  York,  tpot. 

Oil,  Paint,  and  Drag  Reporter.] 


..  w  -w! 

,.  181-ISJ 

::  30 -Mj 

..  iM-is! 

..  201-21 

'.'.  jo'-so) 


.22-22) 
..27-30 
..  621-85 


itilled,  per  pound,  whotetak,  New  Yorh,  tpot. 

I  Oil,  Paint,  and  Drue  Rfporter.] 


octoW,  lieb 28-28, 

Cents. 

Ootober,  1918 S84-S9 

..  00-0/        January,  m». 

..  irj-JOt      April,  ilil».... 

..  45-«       July.iaiB.... 

..  89-70        OelobBT,  1919. 

68       Januuv.  imn. 

BT        April, . 

S7       Jul;,  1» 

.  fl3J-«        OotobOT. 

'  YcUoi 


iff- 18 
IT  -m 

18  -m 


.2SJ 
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Glycerin  Maponijwalum,  loote,  per  pound,  wholuaU,  Ntw  York,  tpot. 


Mar.  31,  ma... 
JuneSO,  tei3.. 

sept.w,  leia.. 

Dec.  39,  1913... 


;;;;;;;;;;;;;;;;  w 

isi-n 

^»flw'iBu".V!l""!!I"!!"!"!;i!"!;!!  isj-i' 

Sept.  M,  IBM ; 18}-iri 

Dec.  28, 1914 18 -idl 

Mar. »,  IBIS. IM-U 

Juii«3g,l91S f>> 

Sept.  17,  IBIS (') 


,-  34I-M1 


Dec.  31,  1917... 
jBDuarv,  IfllB.. 

April,  1918 

JiHy,  iei8 49 -t» 

October,  IBIS 19-40 

jBDU«rv,  IBIB II  -II 

April,  1919 9-10 

July, 1919.. 


:» 


juiy,  iwiw 

October,  19IB... 
jBQUuy,  1030... 
April,  lOSO. 

octolwr,  ino"! 


.  13i-l4 

.  18  -isi 

.  IS  -IS 

:S:S1 


"Loose"  oniltlwl. 


Qlycerin,  dyruxmiU,  per  pound,  wkokiale.  New  York,  tpol. 
[From  on,  Paint,  aad  Drug  ReporUr.t 


Jan.  1, 

J<Sy  I,' 
Sept.  Jl 
Doc.  30 

Uar.  ai 
June  30, 1913. 


.1^,1913'"' 
»,  1B13.... 

1 21^1914".!'.! 


..  lSl-19 
..  SO  -301 
..  lBi-20 

:  llf  loi 

.  21  -2ll 


Olyceriti,  chemically  pure,  i 


cam,  per  pound,  viholesale.  New  York,  tpot. 

I,  Paint,  and  Drug  Reporter.] 


.  IH-IB 

'.'.  20  -2oi 
..  19J-1SJ 


io30, 1BI3 20t-30!     April,  19 

)(.  29, 1913 2l|-3S      July,  191 

c.  29,  1913 211-21}     OotoW, 

-  ■"  ""'  "    ■"•     "inuary, 

prll,  IC 


Apr.3,19IB 

.Inly  3,  IBIS. 

Oct.  2, 1916 

Dec31,  IBlfl fWj-TOJ 

December,  1917 7lJ-72 

Jantiary,  1918 fl4  -BS 

April,  His. 684-69 


..  Si  -S! 

its' 


1918... 


_  -214    January,  1B19... 

201-21       Anril,IC19 

~      Jiily,191B 


t-SS) 
0  -61 


1,28,  1914 23-23i  OcCoW, 

r.  29,  IBtS 21  January,  iboi u  -ug 

18  28,  ms 23-331  April,  1B20 2S -2Si 

t.  27.  IBIS 38-3(1  July,  1920 29-30 

.3,1916 53i-S«  October,  1920 304-31 


TARIFF   INFORMATION   SURVEYS. 
Olyeerin,  toap  Igt,  loote,  per  powvl,  wholetale,  Neu>  York,  ipot. 

[From  Oil,  Fslnl,  and  Drag  Rcponer.) 


Octtiwr,  1918. 3a'-37 

January.  1S19 9  -10 

April.  IBIB S  -B 

July.lBie lOi- 

Octiier,  1919. 12-13 

January,  1920 16i-17 

April,  two 13)-H 

July.lBM. IR  -lej 

OclobeMBJO 171-18 

Cnidelye. 


Cants. 

GlyixHn,  refined,  whoUtalt  at  New  York,  tpot. 


..'So."i™6 


w,  at  the  specific  gravity  ol  I.2S  or 
aot  puriQed  by  ramjiug  or  distilling. 


Refined 
Refined 


cmde,  not  puriQed... 
puiined... 


taper  pound, 
ts  per  pound. 


Court  and  Treasury  Decisions. 

'cerin,  brown  in  color  and  slightly  above  the  specific  gravity  of 
partially  refined  by  distillation,  was  hold  dutiable  as  glycerin 
A  and  not  as  "glycerin,  crude,  brown  or  yellow,  of  the  specific 
ty  of  1.25  or  less  at  a  temperature  of  60°  F.,  not  purified  by 
ng  or  distilling"  under  the  act  of  1883.     (Appeal  of  Wolf,  T.  E). 

was  partially  refined  yellow  glycerin  of  a  specific  gravity  of 
ly  less  than  1.25,  water  having  been  added  to  reduce  the  specific 
^■.  -t4fip£^l  nf  Schloesser,  T.  D.  6648.) 
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The  Treasury  Department  refused  in  1900  to  establish  a  line  of 
demarcation  between  crude  and  refined  glycerin,  and  directed  that 
in  case  of  doubt  a  sample  should  be  transmitted  to  the  collector  at 
New  York  for  analysis  and  report.     (Dept.  Order,  T.  D.  22258.) 

In  a  case  in  which  the  Board  of  General  Appraisers  held  glycerin, 
invoiced  as  ^^ crude  saponification  glycerin,'*  to  be  dutiable  as  crude 
rather  than  as  refined^  the  Court  of  Customs  Appeals  held  that  the 
board  erred  in  its  ruling  that  the  Government,  as  a  condition  prece- 
dent to  the  admission  of  evidence  of  analysis,  must  produce  a  sample 
of  the  substance  analyzed,  and  remanded  the  cause  for  retrial. 
(tJnited  States  v,  Alpers,  4  Ct.  Cust.  Appls.,  19  (T.  D.  33201).) 

Glvcerin  in  plain  glass  bottles  less  than  2i  pounds  gross  weight 
was  neld  dutiable  at  20  per  cent  ad  valorem  by  reason  of  the  pro- 
vision in  paragraph  17  that  ^'chemical  and  medicinal  compounds, 
combinations,  ana  all  similar  articles  dutiable  under  this  section, 
except  soap,  whether  specially  provided  for  or  not,  put  up  in  indi- 
vidual packages  of  2J  pounds  or  less  gross  weight  *  *  *  shall  be 
dutiable  at  a  rate  not  less  than  20  per  centum  ad  valorem,"  and  not 
at  2  cents  per  pound  under  paragraph  35  as  glycerin  refined.  (G.  A. 
7833;  T.D.  36031.) 

352S4— 21— A-9 4 


AMBER  AND  AMBEROID. 

[Par.  36,  Bct  at  1911,  tl  per  pomtd.] 


General  Information. 


pHon. — Amber  is  a  fossil  resin  from  various  species  of  extinct 
and  is  foimd  principally  along  the  shores  of  the  Baltic  in 
jermany.  Originally  it  was  obtained  almost  entirely  on 
ore  where  it  was  picked  up  after  storms  or  obtained  by  dredg- 

present  moat  of  the  ambor  is  obtained  from  mines  in  Sam- 
st  Prussia.     It  is  found  in  a  blue  earth  in  the  cretaceous 
n  at  a  depth  of  108  feet  and  46  feet  below  aea  level. 
■  varies  in  color  from  pale  yellow  to  red,  brown,  or  even  black, 

be  transparent,  translucent  or  opaque.  It  is  found  princi- 
jmail  pieces,  the  largest  mass  yet  found  weighing  13  pounds, 
■oid  is  produced  by  forming  small  bits  and  chips  ol  amber 
olid  cake  by  means  of  heat  and  hydraiilio  pressure.  In 
les,  before  pressing,  it  is  mixed  with  small  quantities  of 
lin  and  camphor, 

-The  finest  amber  and  amberoid  are  used  for  making  beads 
;r  ornaments,  mouthpieces  for  pipes,  cigar  holders,  etc. 
ller  bits  and  chips  of  amber  are  used  in  making  amberoid 
some  kinds  of  varnish.     It  produces  a  very  hard  varnish 

0  expensive  to  be  of  general  use. 

tie   production. — -The   United   States    produces    no   amber, 

^mall  quantities  have  been  found  in  Maryland   and  New 

nd  on  Marthas  Vineyard,     In  none  of  these  locaUties  does 

m  commercial  quantities. 

n  production. — ^Most  of  the  world's  supply  of  amber  comes 

nland,  East  Prussia,  though  small  amounts  are  sometimes 

ter  storms  on  the  coasts  of  England,  Denmark,  and  Scandi- 

imber  occurs  in  considerable  quantity  in  Sicily  and  a  mine 

ed  to  have  been  discovered  near  Rockwood,  Australia, 

7  the  mines  of  Samland  produced  891,328  pounds  of  amber, 

out  44,100  pounds  were  collected  on  the  seashore. 

3  Germany  exported  94,798  pounds  of  crude  amber,  valued 

160,  and  93,475  pounds  of  "amber  chips,  amberoid,  and  jet." 

3S  of  Samland  are  under  the  control  of  the  German  Govern- 

is. — All  the  amber  used  in  the  United  States  comes  from  the 
In  1913  the  imports  of  crude  amber  and  amberoid  amounted 

1  pounds,  valued  at  $339,984,  but  since  the  beginning  of  the 
e  imports  have  greatly  decreased.  In  1917  only  36  pounds 
wrtcd.     (See  table  on  p.  51.) 

history. — Amber  and  amberoid  have  been  on  the  free  list 
I  tariff  acts  except  the  act  of  1913,  which  placed  a  duty  of 
jund  on  them. 

■ting  substances. — -Amber  is  now  being  replaced  in  the  manu- 
if  ornamental  articles  by  an  artificial  product  which  resembles 
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amber  in  appearance  and  physical  properties,  but  differs  greatly  in 
cheinical  nature.  These  so-called  ^'synthetic  resins"  are  made  by 
the  chemical  combination  of  phenol  with  formaldehyde  or  hexa- 
methylene-tetramine.  They  are  chemically  more  stable  than  amber. 
Such  substances  are  bakelite,  condensite,  and  redmanol.  The  manu- 
facture of  these  synthetic  products  has  increased  greatly  in  the 
United  States  within  the  past  few  years,  and  the  claim  is  made  that 
they  are  equal  to  or  better  than  amber  for  most  purposes.  There 
are  two  varieties  of  these,  one  which  is  plastic  ana  used  largely  for 
electrical  insulations  and  another  which  is  nonplastic.  Only  tne  non- 
plastic  variety,  which  is  the  more  expensive  to  produce,  competes 
with  amber. 

Exports  of  amber  from  Germany  .^ 


Year. 


1910 
1911 
1912 
1913 


Grade. 


Quantity. 


Pounds. 
56,879 
61,027 
83,673 
94,798 


Value. 


$197,064 
209,916 
233,478 
254,660 


Amber,  chips,  amberoid 
jet,  etc. 


Quantity. 


Pounds. 
76,838 
86,200 
75,838 
93,475 


Value. 


1424,830 
461,482 
378,896 
402,696 


1  Figures  from  Vierteljahrhefte  txa  Statlstik  des  Deutschen  Reichs. 
AmJber  and  amberoid,  crude — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

19141 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 

1920  « 


Rate  of  duty. 


Free.. 
do. 


do 

do 

do 

do 

do 

$1  per  pound. 

do 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Quantity. 


PouTids. 

32,306 

37,903 

56,573 

54,606 

35,663 

35,646 

12,081 

10,404 

9,856 

443 

36 

734 

69 

25 

768 

2,696 


Value. 


$248,423 

313,517 

451,078 

436,692 

338,821 

339,984 

109,934 

107,441 

103,136 

3,699 

324 

1,280  j 

685 

222  ! 
4,278  I 
8,298  ' 


Duty 
collected. 

Value  per 

unit  of 
quantity. 

$7.69 
8.27 
7.97 
8.00 
9.50 
9.54 
9.10 
10.33 
10.46 
8.12 
9.00 
1.74 
9.92 

8.88 
5.57 
3.078 

$10,404 

9,856 

443 

36 

734 

69 

25 

768 

2,696 

Actual  and 

com{.utc<i 

ad  valorem 

rate. 


Per  cent. 


9.68 
9.66 
12.31 
11.11 
57.34 
10.07 

11.11 
17.95 
32.49 


Act  of— 

Sec. 

1883 

2503 

1890 

479 

1894 

369 

1897 

470 

1909 

488 

1913 

36 

1  Amber  in  chips  imported  in  1914,  23  pounds,  value  $9. 

Amber  and  amberoid — Rates  of  duty. 


Tariff  classification  or  description. 


*  6  months. 


Amber  beads  and  gum 

Amber,  unmanufactured,  or  crude  gum 

Amber,  and  amberoid,  unmanufactured,  or  crude  gum 

do 

Amber,  and  amberoid,  unmanufactured,  or  crude  gum,  gum  kauri, 

and  gum  copal. 
Gums:  Amber  and  amberoid,  unmanufactured  or  crude  gum,  not 

specially  provided  for  in  this  section. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 
Do. 
Do. 
Do. 
Do. 

$1  per  pound. 


GUM  ARABIC  OR  SENEGAL. 


General  Information. 

Gum  arabic  is  the  dried  gummy  exudation  from  Acacia  Senegal 
Willd.,  or  from  other  African  species  of  Acadia  (family  Leguminosse). 

SYNONYMS. 

Acacia,  U.  S.  P.,  Acacia  gummi,  Br.  P.  Galam  gum,  gum  Senegal 
(in  part). 

CLASSIFICATION. 

Gum  arabic  is  the  chief  member  of  the  so-called  arabin  series  of 
gums,  as  distinguished  from  the  bassorin  series,  represented  by 
tragacanth. 

VARIETIES. 

With  regard  to  the  gums  collectively  or  severally  known  as  ''gum 
arabic,"  it  must  be  admitted  that  in  the  present  state  of  our  knowl- 
edge of  the  botany  and  chemistry  of  the  tropical  Aca/^ias  (an  unusually 
difficult  genus),  and  because  of  the  variability  of  the  gum  of  the  same 
species,  the  frequent  mixture  of  the  products  of  different  species  and 
countries  by  collectors  and  handlers,  the  devious  ways  in  which 
some  of  the  gums  enter  the  trade,  and  the  chaotic  state  of  trade 
nomenclature,  a  wholly  satisfactory  and  definite  classification  is 
impossible.  As  these  gums  are  chiefly  used  for  technical  consumption, 
a  definite  classification  and  standard  is  somewhat  less  essential  than 
would  be  the  case  were  they  chiefljr  used  for  food  or  drug  purposes. 
For  the  present  purpose  the  following  is  adapted  from  that  used  by 
Watt,  in  his  stuay  of  the  Indian  gums.  We  may  thus  recognize  (1) 
true  gum  arabics  (limiting  the  term  somewhat  more  than  the  bare 
definition  of  the  Pharmacopoeia,  as  given  above),  and  (2)  substitute 
gums  of  closely  related  but  more  or  less  uncertain  origin,  and  very 
variable  quality,  many  of  which,  to  a  greater  or  less  degree,  approach 
or  comply  with  pharmacopoeial  requirements. 

TRUE   GUM   ARABICS. 

The  term  acacia,  or  gum  arabic,  originally  referred  to  Kordofan, 
Sudan,  Turkish,  or  Egyptian  gum,  in  the  vernacular  hashab,  the 
product  of  lower  Egypt,  Kordofan,  and  the  Sudan  region.  Neither 
this  nor  any  similar  commercial  product  originates  in  Arabia.    This 

fum  is  the  most  valuable  product  of  its  class  known  to  commerce. 
>uring  the  political  and  military  disturbances  in  Egypt  between 
1880  and  1890  this  gum  became  practically  unobtainable,  and  nu- 
merous substitutes  were  introduced.   Thebestof  thesewas  gumsenegal 
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(vernacular,  verek),  ao  called  from  the  region  producing  it.  It  has 
been  claimed  by  some  authorities  that  both  gums  are  produced  by 
Acacia  Senegal  Willd.,  but  it  is  more  likely  that  the  Kordofan  gum, 
and  not  improbably  the  better  grades  of  Senegal  gum,  are  from  the 
closely  related  A.  verek.  After  1890  the  trade  m  Kordofan  gum  was 
again  opened;  both  now  occur  on  the  market  and  are  not  usually 
clearly  differentiated. 

Trade  in  Kordofan  gum  formerl\'  centered  in  Trieste,  whence  the 
product  came  from  Cau*o,  Alexandria,  and  other  Egyptian  ports  for 
sorting.  The  gum  as  collected  is  of  extremely  variable  quality,  and 
requires  carefi^l  selection.  Thirty-two  grades  are  recognized  in 
Trieste;  about  five  are  quoted  in  our  markets.  Bases  of  selection 
are  absence  of  color,  purity,  insipidity,  solubility,  viscosity,  and  per- 
manence in  solution.  In  "recent  vears  Trieste  has  lost  its  preemi- 
nence as  a  gum  market;  much  sorting  takes  place  at  Khartown,  and 
trade  moves  largely  through  Hamburg,  Bordeaux,  and  London,  and 
a  considerable  amount  from  African  ports  to  New  York. 

Gum  Senegal  was  introduced  by  the  Dutch,  but  the  French  plante4 
a  colony  at  the  mouth  of  the  Senegal  and  took  possession  of  the 
trade.  "Export  is  from  St.  Louis,  West  Africa.  Formerly  trade  cen- 
tered in  Bordeaux;  now,  like  that  in  Kordofan  gum,  it  has  become 
more  general. 

SUBSTITUTES. 

As  has  been  previously  indicated,  it  is  at  present  impossible  always 
to  draw  a  definite  dividing  line  between  true  gum  arabics^'  and 
*^  substitutes,"  either  from  a  geographical,  botanical,  or  chemical  or 
technical  standpoint.  Man^  gums  to  be  noted  under  the  present 
caption  are  undoubtedly,  m  part  at  least,  identical  m  botanical 
ongin  and  equivalent  in  quality  to  those  treated  under  'Hrue  gum 
arabics."  Their  quality  and  appearance,  however,  are  in  general 
less  constant  and  uniform;  both  are  influenced,  doubtless,  by  varia- 
tions in  climate  and  soil  of  the  regions  whence  they  are  derived. 
Their  value  and  trade  importance  are  conditioned  by  their  resem- 
blance to  the  better  grades  of  Kordofan  and  Senegal  gum,  their 
constancy  of  character,  purity,  absence  of  color  (or  presence  of  defi- 
nite colors  for  special  purposes),  lack  of  distinctive  taste,  solubility, 
viscosity,  and  stability  in  solution.  They  may  be  grouped  conven- 
iently into  the  products  of  other  Acacia  and  closely  related  species, 
n  atural  gums  produced  by  plants  unrelated  to  Acacia,  and  artificial 
substitutes. 

Acada  gums. — African  acacias.  These,  while  apparently  included 
in  the  phannacopceial  definition,  in  general  fall  below  the  standards 
of  qualit%^  provided  for  Acacia  in  its  official  uses,  and  therefore  may 
be  considered  as  substitutes. 

Sudkin  gum. — ^This  term,  derived  from  their  usual  center  of  ex- 
port, refers  to  various  inferior  gums  produced  in  the  Nile  region, 
and  includes  for  instance  the  Gedda,  Ghedda,  Gehzirah,  Kassala, 
Massowah,  Sennaar,  and  Blue  Nile  gums.  They  have  usually  a  sour 
or  fermented  odor, 

Magador  gum. — This  product,  also  termed  Barbary,  Morocco,  or 
(vernacular)  attahar  gum,  is  a  dark-colored  gum  attributed  to 
A.  nilotica  Desf.  and  A.  arabica  Willd.,  exported  From  Morocco. 
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Other  African  gums  are  Talea,  probably  more  or  less  synonymous 
with  Suakin,  and  Cape  or  Angra  Pequena  gum,  and  Camelthone  gum 
of  South  Africa. 

"East  Indian'' acacia  gums. 

The  term  ** East  Indian"  is  not  indicative  of  the  actual  geographical 
ongin,  but  is  due  to  the  fact  that  the  trade  centers  m  Bombay. 
These  gums  are  here  received  from  Aden  and  other  Red  Sea  ports ; 
they  are  mainly  the  produce  of  Africa ;  they  differ  from  gum  Senegal 
somewhat  in  appearance  but  are  little  inferior  to  it,  thou^  being  less 
carefully  sorted.  They  are  reported  to  be  freauently  adulterated  in 
Bombay.  Two  trade  varieties  are  recognized:  Maklai,  from  Makalla^ 
Arabia,  and  maswai,  from  Massowa,  Abyssinia. 

Indian  acacia  gums, — Formerly  these  were  of  no  importance  outside 
India,  but  their  export  trade  since  1895  has  exceeded  that  of  **East 
Indian*'  gum.  About  30  Indian  acacias  yield  gum,  and  the  export 
product  is  therefore  a  badly  mixed  article.  Most  clearly  different- 
iated is  Amrad,  Oomra  watti,  Babool  or  Ghatti  (in  part)  gum,  which 
is  mainly  the  product  of  Acacia  arahica,  the  Indian  gum-arabic  or 
Babool  tree.  It  is  a  dark  product,  usually  fit  only  for  technical 
purposes. 

Acacia  arahica  is  a  cultivated  tree,  grown  mainly  for  its  bark,  which 
is  valued  in  India  as  a  tan,  for  its  wood  (fuel),  as  a  host  for  the  lac 
insect,  and  for  other  local  uses;  the  gum,  however,  is  said  to  be  less 
freeljr  produced  in  cultivation  than  in  the  tree's  wild  state,  and  may 
be  saia  to  be  a  minor  product  of  the  tree.  In  quality  it  is  much  in- 
ferior to  that  of  many  other  species,  which  however,  occur  much  less 
plentifully,  and  consequently  are  of  no  commercial  importance.  Of 
minor  consequence  may  be  mentioned  the  gum  of  Acacia  jacquemontii, 
exported  from  Karachi  as  Sind  gum  and  from  Bombay  as  Amritsar 
gum  (in  part) :  this  is  similar  to  that  of  A,  arahica  but  of  better  quality. 
Sundragum,  from  Tuticorin  and  elsewhere  on  the  Malabar  coast,  is 
produced  by  A.  catechu,  the  source  of  cutch  of  commerce.  It  is  a  gum 
of  fairly  good  quality.  A.  Senegal  also  occurs  in  northern  India,  and 
small  quantities  of  its  gum  have  been  shipped  from  Karachi.  Bom- 
bay is  the  center  of  foreign  trade  for  Indian  as  well  as  ''East  Indian'^ 
gums. 

Australian  acacias, — Australian  gums  or  wattle  gum,  is  the  product 
of  numerous  acacias,  chiefly  that  oi  ^.  pyenantha  Beuth.  These  gums 
appear  not  to  be  suitable  for  pharmaceutical  purposes,  but  are  of 
technical  value.     Exports  at  present  appear  to  be  negligible. 

American  Acacias  and  related  species, — Para,  or  Brazilian  gum,  or 
gum  angico,  is  a  dark  but  very  adhesive  gum  attributed  to  Acaciu 
angico.  It  should  not  be  confused  with  a  gum-resin  known  also  as 
Brazilian  gum,  said  to  be  obtained  from  Hymenaea  courbariij  and 
used  in  varnish  manufactures.     Goma  brea  is  another  South  American 

groduct,  yielded  by  Caesalpinia  praecox  R.  and  B.     Prosopis  juliflora 
K  C,  the  mesquite  of  the  Southwest  and  Mexico,  yields  an  excellent 
gum,  but  in  small  quantities. 

GuTus  from  sources  not  related  to  acacia. — The  most  important  of 
these  are  of  Indian  origin.  Guzarat  or  wood-apple  gum,  from  Fe- 
ronia  elepharUum  W.  &  A.  (family  Rutaceae),  is  said  to  be  the  most 
valuable.  Ghatti  gum  (for  the  most  part),  Lahore,  or  Dhaura  gum 
is  exported  in  considerable  quantity  from  Bombay,  French  India^ 
and  northern  Nigeria.     It  is  the  product  of  Anogeissus  laiifolia  WalL 
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and  is  oflGlcial  in  the  British  Pharmacopoeia.  Jingan  gum,  from 
Odina  vx)dier  Roxb.,  is  largely  used  in  India,  but  probably  is  not 
exported  save  in  mixture  with  other  gums.  Large  numbers  of  other 
gums,  orginating  in  India  and  other  countries,  and  from  most 
various  botanical  soiu*ces,  have  been  utilized  more  or  less  locally, 
but  at  present  their  commercial  importance  is  not  sufficient  to  justfy 
mention  in  this  connection. 

ABTIFICIAL  SUBSTrrUTES. 

The  more  important  substances  employed  in  some  of  the  various 
uses  of  gum  arabic — dextrin,  starch,  gelatin,  glue,  etc.,  and  their 
modifications  -  are  dealt  with  under  appropriated  headings.  Prod- 
ucts made  specifically  as  gum-arabic  substitutes  are  usually  prep- 
arations of  hydrolized  starch.  Schumann^s  universal  gum  was 
made  by  hydrolysis  of  starch  with  sulphuric  acid  at  high  temperature 
and  pressure,  neutralizing,  and  drying.  Another  substitute  has 
been  made  by  a  somewhat  similar  treatment  of  linseed.  Carrageenin, 
or  mucilage  of  Irish  moss,  a  pectin-like  substance  prepared  from  the 
seaweed  Chondrus  crispus  (L)  Stackhouse,  has  been  offered  as  imita- 
tion gum  arabic. 

Among  drugs  used  in  part  for  similar  purposes,  but  hardly  to  be 
classed  as  substitutes,  may  be  named  tragacanth,  sassafras,  salep, 
quince  seed,  linseed,  and  marshmallow. 

ADULTERANTS. 

As  indicated  in  part  in  the  preceding  paragraphs,  gum  arabic  of 
commerce  is  subject  to  frequent  adulteration,  both  with  the  sub- 
stances mentioned  and  many  others  of  known  and  unknown  origin. 
Bassora  Kuthira,  or  Kutira  gum,  a  Persian  product,  known  in  India 
as  Hogg  gum,  is  frequently  found  in  Indian  importations.  It  is 
from  Cochlospemum  gossypium  D.  C.  (family  Bixaceae). 

PRODUCTION. 

The  African  acacias  are  small,  thorny  trees  forming  entire  forests 
in  the  sandy  soil  and  near  deserts  of  northern  and  central  Africa. 
The  gum  is  a  product  of  the  degeneration  of  the  cell  structure  of  the 
inner-bark  tissues;  it  exudes  as  a  thick  juice  through  natural  or 
artificial  wounds;  this  process  of  ^^gummosis"  is  therefore  patho- 
logical and  allied  to  the  gummosis  of  the  peach,  plum,  and  certain 
other  trees;  like  these,  too,  the  etiology  of  the  disease  is  obscure. 
Some  investigators  have  ascribed  a  causative  r61e  to  bacteria  and 
certain  fimgi.  Wounds  from  which  gum  extrudes  are  plentifully 
formed  by  cracking  of  the  bark  in  hot  weather,  attacks  of  insects, 
and  by  a  parasitic  plant  which  punctures  the  bark.  Occasionally, 
especially  in  the  case  of  Kordofan  gum,  the  trees  are  wounded  by 
collectors.  The  flow  of  gum  is  very  variable,  the  most  being  pro- 
duced by  unhealthy  trees  and  in  dry,  hot  seasons.  Gum  arabic  is 
collected  between  October  and  December  by  Moors  and  Negroes, 
traveling  in  caravans. 

Collection  of  acacia  gums  in  India  is  a  desultory  occupation 
rather  than  an  organized  or  regular  business. 
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USES. 

Gum  arable  (acacia)  is  official  in  all  pharmacopcBias.  It  is  demul- 
cent and  emollient,  possessing  a  slight  medicinal  action,  and  for  its 
own  effect  is  used  in  local  applications  to  inflamed  mucous  me^I- 
branes.  Official  preparations  are  the  mucilage  and  sirup  of  acacia. 
Acacia  is  of  chief  pharmaceutical  importance  as  a  mucilaginous 
vehicle  for  more  powerful  remedies,  as  an  emulsifying  agent  to  hold 
insoluble  drugs  in  suspension,  and  as  a  pill  excipient.  Only  the 
finer  grades  of  gum  arable  are  used  in  pharmacy. 

The  purest  and  whitest  ^ades  of  gum  arable  are  employed  in  the 
preparation  of  liqueurs,  in  sizing  for  silks  and  laces,  and  m  aquarelles. 
Cheaper  grades  are  used  as  sizing  for  various  fabrics,  in  calico  printing, 
also  in  match  manufacture  and  in  water  colors,  water  paints,  and 
kalsomines.  Gum  arable  is  of  extreme  importance  as  a  source  of 
mucilages  and  adhesives;  over  220,000  pounds  is  said  to  be  used 
annually  in  Germany  on  postage  stamps.  Gum  arable  is  used  in 
confectionery,  and  also  In  some  of  Its  places  of  origin  as  a  foodstuff, 
though  it  has  little  nutritive  value.  The  poorest  grades  are  used 
In  Inks. 

Exports  of  gum  arahicfrom  Egypt. 


Countries. 


England 

France 

Italy 

Germany. 

Au-jtria-Hungary 
United  States.... 
Another 

Total 


1909 


Quantity. 


Pounds. 
312,811 
2)1,997 
240,629 
815,325 
390,810 
1,252,940 
1,186,812 


Value. 


4,491,324  !        202,765 


1910 


Quantity. 


Pounds. 

$14,221 

1,377,702 

13,124 

302, 174 

10,885 

282,933 

36,673 

1,418,067 

17,696 

373,538 

56,302 

2,425,685 

53,884 

1,250,900 

7,410,999 


Value. 


S73,346 
16,075 
13,964 
75,501 
19,743 

129>534 
66,410 


394,573 


1911 


Quantity. 


Pounds. 
8-53,681 
789,807 
197,986 

1,025,193 
300,637 

1.801,556 

1,040,267 


6,009,126 


Value. 


947,039 
43,420 
10,731 
55,857 
16,702 
97,463 
57,633 


328,745 


Exports  of  gum  arable  from  Egypt. 


Countries. 

1912 

1913 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

England 

Pounds. 
982,894 
017,553 
04,4.53 

1,210,268 
413,514 

1,751,442 

1,678,028 

$56,861 

35.259 

5,132 

69,727 

23,865 

101,868 
96, 746 

Pfmnds. 
219.622 
296; 747 
.51.506 
306; 1G7 
130,614 
23.3,464 

1,061,284 

514,473 
17,681 

3,010 
18,270 

7,736 
14,849 
64,498 

Poundf. 

71,997 
386,716 
240,383 

96,2.59 
117,660 

80,962 
301,138 

$4,211 

Franco 

22,590 

Italv 

14,a53 

Cermanv 

6,620 

Au^tria-^IuncJary 

6,870 

United  States 

4,731 

Another 

17,592 

Total 

6, 748, 152 

389, 758 

2,299,404 

140,517 

1,295,115 

75,673 
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Exports  o/s/kim  ardbicfrom  Egypt — Continued. 


Countries. 

1915 

1016 

Quantity. 

Value. 

Quantity. 

Value. 

V  n^land 

Pounds. 
212.419 
309)307 
117,429 

f 14, 167 

20,850 

7,009 

Pounds. 
142,  a52 
456, 2R9 
432,076 

$10,212 
36,767 

France 

Italy 

38,858 

i^  crraany 

A  iTtria-Huneary 

United  States 

475,576 
325,9(^7 

30,034 
21,493 

29,627 
338,153 

2,130 

M 1  ot  her 

29,629 

Total 

1,440,698 

93,553 

1,398,177 

117,596 

Imports  of  gum  arabic  into  the  United  Kingdom. 


Countries;. 

1909 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Franre 

Pimnds. 
1,263,584 

5,246,640 
864,640 

?S9,690 

388,673 

43,531 

Pmtnds. 
789,936 
6,'?98,656 
1,091,552 

$54,407 

511,401 

57,610 

Poundf. 

481,936 

10,025,904 

1,089,312 

$45,876 

906,313 

56,072 

Egypt 

f^outh  Nigeria 

North  Nigeria 

TJrili  >h  Innia 

776,832 
1,335,824 

43,263 
87,616 

716,688 
3,128,496 

48,295 
185,112 

722.848 
1,775,088 

49,526 

All  other 

124,094 

Total 

9,487,520 

652, 773 

12,025,328 

856,825 

14,005,088 

1.182, 481 

Countries. 


France 

Egypt     

South  Algeria. 
North  Nigeria. 
British  India.. 
Another 


Total. 


1912 


Quantity. 


Pounds. 
537,824 
15,774,416 
1,0^,168 


533,120 
1,029,840 


18,960,368 


Value. 


147,006 

1,368,543 

56,558 


38,226 
80,648 


1,590,981 


1913 


1914 


Quantity. 


Pounds. 

1,132,992 

10,440,304 

6,944 

1,295,108 

719,488 

1,331,792 


14,926,688 


Value. 


S79, 100 

825, 193. 

365 

68,282 

45,351 

99,987 


1,118,278 


Quantity. 


Value. 


Pownds. 

1,365,504 

9,200,688 


963,312 

1,588,608 


13,118,112 


$111,579 

28,990 


62,914 
835,208 


1,038,691 


Countries. 


France 

x:g>'pt 

South  Nigeria. 
North  Nigeria. 
British  India.. 
All  other 


Total. 


1915 


1916 


Quantity. 


Pounds. 

888,384 
9,794,848 


613,088 
1,168,160 
4,367,104 


16,831,584 


^'alue. 


Quantity. 


$91,261 

780,188 


33,204 

74,297 

262,455 


Pounds. 

814,576 
16,457,616 


705,600 

1,179,024 

683,312 


1,241,405 


19,840,128 


Value. 


$116,465 
1,927,577 


36,440 
92,989 
72,112 


2,245,583 
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Exports  of  gum  arable  from  India, 


Countries. 


United  Kingdom 

Germany 

United  States 

Another 

Total 


1909-1(T 


Quantity.  I     Value. 


Pounds. 
586,096 
831,512 
171, 136 

2,342,256 


3,934,000 


$35,034 

41,652 

9,514 

100,469 


186,669 


1910-11 


Quantity. 


Value. 


Pounds. 

753,200 
1,234,688 

416,864 
2,723,056 


5.127,808 


S45,044 
09,990 
23,700 

142,760 


281,503 


1911-12 


Quantity. 


Pounds. 

677,712 
2,178,848 

551,936 
1,931,776 


5,340,272 


Value. 


»47,307 

138,647 

36,352 

112,650 

334,956. 


Countries. 


United  Kingdom 

Germany 

United  States.... 
Another 

Total 


191^13 


Quantity. 


Value. 


Pounds. 
382,144 

1,743,952 
749,952 
986,496 


3,862,544 


$23,267 

104,119 

63,897 

55,848 


247,131 


1913-14 


1914-15 


Quantity. 


Pounds. 

664,944 
1,756,160 

975,408 
1,608,880 


5,005,302 


Value,     i  Quantity. 


$37,959 

100,119 

79,129 

86,876 


Pounds. 
716,792 
494, 144 
291,760 
822,640 


Value. 


$36.81& 
28,65» 
19,004 
40,951 


304,083 


2,324,336 


125,429- 


Countries. 


United  Kingdom 
United  States.... 
Another 

Total 


1915-16 


Quantity. 


Pounds. 
1,064,896 
44,352 
279,552 


Value. 


$58,529 

2,891 

19,977 


1,388,800 


81,397 


Gum  arable — Imports  for  consumption — Revenue. 


Fiscal  year: 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 

1920  J 


Rates  of  duty. 


J  cent  per  pound . 

do 

do 

do 

do 


.do. 

.do. 

do. 


Quantity. 


Pounds. 
3,492,682 
5,184,265 
7,613,880 
7,473,234 
6,033,341 

6,115,190 
7,076,663 
4,319,172 


Value. 


$240,066 

402,507 

679,388 

881,345 

1,242,281 

1,237,379 
950,859 
489,463 


Duty 
uollected. 


$17,463 
25,921 
.38,060 
37,366 
30,166 

30,576 
35,383 
21,595 


Value  per 

unit  of 
quantity. 


$0,069 
.077 
.089 
.118 
.205 

.202 
.124 
.113 


Actual  and 
computed 
ad  valorem 
rate. 


7.27 
6.44 
5.60 
4.24 
2.4S 


2.47 
3.72 
4.41 


'  Six  months  ending  June  30, 1920. 


TARIFF  INFORMATION  STJKVEYS. 


59 


Gum  senegcdf  prices  per  pound,  wholesale,  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 
SORTS. 


Jan.  1,1912... 
Apr.  1,1912.. 
July  1,  1912... 
Sept.  30, 1912. 
Dec.  30, 1912.. 
Mar.  31, 1913. 
June  30, 1913. 
Sept.  29, 1913, 
Dec.  29, 1913.. 
Mar.  30,1914. 
June  30, 1914. 
Sept.  28, 1914. 
Dec.  28, 1914.. 
Mar.  29, 1915. 
June  28, 1915. 


Cenit. 

1.  -12 
1  -12i 
li  -12 
1*-12 
1-12 
1  -12i 
l-12i 
1 J-IZ 
1 J-12 
li-12 
0  -12. 
0-12i 
0-12i 
0  -12 


Cents. 

Sept.  27, 1915 10  -r2i 

Jan.  3, 1916 10  -12i 

Apr.  3, 1916 18-20 

July  3,  1916 18  -20 

Oct.  2, 1916 18  -20 

Jan.  1. 1917 18-20 

Apr.  2, 1917 18  -20 

July  2,  1917 18-20 

Oct.  1,  1917 31  -34 

Dec.  31, 1917 31  -34 

January,  1920 17-19 

April,  1920 16  -18 

July,  1920 16-18 

October,  1920 16-18 


PICKED. 


Centt. 

Jan.  1,1912 14-22 

Apr.  1,1912 14-22 

Julv  1,1912 14-22 

Sept.  30, 1912 14-22 

Dec.  30, 1912 14-22 

Mar.  31,1913 14-22 

June  30, 1913 14-22 

Sept.  29, 1913 14-22 

Dec.  29, 1913 14-22 

Mar.  30,1914 14-22 

June  30, 1914 14-22 

Sept.  28, 1914 18-19 

Dec.  28, 1914 18-19 

Mar.  29,  1915 18-19 

June  28, 1915 18-19 


Cents  • 

Sept.  27, 1915 18  -19 

Jan.  3, 1916 18J-20 

Apr.  3,  1916 22  -24 

July  3,  1916 22  -24 

Oct.  2,  1916 22  -24 

Jan.  1, 1917 22  -24 

Apr.  2, 1917 22  -24 

Jiily2,  1917 22  -24 

Oct.  1,1917 35-40 

Dec.  31,  1917 35-40 

January,  1920 34  -35 

April,  1920 33  -35 

July,  1920 33  -35 

October,  1920 33  -35 


Gum  arable,  prices  per  pound,  wholesale.  New  York,  spot, 

I  From  Oil,  Paint,  and  Drug  Reporter.  | 

FIRSTS. 


Cftnts. 

Jan.  1,1912 25-35 

Apr.  1,1912 25-35 

July  1.1912 25-35 

Sept.30, 1912 25-35 

Dec.  30. 1912 25-35 

Mar.  31, 1913 25-35 

June  30, 1913 25-35 

Sept.  29, 1913 25-35 

Dec.  29, 1913 25-35 

Mar.  30, 1914 25-35 

June  29, 1914 25-35 

Sept.  28, 1914 38-40 

Dec.  28, 1914 3.S-40 

Mar.  29, 1915 35-40 

June  28, 1915 25-35 


Cents. 

Sept.27, 1915 30-35 

Jan.3, 1916 30-35 

Apr.  3, 1916 30-35 

July  3, 1916 30-35 

Oct.  2, 1916 :iO-35 

Jan.  1,1917 38-40 

Apr.  2, 1917 43-46 

July  2, 1917 4^46 

Oct.  1,1917 52-55 

Dec.  31, 1917 52-55 

January,  1920 33-36 

April,  1920 33-36 

July,  1920 31-34 

October,  1920 30-31 


SECONDS. 


Cents. 

Jan.  1,1912 19-23 

Apr.  1,1912 1^23 

July  1.1912 19-23 

Sept.  30, 1912 19-23 

Dec.  30, 1912 19-23 

Mar.  31, 1913 19-23 

June  30, 1913 19-23 

Sept.  29, 1913 19-23 

Dec.  29, 1913 19-23 

Mar.  30, 1914 19-23 

June  29, 1914 19-23 

Sept.  28, 1914 30-35 

Dec.  28, 1914 24-26 

Mar.  29, 1915 24-26 

June  28, 1915 24-26 


CeTits. 

Sept.  27, 1916 28-30 

Jan.3, 1916 28-30 

Apr.  3, 1916 28-30 

July  3, 1916 28-30 

Oct.  2, 1916 28-30 

Jan.  1, 1917 3&-37 

Apr.  2, 1917 40-42 

July  2, 1917 40-42 

Oct.  1,1917 

Dec.  31, 1917 

January,  1920 (0 

April,  1920 (0 

July,  1920 (') 

October,  1920 (') 


1  Nominal. 
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Gum  araMc,  prices  per  pou^nd,  wholesale^  New  York,  spot — Continued. 


THIRDS. 


CtnU, 

7a  D .  1 ,  1912 1 5-25 

Apr.  1, 1912 15-25 

July  1.1912 1^25 

Sept.  30,1912 15-25 

Pec.  30, 1912 15-25 

Mar.  31, 1913 15-25 

June  30, 1913 15-25 

Sept.  29, 1913 15-25 

Dec.  29, 1913 15-25 

Mar.  30, 1914: 15-25 

June  29, 1914 liV-26 

Sept.  28, 1914 24-26 

Pec.  28, 1914 22-24 


Cents. 

Mar.  29, 1915 22-24 

June  28, 1915 22-24 

Sept.  27, 1915 25-28 

Jan.  3, 1916 2&-28 

Apr.3,  1916 25-26 

July  3,  1916 25-26 

Oct.  2, 1916 25-26 

Jan.  1, 1917 34-35 

January,  1920 0) 

April,  1920 (i) 

July,  1920 r») 

October,  1920 (i) 


1  Nominal. 


WHITE. 


J 


Cfvt». 

Jan.  1, 1912 14-16 

A  pr.  1, 1912 15-16 

Julv  1, 1912 15-16 

Sept.  30, 1912 15-16 

Dec.  30, 1912 15-16 

Mar.  31, 1913 15-16 

June  30, 1913 16-16 

Sept.  29, 1913 15-16 

Dec.  29, 1913 15-16 

Mar.  30, 1914 15-16 

June  30, 1914 15-16 

Sept.  28,  1914 22-25 

Dec.  28,  1914 23-25 

Mar.  29,  1915 1^25 

June  28, 1915 18-25 


CerUi. 

Sept.  27, 1915 19-23 

Jan.  3, 1916 25-27 

Apr.  3, 1916 27-30 

July  3, 1916 27-28 

Oct.  2, 1916 25-30 

Jan.  1,1917 32-^4 

Apr.  2, 1917 35-38 

July  2, 1917 35-38 

Oct.  1,  1917 46-50 

Dec.  31, 1917 46-50 

January,  1920 30-32 

April,  1920 30-32 

Julv,  1920 30-32 

October,  1920 30-32 


SORTS,  AMBER,  CLEANED. 


"1 


•■3 
■  n 


Cents. 

Jan.  1,19121 U  -llj 

Apr.  1, 1912 » 11  -12 

Julv  1, 19121 11  -12 

Sept.  30, 1912» ^ 10  -11 

Dec.  30, 1912' 83-9 

Mar.  31, 19131 84-  9 

June  30, 19131 sl-  9 

Sept.  29, 1913 1 8j-  9 

Dec.  29, 19131 84-  9 

Mar.  31, 19141 9H0 

June  29, 1914  i 10  -104 

Sept.  28,  1914  1 20  -22 

Dec.  28, 19141 14  -15 

Mar.  29, 1915 1 12  -13 

June  28, 19151 13  -14 


Cents. 

Sept.  27, 19151 16  -18 

Jan.  3, 19161 23  -24 

Apr.3, 19161 24  -25 

July  3, 1916 18  -19 

Oct.  2,  1918 15-17 

Jan.  1,1917 16  -17 

Apr.2,  1917 18  ~l^ 

July  2,  1917 22  -23 

Oct.  1.1917 32  -34 

Dec.  31, 1917 32  -34 

January,  1920 16  -16J 

April,  1920 15  -16 

Julv,  1920 154-16 

October,  1920 154-16 


1  "Cleaned"  omitted. 


Gum,  arahic  or  Senegal — rates  of  duty. 


Act  of— 


1883 

636 

18F3 

94 

1890 

560 

1.S90 

24 

1894 


Par. 


m 


Tariff  classification  or  description. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Drups  *  *  *  gums  *  *  *  not  edible  *  *  *  in  a  crude 
state  *  *  *  not  advanced  *  *  *  and  not  specially  enumer- 
ated or  provided  for. 

\lj  mm*  gums  *  *  *  not  edible  but  which  have  been  ad- 
vanced in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manufacture,  and  not  specially  enumeratea  or  provided 
for. 

Drugs,  such  as  *  *  *  gums  *  *  *  not  edible  *  *  ♦  in  a 
crude  state  *  *  *  not  advanced  *  *  *  not  specially  pro- 
vided for. 

Drugs,  such  as  *  *  *  giuns  *  *  *  not  edible  *  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manufacture,  and  not  specially  enumerated  or  provided 
for. 

Drugs,  such  as  *  *  *  gums  *  •  *  drugs  which  are  not  edi- 
ble *  *  *  not  *  *  ♦  advanced  *  *  *  not  specially  pro- 
vided for. 


Free. 

10  per  cent. 

Free. 

10  per  cent. 

Free. 
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Gum,  arabie,  or  Senegal — rates  of  dut)f — Continued, 


Act  of— .  Par. 


1894 
1897 
1897 

1909 
1909 


1913 


16| 
548 
20 

559 
20 


Tarifl  classiflcation  or  description. 


36 


Drugs,  such  as  *  *  *  giisu  *  *  *  not  edible  *  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manufacture,  and  not  specially  provided  for. 

Drugs,  such  as  *  *  *  gums  *  *  *  which  are  drugs  and  not 
edible  *  *  *  in  a  crude  state  *  *  *  not  advanced  *  *  * 
not  specially  provided  for. 

Drugs,  such  as  *  *  *  gums  *  *  *  which  are  drugs  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  refining, 
grinding,  or  Other  process,  and  not  specially  provided  for. 

Drugs,  such  as  *  *  *  gums  *  ♦  *  which  are  natural  and  un- 
compounded  drugs  and  not  edible  and  not  specially  provided  for 

*  *  *  in  a  cni^e  state,  not  advanced  *  *  *  :  Provided,  Tl\aX 
no  article  containing  alcohol,  or  in  the  preparation  of  which  alcohol 
is  used,  shall  bo  admitted  free  of  duty  under  this  paragraph. 

Drugs,  such  as  *  *  *  gums  *  *  *  which  are  natural  and  im- 
oompounded  drugs  arid  not  edible,  and  not  specially  provided  for 

♦  *  *  but  which  are  advanced  in  value  or  condition  by  any 
process  or  treatment  whatever  beyond  that  essential  to  the  proper 
packing  of  the  drugs,  and  the  prevention  of  decay  or  deterioration 
pending  manufacture  *  *  *  :  Provided,  That  no  article  con- 
taining alcohol,  or  in  the  preparation  of  which  alcohol  is  ascd,  shall 
be  classified  for  duty  under  this  paragraph. 

Gums   *   *   *   arable  or  Senegal   *   ♦   ♦ 


Rates  of  duty. 

specific  and  ad 

valorem. 


10  per  cent. 
Free. 


}  of  1  cent  per 
pound  plus  10 
per  cent  ad  va- 
lorem. 

Free. 


i   of   1    cent   per 
pound    plus    10 

{>er  cent  ad  va- 
orem. 


\  cent  per  pound. 


Court  and  Treasury  Decisions, 
decisions  under  the  act  of  1913. 

Ab.  38356.  Gum  arabic;  crude  sum.  Protest  740933  of  Hensel, 
Bruckiriann  &  Lorbacher  (New  York). 

Brown,  General  Appraiser.  The  merchandise  here  in  dispute  was 
invoiced  as  ''Gum  insoluble  (gum  arabic). ''  It  was  classified  under 
the  provision  in  paragraph  36,  act  of  1913,  for  ''gums;  *  *  * 
arabic  Or  Senegal,  one-half  cent  per  pound.' ^  It  is  claimed  to  be 
free  under  paragraph  477  as  a  crude  gum  not  specially  provided  for. 

The  question  turns  on  the  fact  of  identity. 

The  importers'  witnesses,  Joseph  Hanil,  of  Jacques  Wolf  &  Co.; 
A.  E.  Willeneucher,  salesman  of  the  National  Aniline  &  Chemical 
Co. ;  R.  HiUier,  foreign  representative  of  dealers  in  this  merchandise, 
who  sold  to  the  importers  here  for  a  foreign  house;  and  Charles  T. 
Domeroy,  a  chemist,  testified  that  this  substance  is  not  gum  arabic. 

The  Government's  case  is  based  upon  the  testimony  of  Dr.  Rusby, 
professor  of  materia  medica  in  the  New  York  College  of  Pharmacy 
and  pharmacologist  for  the  United  States  Government,  Department 
of  Agriculture,  who  described  this  article  as,  in  his  opinion,  a  low- 
grade  gum  arabic;  and  upon  the  testimony  of  Dr.  Knight,  chemist, 
who  also  testified  that  it  was  a  low-grade  arabic. 

An  analysis  of  the  testimony  of  Dr.  Rusby  shows,  however,  that 
his  conclusion  is  based,  first,  upon  certain  tests  he  made  which 
indicated  to  him  that  it  contained  a  considerable  portion  of  gum 
arabic.  He  did  not  claim  that  it  was  entirely  gum  arabic,  but 
admitted  that  it  was  a  mixture.  After  powdering  it,  he  attempted 
to  dissolve  it,  and  he  styles  the  result  of  such  attempt  "a  fairly 

food  solution."     This  was  offered  in  evidence  as  illustrative  Ex- 
ibit  1,  containing  what  purports  to  a  scientist's  mind  to  be  a  solu- 
tion, but  what  to  the  ordinary  man  would  be  a  runQing  mass  far 
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short  of  a  solution.     When  asked  by  Judge  McClelland  (p.  62  of 
the  record) : 

Did  you  test  to  see  whether  it  would  sen'^e  the  purpose  of  gum  arabic? 

He  answered: 

No,  sir;  I  didn't  test  it  for  that.  I  tested  to  see  whether  it  would  respond  to  the 
tests,  assuming  it  to  be  gum  arabic  solution,  and  it  did. 

Q.  (By  General  Appraiser  Brown.)  In  what  way  did  you  test? — A.  It  didn't 
give  a  blue  color  with  iodine  and  it  yielded  a  precipitate  with  a  borax  solution, 
and  yielded  a  precipitate  with  a  solution  of  lead  acetate,  which  are  the  marks  by 
which  we  determine. 

Now,  these  tests  only  go  to  show  the  presence  of  arabm  in  the  ffum, 
and  show  that  it  is  a  mixture  of  gum  arabic  with  something  else — 
bassorin  or  other  gums.  They  hardly  indicate,  in  the  absence  of  a 
quantitative  analysis,  that  the  mixture  here  found  could  be  con- 
sidered gum  arable  in  a  commercial  or  practical  sense. 

Dr.  Rusby  further  explained  that  the  use  of  pure  gum  arabic  is 
for  making  mucilage  ana  as  an  excipient  in  the  preparation  of  medi- 
cines. He  did  not  claim  that  Exhibit  1  would  pass  as  a  mucilaee 
made  from  gum  arabic,  but,  on  the  contrary,  stated  that  it  would 
pass  as  a  mucilage  made  from  a  mixture  of  gum  arabic  and  something 
else,  and  he  further  said  (p.  65): 

I  don't  think  that  would  make  a  good  mucUage. 

He  further  said  he  did  not  have  experience  enough  to  say  whether 
it  would  be  commercial  gum  arabic. 

Dr.  Knight^s  testimony  seems  to  be  based  entirely  upon  chemical 
tests  which  showed  the  presence  of  arabin.  This  is  not  conclusive 
in  our  opinion,  because  arabin  is  contained  in  some  proportion  in  a 
great  many  other  gums  besides  gum  arabic,  namely,  Senegal,  cherry, 
tragacanth,  bassora.  See  Ure^s  Dictionary  of  Arts  and  Manufactures 
under  the  title  of  "Gum." 

As  against  this,  the  weight  of  the  testimony  is  clearly  to  the  effect 
that,  to  be  a  commercial  gum  arabic,  it  must  be  readily  and  easily 
soluble  in  a  small  quantity  of  water,  much  more  so  than  this  gum ; 
that  in  commerce  the  lowest  grades  of  gum  arabic  sell  for  about 
9  cents  per  pound,  while  the  mixture  of  bassorin  gums  run  about 
5  to  5i  cents  per  pound,  the  gum  here  in  question  being  invoiced  at 
5J  cents. 

So  taking  the  record  as  a  whole,  on  the  basis  of  the  physical  and 
chemical  tests  upon  which  the  classification  has  been  made,  we  hold 
on  this  record  that  by  a  fair  preponderance  of  evidence  the  importer 
has  overcome  the  presumption  in  favor  of  the  action  of  the  classifying 
officer,  thus  explained  and  lunited  by  the  testimony  itself. 

The  protest  is  therefore  sustained,  except  as  to  the  claim  for  5 
per  cent  discount,  which  was  not  supported  by  evidence,  and  as  to 
this  claim  the  protest  is  overruled. 

Under  Ab.  39109,  Ab.  39267,  and  Ab.  39298,  merchandise  of  similar 
or  identical  character  was  held  entitled  to  free  entry. 

Note. — Following  T.  D.  36548  of  July  3^  1916,  gums  not  medicinal  and  not  speci- 
fically provided  for  have  been  held  dutiable  at  10  per  cent  ad  valorem  as  raw  or 
unmanufactured  articles  not  enumerated  or  provided  for  (par.  385).  Importations  of 
the  kind  referred  to  in  the  above  abstracts  would  presumably  be  included. 


CAMPHOR,  NATURAL  AND  SYNTHETIC. 


SUMMART, 


Description. — Camphor  is  a  definite  chemical  compound  derived  by 
distillation  from  the  wood  and  other  parts  of  the  camphor  tree.  The 
act  of  1913  recognizes  the  following  classifications: 

Crude  camphor:  This  material  is  obtained  by  the  first  distillation 
of  the  camphor  wood.  It  contains  camphor  oil  and  certain  other 
impurities. 

Refined  camphor:  This  is  produced  by  distillation  from  crude 
camphor. 

Synthetic  camphor:  This  is  a  chemical  compound  produced  by 
various  manufacturing  processes,  usually  from  pinene,  the  chief 
constituent  of  turpentme  oil. 

Camphor  is  used  chiefly  in  the  manufacture  of  celluloid  and  allied 
products.  Considerable  amounts  are  also  used  in  pharmacy  and 
medicine. 

Domestic  production, — The  camphor  tree  is  not  native  to  the 
United  States,  but  was  introduced  into  Florida  and  other  southern 
localities  about  1875.  During  the  latter  part  of  the  nineteenth 
century  the  United  States  Department  of  Agriculture  distributed 
seed  and  yoimg  trees  of  camphor  throughout  the  Southern  and  South- 
western States.  These  were  chiefly  grown  as  ornamentals  for  shade  , 
trees  and  hedges.  Investigation  of  tne  camphor  possibilities  in  this  ) 
country  dates  from  1904.  The  high  prices  reached  by  camphor  in  , 
1907  stimulated  a  considerable  interest  in  the  growing  of  the  camphor  « 
tree  in  Florida,  Texas,  and  California.  The  present  commercial  j 
center  of  the  American  camphor  industry  is  Putnam  County,  Fla. 
In  1916  production  is  given  as  8,000  pounds.     The  camphor  tree                       i 

?rows  well  on  sandy  soils  where  it  is  not  subjected  to  severe  drought.  • 

he  interior  of  Florida  has  been  chiefly  exploited  for  camphor  grow-  H 

ing  and  is  probably  the  best  location  for  the  tree  in  the  United  States.  ^ 

American  methods  of  production  differ  widely  from  those  formerly 
practiced  in  Formosa  and  Japan.  In  this  country  the  twig  clippings 
and  leaves  of  young  trees  are  gathered  annually  in  such  a  manner 
as  not  to  permanently  injure  tne  tree.  Special  mechanical  devices 
for  gathering  and  distillation  have  been  developed.  While  the 
camphor  production  in  the  United  States  is  said  to  offer  considerable 
promise,  production  is  yet  and  probably  will  remain  for  some  years 
msignificant  as  compared  with  imports. 

American  camphor  refining  is  an  extensive  industry  localized 
chiefly  in  the  neighborhood  m  New  York  and  Philadelpnia.  Cam- 
phor oil,  obtained  as  a  by-product  of  refining,  is  commercially  impor- 
tant in  the  manufacture  of  perfumes.  Synthetic  camphor  was  at 
one  time  (about  1907)  rather  extensively  produced  in  the  United 
States.     The  decUne  in  the  price  of  camphor  and  the  rise  in  prices 
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of  turpentine  and  other  materials  used  in  manufacture  caused  the 
disappearance  of  American  synthetic  camphor  from  the  market 
severfj  years  ago.  In  recent  years,  however,  the  production  of 
synthetic  camphor  was  again  established  in  the  Unitea  States. 

Foreign  production,— ^SLvaphor  is  chiefly  produced  in  Formosa 
where  the  industry  has  been  extensively  conducted  by  the  Japanese 
since  their  conquest  of  the  island  in  1895.  Since  1899  the  Formosan 
and  Japanese  camphor  industry  has  been  in  the  hands  of  a  monopoly 
controlled  by  the  Japanese  Government.  This  monopoly  has  intro- 
duced new  methods  of  production,  prevented  wasteiul  destruction 
of  camphor  trees,  and  obtained  control  of  the  Japanese  camphor 
refining  as  well  as  the  distillation  of  pure  camphor.  The  annual 
exports  of  Japanese  camphor  in  recent  years  have  been  estimated 
at  between  5,000,000  and  9,000,000  pounds,  of  which  about  one- 
half  is  furnished  by  Formosa.  In  recent  years  the  Japanese  camphor 
monopoly  has  exercised  its  control  over  imports  by  cutting  down 
:  the  amount  of  crude  camphor  put  on  the  market  and  increasing  in  a 

I  measure  exports  of  refined  camphor.     Camphor  is  also  produced  for 

1*  commerce  in  China.     In  this  country,  however,  wasteful  methods 

of  production  have  greatly  decreased  camphor  forests  and  a  conse- 
•*  quent  diminution   oi   exports.     The  camphor   tree  has   also  been 

introduced  into  subtropical  countries,  especially  India,  Java,  and 
r\  southern  Europe.     At  present,  however,  none  of  these  are  of  com- 

;J  mercial    importance    in    the    production  of  camphor.     Important 

5  centers  of  camphor  refining  outside  Japan  and  Formosa  are  Germany, 

and,  to  a  less  extent,  India.  Synthetic  camphor  was  formerly 
extensively  inanufactured  in  Germany.  In  recent  years,  like  the 
American  synthetic  product,  it  has  dropped  from  trade. 

Imports, — American  imports  of  crude  camphor  for  the  years  1909- 
1913  averaged  2,875,396  pounds,  valued  at  $861,029.  For  the  years 
1915-1918,  during  which  period  the  previously  free  commodity  paid 
a  duty  of  1  cent  per  pound,  an  average  annual  amount  of  4,658,483 
pounds,  valued  at  $1,427,311,  is  reported. 

Refined  camphor, — ^Imports   of  refined   camphor  for   the   period 
1909-1913  averaged  425,403  pounds,  valued  at  $148,112.     For  the 
"  period    1915-1918,    2,281,035   pounds   and   $996,145    are   reported 

'C  annually. 

Insignificant  imports  of  synthetic  camphor  are  reported  only  in 
1915-1917. 

Revenue. — Crude  camphor,  since  the  imposition  of  duty  in  1913, 
has  paid  an  average  annual  revenue  of  $41,548.  For  this  period 
refined  camphor  has  yielded  an  average  revenue  of  $98,681.  For  the 
period  1909-1913  the  latter  commodity  yielded  (at  6  cents  per  pound) 
an  average  revenue  of  $25,112. 

Prices, — Import  values  of  crude  camphor  for  the  period  1909-1918 
have  varied  between  26.2  cents  per  pound  and  39.9  cents.  During 
this  period  the  refined  product  has  varied  between  32.2  cents  and  69 
cents.  A  large  number  of  grades  and  varieties  of  camphor,  chiefly 
dependent  upon  size  of  package  or  tablet,  are  quoted  on  the  New 
York  wholesale  drug  market.  For  the  period  1912-1918  a  representa- 
tive grade  of  American  refined  camphor  varied  from  41  cents  per 
pound  to  90  cents.  In  this  period  American  refined  camphor  is 
quoted.  Slightly  higher  prices  are  usually  (quoted  for  Japanese 
refined  campnor.     Crude  camphor  is  not  quoted  m  the  Oil,  Paint,  and 
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Drug  Reporter  which  has  been  used  as  a  source  of  commercial  in- 
formation on  prices. 

Tariff  history, — ^The  act  of  1913  contains  the  following  provision: 

36.  Gum     *    *    ♦    camphor,  crude,  natural,  1  cent  per  pound;  camphor,  refined 
and  synthetic,  5  cents  per  pound. 

In  previous  acts  since  1883  crude  camphor  has  been  admitted  free 
while  refined  camphor  has  been  dutiable  at  from  4  to  6  cents  per 
pound  save  in  the  camphor  prior  to  1909  was  held  dutiable,  in  accord- 
ance with  its  purity  as  compared  with  natural  crude  or  refined 
camphor. 

General  Information. 

description. 

Camphor  is  a  dextro-rotatory  ketone  obtained  from  Cinnamomum 
campJiora  (Linn6).  The  chief  sources  of  supply  are  Formosa,  Japan, 
China,  Florida.  Synthetic  camphor,  an  optical  isomer  (inactive;  of 
camphor,  is  mahufactured  from  oil  of  turpentine. 

**  Camphor,^'  in  its  original  meaning,  was  a  general  term  used  to 
designate  various  solid  substances  which  separate  from  volatile  oils 
upon  cooling.  The  term  camphor  also  has  a  somewhat  more  specific 
general  meaning,  inclusive  of  the  alcohols  and  ketones  of  terpenes, 
usually  of  a  solid  nature,  which  occur  associated  with  volatile  oils  in 
plants.  They  are  grouped  by  Thorpe  (see  bibliography)  in  four 
groups,  as  isomerides  or  homologues  of  (1)  peppermint  camphor  or 
menthol,  (2)  Borneo  camphor  or  Dorneol,  (3)  conunon  or  laurel  cam- 
phor, and  (4)  thyme  camphor  or  thymol.  Menthol  and  thymol  will 
De  treated  separately,  but  borneol  and  its  homologues  may  be  briefly 
discussed  here. 

Borneo,  Malayan,  Borus,  or  Dryobalanops  camphor,  borneol  or 
camphol,  is  derived  chiefly  from  Dryobalanops  aromatica  Gartn,  an 
extremely  large  tree  foimd  in  Borneo,  Sumatra,  Labuan,  and  the 
Malay  Peninsma.  Borneol  occurs  in  fissures  in  the  wood;  yield  per 
tree  varies  from  none  to  11  pounds.  While  this  product  has  not 
frequently  entered  American  trade,  it  has  been  in  considerable  de- 
mand in  the  Orient.  Owing  to  extensive  collection,  with  consequent 
destruction  of  the  trees,  the  Dryobalanops  forests  of  Sumatra  have  been 
virtually  ruined,  and  the  supplies  elsewhere  much  depleted.  This 
form  of  borneol  is  dextro-rotatory.  It  is  also  a  constituent  of  rose- 
mary oil,  Spanish  lavender  oil,  and  a  few  others;  it,  and  its  laevo 
isomer,  may  be  formed  bv  the  action  of  reducing  agents  on  common 
camphor,  as  a  product  oi  the  distillation  of  amber  with  potash,  and 
by  various  synthetic  means.  In  its  general  characteristics  it  is  also 
very  similar  to  common  camphor.  In  its  physiological  action  it  is 
nearly  identical  with  this  substance.  Its  odor,  however,  is  somewhat 
dijBFerent.  It  is  chiefly  consumed  in  native  funeral  rites  in  the  local- 
ities where  it  occurs;  some  is  also  exported  to  China,  where  it  is  said 
to  be  valued  at  from  30  to  90  times  the  price  of  common  camphor. 
In  China  it  is  used  for  embalming  purposes. 

Ngai  camphor,  chiefly  laevo-borneol,  is  obtained  by  distillation  of 
the  weed  Blumea  balsamifera  (Fam.  Compositae)  in  the  Himalayas; 
it  is  refined  in  Canton  and  exported  thence  at  the  rate  of  about 
10,000  pounds  annually.     It  resembles  borneol  very  closely.     Laevo- 
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borneol  is  also  contained  in  a  number  of  volatile  oils,  among  which 
I  those  of  valerian  and  of  various  species  of  Abies  may  be  mentioned. 

Isobomeol,  optically  inactive,  is  an  intermediate  product  in  the 
manufacture  of  synthetic  camphor,  and  will  be  referred  to  again. 

The  homologues  of  borneol  are  rather  numerous,  but  of  little  com- 
mercial interest. 

Homologues  of  common  camphor. — ^Among  these  may  be  men- 
tioned matico  camphor,  from  matico  (Piper  angustifoUum,  fam. 
Piperaceae)j  cubeb  camphor,  from  the  ola  fruit  of  Piper  cubeba, 
Patchouli  camphor,  from  Pegostemon  heyneanus,  and  sandalwood 
camphor,  from  sandalwood,  Santalum  album.  All  these  are  obtained 
from  the  volatile  oil  of  the  different  plants. 

Camphors  from  plants  other  than  Cinnamomum  camphora.  Cam- 
phor is  a  constituent  of  the  volatile  oils  of  lavendar,  rosemary,  and 
spike;  also,  to  the  extent  of  25-40  per  cent,  of  the  oil  of  black  sage 
(Ramona  stachyoides)  j  a  common  plant  of  southern  California,  also 
of  the  oil  of  swamp  hsLj  {Persea  pubescens)  of  the  Atlantic  coast.  A 
!  laevo  camphor  occurs  in  a  few  oils  of  no  special  importance,  and 

i  isomerides  of  camphor  are  of  rather  widespread  occurrence. 

As  adulterants  of  camphor,  artificial  camphor  (pinene  hydrochlorid) , 
stearic  acid,  borax,  starch,  and  other  substances  occur. 

PRODUCTION   AND  TRADE. 
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'  f  The  camphor  of  commerce  is  a  product  of  a  large,  handsome  ever- 

green tree;  the  camphor  tree,  or  camphor  laurel,  closely  allied  to  the 
species  which  furnishes  cinnamon.  It  is  indigenous  to  Formosa, 
China,  and  Japan,  whence  come  the  chief  supplies  of  camphor,  and 

^5  has  been  introduced  for  the  sake  of  its  product  into  Florida,  German 

East  Africa,  Ceylon,  and  elsewhere,  and  chiefly  as  a  shade  tree  in 

?*.  almost  all  warm  climates. 

Formosan  and  Japanese  camphor. — ^Formosa  furnishes  the  great 
-  bulk  of  commercial  camphor.    Prior  to  1895  Formosa  was  Chinese 

!  r  territory.    Owing  to  the  unscrupulous  methods  of  the  camphor  dealers 

and  the  head-hunting  proclivities  of  the  inhabitants  of  the  interior  of 
the  island,  the  industry  had  declined  to  small  proportions.  Following 
the  Chino-Japanese  War  Formosa  passed  into  the  hands  of  the  Japa- 
nese; in  1899  the  Japanese  Government  took  over  the  campnor 
industry  of  the  island,  and  instituted  vigourous  measures  for  the  reor- 
ganization of  the  trade.  The  camphor  forests  of  the  interior,  while 
apparently  inexhaustible,  had  been  wastefuUy  handled  by  the  col- 
lectors, and  the  savage  islanders  had  prevented  access  to  a  large  por- 
tion of  their  area.  The  Japanese  established  a  large  police  force  for 
the  protection  of  the  industrj?^,  stopped  in  large  measure  the  need- 
lessly destructive  practices  which  had  been  in  vogue,  instituted  more 
modern  methods  for  obtaining  and  purifying  camphor,  and  estab- 
lished a  system  of  replanting.  In  1903  the  scope  of  the  Japanese 
monopoly  was  extended  to  Japan  proper;  camphor  here  is  produced 
on  the  islands  of  Kiusiu,  Shikoku,  and  in  Nippon  up  to  the  thirty- 
sixth  parallel  of  north  latitude.  Under  the  Japanese  system  trees 
under  50  years  of  age  are  considered  unfit  for  camphor  production. 
The  trees,  which  vary  greatly  in  camphor  content,  are  marked  in  the 
forest  by  an  expert  and  cut,  after  which  the  lower  part  of  the  trunk 
and  roots,  in  the  form  of  chips,  are  steamed  in  roughly  built  portable 
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In  normal  times  Germany  and  the  United  States,  taking  about 
equal  amounts,  are  the  largest  importers  of  Japanese  camphor; 
Great  Britain  and  France  each  take  a  somewhat  smaller  amount; 
British  India  imports  large  amounts,  both  for  consumption  and 
reexport. 

OKinese  camphor, — The  camphor  tree  is  found  in  the  coast  provinces 
of  China  from  Shanghai  to  Cochin  China.  Camphor  has  been  chiefly 
produced  along  the  Min  River  in  the  Province  of  Fukien.  Chinese 
camphor  has  been  an  article  of  commerce  for  centuries,  but,  since  the 
acquisition  of  Formosa  by  the  Japanese,  it  has  been  important  at 
only  one  period.  During  the  earlier  years  of  the  monopoly  much 
interest  was  shown  in  Chinese  camphor  as  a  competitive  product; 
the  camphor  resources  of  Fukien  were  ruthlessly  exploited  by  Jap- 
anese, British,  and  Chinese  interests.  According  to  Eaton  and 
Wiesner,  Chmese  exports  rose  from  717,000  pounds  in  1905  to 
3,219,000  pounds  in  1907,  and  fell  rapidly  and  steadily  to  346,000 

Sounds  in  1912.     The  increase  was  coincident  with  high  prices  forced 
y  the  Japanese  monopoly,  and  the  decrease  with  the  lowering  of 
^  price  by  that  interest  and  the  introduction  of  synthetic  camphor, 

I  but  the  latter  was  doubtless  influenced  largely  by  the  virtual  extinc- 

'^  tion  of  commercial  camphor  trees  in  Fukien.     Here  they  occurred 

not  in  forests  as  in  Formosa  but  scattered  about  the  coimtry,  mostly 
J  in  villages;  it  was  estimated  in  1907  (Consular  and  Trade  Reports 

No.  2920)  that  the  supply  woidd  last  foiu*  or  five  years.  That  this 
estimate  was  well  justified  is  shown  by  the  fact  that  the  exports 
of  Foochow  and  other  ports  of  Fukien,  declined  from  2,620,000 
pounds  in  1907  to  26,600  pounds  in  1912.  Fukien  camphor  went 
from  local  ports  chiefly  via  Hongkong  to  America  and  Europe. 
Since  1909  Shanghai  has  been  the  chief  port  of  export. 
^ '  Chinese  production  methods  are  similar  to  the  early  Japanese,  but 

even  more  primitive.  The  chopped  camphor  wood  is  boiled  in  water 
till  the  camphor  adheres  to  the  stirring  stick,  when  the  liquid  is 
drained  off  and  cooled,  and  the  deposited  mixture  containing  cajnphor 
is  purified  by  sublimation.  Only  old  trees  are  used.  Their  rapid 
destruction  in  Fukien  led  to  the  imposition  of  taxes  of  about  57 
cents  per  100  pounds  of  camphor,  and  28  cents  per  100  poimds  of  oil. 
These  taxes,  it  was  calculated,  would  produce  about  $8,300  to  $11,450 
per  year,  which  sum  was  to  be  expended  in  planting  and  cultivating 
new  trees.  While  it  was  planned  to  plant  five  young  trees  for  every 
old  one  cut,  it  is  questionable  how  far  the  project  was  carried  out; 
at  all  events,  under  the  old  oriental  system  oi  management,  these 
would  not  come  into  use  for  50  years. 

No  information  of  value  has  been  found  regarding  the  production 
of  Chinese  camphor  outside  Fukien  and  its  immediate  environs. 

East  India  camphor, — In  recent  years  experimental  plantings  of 
camphor  have  been  made  in  Ceylon  and  in  the  Federated  Malay 
States,  by  British  Government  agencies  and  by  private  individuals. 
These  are,  thus  far,  of  little  commercial  importance,  but  the  prospects 
of  the  industry  are  said  to  be  good.  The  camphor  tree  is  easily 
established  from  seed  and  root  cuttings,  and  thrives  in  certain  types  of 
soil  which  are  unfitted  for  ordinary  agricultural  operations.  About 
1,000  acres  were  under  camphor  in  Ceylon  in  1908,  and  about  1,700 
pounds  of  camphor  exported.     In  these  localities  the  young  trees  are 
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-clipped,  and  the  clippings  distilled,  as  in  America.     Estimated  yields 
are  170  pounds  of  camphor  per  acre  per  year. 

The  camphor  tree  has  also  been  introduced  into  Java  and  other 
islands  of  tne  South  Seas. 

American  camphor. — TThe  date  of  the  introduction  of  the  camphor 
tree  into  America  is  uncertain,  but  is  probably  prior  to  1875.  Aoout 
1S80  the  United  States  Department  of  Agriculture  distributed  seed 
and  young  trees.  Camphor  trees  were  first  planted  in  the  Southern 
and  Southwestern  States  as  ornamental  shade  trees  or  as  hedges  and 
windbreaks.  Investigation  of  the  camphor  possibilities  of  the  tree  in 
the  United  States  dates  from  1904.  Material  was  distilled  chiefly  in 
Florida,  Texas,  and  California.  About  1907  camphor  reached  its 
highest  price — $1.24  per  pound  for  the  product  refined  in  America — 
and  this  stimulated  interest  in  American  production. 

The  method  of  utilization  of  the  camphor  tree  in  America  is  quite 
different  from  that  chiefly  practiced  in  the  Orient.  Instead  oi  the 
wood  of  the  50-year  old  tree,  twig  clipping  and  leaves  of  trees  5  or  6 
years  old  and  older  are  distilled  with  steam.  Shearing  is  annual,  at 
the  end  of  the  growing  season,  and,  if  properly  carried  out,  does  not 
injure  the  tree.  A  special  mechanical  contrivance,  consisting  of  huge 
mechanically  operated  shears,  mounted  on  a  power  truck  upon  which 
the  clippings  fall,  may  be  used.  These  clippings  are  (juite  variable  in 
oil  and  camphor  content,  and  experiments  in  selective  breeding  are 
being  carried  out.  From  1  to  1.25  per  cent  of  the  green  weight  of  the 
mass  is  probably  a  good  average,  and  amounts  to  175  to  200  pounds 
of  camphor  per  acre. 

Distillation  may  be  carried  out  in  any  pf  the  ordinary  types  of 
stills  used  for  volatile  oils,  but,  owing  to  the  rapid  solidification  of  the 
camphor,  special  condensers  must  be  employed. 

The  camphor  tree  grows  well  on  rather  barren  sandy  soils.  While 
it  has  been  grown  as  far  north  as  vSouth  Carolina,  severe  frosts  are 
fatal  to  it.  Localities  whose  minimum  winter  temperature  goes 
below  20°  F.  are  unsuited  for  commercial  production.  The  interior 
of  Florida  probably  offers  the  best  field  for  American  camphor  pro- 
duction. 

In  recent  years  several  organizations  have  planted  commercial  areas  ] 

of  camphor  trees,  chiefly  in  Putnam  County,  Fla.     The  largest  fiim  ; 

had,  in  1917,  a  plantation  of  2,500  acres,  and  the  1916  production  is  [ 

given  as  80,000  pounds  (Oil,  Paint,  and  Drug  Reporter,  Feb.  26,  1917,  -  1 

p.  18).     Another  company  has  announced  its  intention  of  setting  out  [ 

11,000  acres  within  five  years. 

Florida  camphor  growing  has  been  the  object  in  recent  years  of 
some  advertising  of  a  more  or  less  questionable  type;  it  is,  thus  far,  an 
enterprise  requiring  considerable  capital.  About  500  acres  is  the 
smallest  amount  which  can  be  handled  economically,  and  this  requires 
expensive  distilling  machinery,  as  thus  far  there  appears  to  be  no 
custom  stills  or  markets  for  clippings. 

African  cfl-mphor. — The  camphor  tree  has  been  introduced  in  a  , 

number  of  African  localities,  among  which  G'^'^^m^r  iK^st  Africa, 
Madagascar,  Egypt,  the  Gold  Coast,  and  Ny:    .  J-T'^^fesinen-  j 

tioned.  These  are  still  in  an  early  stage,  anostite,  on^  ^he  >yj  ^^' 
formation  concerning  their  scope  is  available.  *~^HS^^/^o^^^^t  in 
German  East  Africa,  begun  experimentally  under  the  ausplccb  of  the 
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rman  Government,  appefus  to  be  of  most  import»nce.  Prior  to 
3  war  a  few  8mall  shipments  of  camphor  from  this  source  had  been 
leived  at  Hamburg. 

Camphor  in  other  localities. — 'The  camphor  tree  has  been  introduced 
iefly  for  ornamental  purposes,  in  ntimerous  localities  where  climatic 
iditions  are  suited.  It  has  been  grown  for  a  long  period  in  southern 
irope —Portugal,  Spain,  France,  and  Italy.  Giglioli,  whose  mono- 
ipn.  "  La  Canfora  ttaliana,"  is  probably  the  most  extensive  review 
the  subject  of  Camphor,  considers  Italy  and  Sardinia  especially 
ted  for  camphor  production,  but  apparently  no  commercial 
antities  are  produced  there.  Among  other  Incahties  where  the 
se  has  been  reported  to  thrive  may  be  mentioned  Madeira,  the 
naries,  Jamaica,  Brazil,  Argentina,  and  Australia. 
Refined  c«.mpAw.— Camphor  refining,  as  carried  on  by  the  Japanese 
inopoly,  has  already  been  briefly  referred  to.  Formerly  camphor 
s  refined  for  the  monopoly  by  private  works  in  Japan,  but  in  recent 
irs  a  large  refining  establishment  under  the  management  of  the 
inopoly  has  been  built  at  Taikoku,  Formosa,  and  this  work  is  now 
efly  done  there.  The  industry  is  also  carried  on  on  a  large  scale  in 
nenca,  chiefly  in  New  York  and  Philadelphia,  and  in  Europe,  espe- 
lly  in  Germany,  and  in  India. 

Drude  camphor,  as  received  from  the  still,  varies  in  composition; 
)  American  product  usually  contains  75-80  per  cent  camphor, 
3ut  15-20  per  cent  camphor  oil,  and  water,  oxids  and  sulphids  of 
n  from  the  still,  etc.  The  oil  is  partly  removed  by  crystallization 
the  camphor  at  low  temperature,  by  washing  with  water,  by 
draulic  pressure,  by  centriluging,  crystallization  from  petroleum 
^ents,  or  by  distillii^  at  low  heat.  The  remaining  crude  camphor 
purified  by  sublimation,  in  Europe  usually  in  glass  retorts  and  in 
lerica  from  flat  iron  pans,  holding  about  12  pounds.  In  these  the 
nphor  is  heated  with  a  varying  small  amount  of  charcoal,  lime, 
iron  filings,  according  to  the  quality  of  the  material.  These  pans 
I  heated  slowly  for  2  hours,  and  then  raised  rapidly  to  190°  V.  and 
d  at  this  temperature  for  12  to  16  hours.  The  sublimed  camphor 
jaught  on  iron  covers. 

Synthetic  camphor. — The  great  demand  for  camphor,  incident  to 
I  development  of  the  celluloid  industry,  stimulated  numerous 
earches  looking  to  the  synthesis  of  the  product,  and  many  processes 
re  been  proposed  and  have  found  more  or  less  commercial  applica- 
a.  All  agree  in  starting  with  oil  of  turpentine,  or,  more  exactly, 
ih  pinene,  which  forms  about  70  per  cent  of  this  substance.  The 
iduct,  synthetic  camphor,  is  identical  in  characteristics  with  the 
jUral  except  that  it  is  optically  inactive,  i,  e.,  synthetic  camphor 
13  not  rotate  the  plane  of  polarized  light,  whereas  the  natural 
iduct  rotates  it  to  the  right,  and  is  therefore, spoken  of  as  dextro- 
alorji; — This  difference,  m  the  case  of  camphor,  is  of  consequence 
y  in  its  drug  use,  as  the  Pharmacopoeia,  by  specifying  dextro- 
atory  camphor,  includes  the  natural  product  only.  Synthetic 
nphor,  if  ktt.r'^l'^  purified,  may  be  used  in  any  of  the  technical 
jlications  ffom  seed  jral  product. 

Another  coV  ^ll^i^hicn  should  be  carefully  distinguished  from 
3  is  so-cafttntf'  artificial  camphor,  pinene  hydrochlorid ,  a  solid 
iduct  formed  by  treatment  of  oil  of  turpentine  by  dry  hydro- 
oric  acid.     This  product  has  a  camphorlike  odor  but  is  unsuit- 


TARIFF  INFORMATION   SURVEYS. 


71 


able  for  the  majority  of  the  purposes  for  which  natural  and  synthetic 
carophor  are  used.  It  is  of  importance  only  as  an  intermediate 
procluct  in  some  of  the  processes  for  the  manufacture  of  synthetic 
caraphor. 

Two  chief  methods,  both  of  which  have  numerous  modifications, 
have  been  proposed  for  the  synthesis  of  camphor,  Pinene — CioH,g — 
by  a  molecular  rearrangement  and  the  addition  of  oxygen,  becomes 
camphor — CuiHigO.  Two  chief  methods  of  bringing  about  this  oxida- 
tion are: 

(1)  Camphene,  isomeric  with  pinene,  is  formed  from  pinene  hydro- 
cblorid  by  treatment  of  the  latter  with  alcoholic  potash  or  distilla- 
tion over  lime.  The  camphene  is  oxidized  with  nitric  acid  or  other 
oxidizing  agent. 

(2)  Isobomeol  (Cii^iyOH)  is  formed  from  pinene  by  treatment  of 
oil  of  turpentine  with  various  organic  acids;  this  is  oxidized  to  cam- 
phor in  various  ways. 

The  first  method,  or  modifications  of  it  by  which  isoborneol  is 
formed  from  camphene,  appear  to  have  been  the  most  successful. 
The  production  of  camphene  from  pinene  hydrochlorid  is  attended 
by  some  little  difficulty  and  a  number  of  metliods  beside  those  given 
above  have  been  tried.  The  lime  method  has  been  largely  used  in 
Germany.  In  a  French  method  isoborneol  is  derived  from  pinene 
hydrochlorid  by  treatment  with  lead  acetate:  the  isoborneol  is  sus- 
pended in  benzol  and  oxidized  by  means  of  potassium  permanganate. 

The  chief  American  method  thus  far  reported  consists  in  the  treat- 
ment of  oil  of  turpentine  with  anhydrous  oxalic  acid:  the  resulting 
mixture,  consisting  of  borneol,  bornyl  oxalate,  and  bornyl  formate 
and  various  waste  products,  is  saponified  with  lime  and  distilled  with 
steam.  Borneol  and  camphor  are  separated  from  the  distillate,  and 
the  borneol  further  oxidized  to  campnor.  This  process  was  operated 
for  about  two  years  by  the  Port  Chester  Chemical  Co.  of  New  York, 
but  has  now  been  abandoned.  A  large  proportion  of  by-products 
were  formed,  and  the  yield  of  camphor  was  insufficient  for  commercial 
success. 

Synthetic  camphor,  as  a  commercial  commodity,  attracted  chief 
attention  in  the  first  years  of  the  century,  at  which  time  camphor 
was  constantly  rising  in  price.  Shortly  after  1907,  when  the  nigh 
mark  of  camphor  prices  was  reached  and  passed  it  had  disappeared 
from  commerce.  In  recent  years  the  production  of  synthetic  camphor 
has  been  established  in  the  United  States. 


USES   OF   CAMPHOR. 


It  has  been  estimated  that  about  70  per  cent  of  the  world's  supply 
of  camphor  is  used  in  the  manufacture  of  celluloid,  which,  especially 
in  America,  is  an  industry  of  extremely  rapid  growth.  As  waste 
celluloid,  camphor  enters  into  the  composition  of  artificial  leather, 
varnishes,  billiard  balls,  phonograph  records,  and  a  wide  variety  of 
other  articles. 

Camphor  was  one  of  the  ingredients  of  ballistite,  one  of  the  earlier, 
if  not  one  of  the  first,  of  smokeless  powders,  presumably  to  reduce  its 
sensitiveness.  Its  use  in  ballistite  was  found  to  be  disadvantageous 
and  it  was  soon  discontinued.  While  camphor  is  often  said  to  be  an 
important  ingredient  of  smokeless  powders,  the  statement  has  been 
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specifically  denied  by  several  authorities,  it  is  now  practically  obsolete 
in  this  connection. 

As  a  drug,  camphor  (the  refined,  natural  product)  is  official  in  all 
pharmacopoeias.  Its  medicinal  use  is  very  old,  and  it  has  been 
used  empirically  in  many  connections  in  wnich  it  is  now  obsolete. 
It  is  a  favorite  oriental  remedy.  In  occidental  medicine  camphor  is 
used  chiefly  for  five  purposes:  (1)  As  a  circulatory  stimulant,  in 
heart  depression,  especially  of  the  type  which  occurs  m  late  stages  of 
infectious  fevers:  (2)  as  a  nerve  sedative,  in  hysteria;  epilepsy,  con- 
vulsions, etc.;  modern  authorities  consider  its  use  in  these  ailments 
irrational;  (3)  in  treatment  of  diarrheas,  often  in  connection  with 
opium;  (4)  as  a  local  stimulant  or  counterirritant,  usually  in  the 
form  of  camphorated  oil,  in  throat  diseases,  etc.;  and  (5)  to  diminish 
secretions. 

Monobromated  camphor,  the  only  official  derivative,  is  used 
occasionally  in  nervous  irritation  and  in  insomnia.  It  is  also  a  com- 
mon ingredient  of  headache  powders,  combined  with  coal-tar  prod- 
ucts ana  caffeine. 

The  official  preparations  of  c^-mphor  are  some  35  in  number.  Of 
chief  interest  are  camphor  water,  camphor  liniment  or  camphorated 
oil,  spirits  of  camphor,  and  the  campnorated  tincture  of  opium,  or 
paregoric. 

Camphor  is  of  use  as  a  moth  and  insect  repellant  in  the  storage  of 
clothing,  museum  specimens,  etc.:  although  naphthalene,  cedar 
products,  and  pyre  thrum  are  now  more  commonly  used  in  this 
connection. 

Camphor  is  occasionally  used  in  pyrotechnics,  in  tooth  powders,  ir 
embalming,  and  in  lacquers. 

Camphor  oil,  the  principal  by-product  of  the  camphor  industry,  is 
similar  to  camphor  in  its  medicinal  properties,  but  is  rarely  used 
medicinally  in  Europe  and  America.  It  is  an  important  commercial 
article;  in  America  it  is  employed  in  the  manufacture  of  ''artificial 
oil  of  sassafras'^  and  in  Europe  in  the  preparation  of  ''safrol/'  both 
of  which  have  important  tecnnical  applications  in  the  manufacture 
of  cheap  disinfectants  and  in  perfmnery. 

The  wood  of  the  camphor  tree  is  valuable  for  cabinetmaking;  it  is 
repellant  to  insects. 

WAR   CONDITIONS. 

The  first  years  of  the  war  had  no  important  effect  on  camphor 
prices.  Early  in  1917  the  price  rose  snarply,  stimulating  heavy 
buying  by  the  celluloid  interests;  the  rise  was  followed  by  a  period  of 
lower  prices.  Another  sharp  rise  was  experienced  in  the  early 
months  of  1918,  and  in  May  tne  price  of  refined  camphor  had  nearly 
reached  the  high  level  of  1907.  This  rise  is  attributed  to  shipping 
shortage,  overland  freight  difficulties,  and  the  rumored  intention  oi 
the  Japanese  monopoly  to  cut  down  or  cut  off  shipments. 

While  total  shipments  have  increased  from  year  to  year  during  the 
war  (except  that  1917  showed  a  slight  decrease  from  1916),  the  pro- 
portion of  refined  camphor  to  the  total  imports  has  shown  a  signifi- 
cant increase.  In  1914  refined  camphor  formed  23.2  per  cent  of  the 
total  imports;  percentages  for  1915,  1916,  and  1917  are  24.5,  34.8, 
and  36,  respectively.  This  may  be  traced  in  part  at  least  to  the 
establishment  of  a  refinery  owned  by  the  monopoly,  which  has 
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been  previously  referred  to.  This  in  its  turn  is  doubtless  an  instance 
of  the  general  trend  of  Japan  from  a  producer  of  raw  materials  to  a 
inaiiufacturing  nation.  An  editorial  in  the  Oil,  Paint,  and  Drug 
Reporter  of  April  16,  1918,  reported  that  export  allotments  of  cruide 
Formosan  camphor  for  April,  May,  and  June,  of  1918,  had  l^een  cut 
to  approximately  one-half  the  usual  amount  received  in  a  similar 
pei-ioa.  The  proposed  action  of  the  monopply  in  regard  to  refined 
camphor  had  not  at  that  time  been  announced. 

Camphor  production  in  Japan  and  Formosa  for  the  year  ending 
March  31,  1918,  was  10,701,128  pounds,  of  which  10,383,666  pounds 
Avere  sold  through  the  National  Camphor  Monopoly  Bureau. 

COMPETITIVE    CONDITIONS. 

The  culture  of  camphor  in  the  United  States  has  been  shown  to  be 
commercially  feasible  on  a  fairly  large  scale  in  Florida,  but  the  enter- 
prise seems  unlikely  in  the  immediate  future  to  reach  a  size  which  \\ill 
seriously  compete  \^ith  foreign  production.  The  widespread  interest 
\vhich  was  noted  in  camphor  production  about  1907  nas  somewhat 
subsided  with  the  fall  in  price  of  the  article,  but  experiments  are  still 
being  carried  out  in  many  quarters,  as  noted  under  '^ General  Infor- 
mation.'' The  chief  advantages  of  Florida  would  appear  to  be 
comparative  nearness  to  market,  the  use  of  machinery  instead  of 
hand  labor,  and  of  modern  types  of  distilling  and  condensing  appa- 
ratus. Japanese  competitors,  however,  are  fullj^  capable  of  intro- 
ducing more  modern  mechanical  methods  when  it  appears  to  their 
advantage  to  do  so. 

To  counterbalance  the  advantage  of  cheap  labor,  the  Japanese 
have  to  contend  with  the  opposition  of  the  savage  inhabitants  cf 
Formosa,  the  lack  of  roads  in  and  the  jungle-like  character  of  the 
interior  of  the  island,  and  the  climatic  and  sanitary  conditions,  which 
have  been  reported  to  disable  one-third  of  the  coolie  labor  employed. 
At  the  height  of  production  (1907)  it  was  reported  (Consular  and 
Trade  Reports,  2899)  that  the  wages  paid  the  coolies  (equivalent  to 
40  cents  per  day)  were  twice  that  of  other  pursuits.  In  1910  a 
publication  of  the  Bureau  of  Manufactures  (see  bibliography)  gave 
the  wages  of  natives  as  90  cents  per  day;  of  Japanese,  S2,  on  a  piece- 
Av'ork  basis.  At  that  time  14  companies  were  engaged  in  Formosa: 
employing  24,803  natives  and  4,776  Japanese. 

Provision  has  apparently  been  made  for  sufficient  reforestation  to 
counterbalance  the  annual  cut  in  Formosa  and  Japan.  Recent  infor- 
mation (SchimmePs  report,  April,  1913)  would  seem  to  indicate  that 
Formosan  forests  are  much  smaller  and  the  Chinese  productive  area 
considerably  larger  than  has  generally  been  believed,  but  reports  of 
this  sort  have  in  the  past  been  conflicting  and  of  doubtful  value. 

With  regard  to  the  by-products  of  the  industry,  the  oil  obtained 
by  the  American  method  of  utilizing  the  twigs  and  leaves  is  said  to 
differ  from  the  Japanese  in  containing  much  less  safrol,  which  is  its 
most  valuable  ingredient. 

The  preparation  of  camphor  from  American  plants — black  sage 
and  swamp  bay — has  as  yet  been  only  experimental.  Both  plants 
occur  in  considerable  quantities,  the  former  in  southern  California 
and  the  latter  in  the  swamps  of  the  southern  Atlantic  Coast  States. 
The  high  cineol  (eucalyptol)  content  of  the  oils  of  both  (20-30  per 
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cent)  should  be  important  in  this  connection.  Cineol  is  usually 
priced  higher  than  camphor.  The  black  sage  yields  about  0.75-0.90 
per  cent  of  oil,  of  which  25-40  per  cent  is  camphor,  and  the  swamp 
Day  about  0.2  per  cent,  of  which  about  21  per  cent  is  camphor. 

The  refining  of  camphor  does  not  call  for  an  elaborate  type  of 
machinery  or  for  expensive  reagents;  labor  and  fuel  would  appear  to 
be  the  cmef  costs.  There  is  comparatively  little  waste  of  material, 
as  the  oil,  which  forms  the  principal  removed  product,  is  merchant- 
able, though  at  a  much  lower  price  than  camphor. 

In  view  of  the  scarcity  and  mcreasing  cost  of  turpentine  and  of  the 
unsatisfactory  yield  of  the  processes  thus  far  employed,  the  produc- 
tion of  synthetic  camphor  has  been  discontinued  by  a  number  of 
American  and  foreign  firms  that  formerly  produced  considerable 
amounts. 

The  demand  for  camphor  is  naturally  contingent  upon  the  cellu- 
loid industry.  Owing  to  the  inflammability  and  other  disadvantages 
of  this  substance,  researches  are  constantly  being  carried  on  in  seafl'ch 
of  acceptable  substitutes.  Reports  of  the  discovery  of  substances  of 
this  sort  are  frequently  current,  but  as  yet  these  articles  have  not 
seriously  disturbed  the  celluloid  market.  Recently  the  manufacture 
of  such  a  product,  **satolite,"  has  been  begim  in  Japan.  The  basic 
substances  are  soy  beans  and  formalin.  (Commerce  Reports,  Sept. 
22,  1916;  Drug  and  Chemical  Markets,  Dec.  5,  1917.) 

Endeavors  to  substitute  camphor  in  celluloid  by  casein,  begun  sonio 
years  ago,  appear  not  to  have  oeen  commercially  successful. 

Exports  of  cawphor  Jra/U  Japan. 


Countries. 

1910 

1911 

1912 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

British  India 

Pounds. 
603,690 
876,898 
475,913 

1,052,360 
84,800 

1,272,050 

$237,869 
288,851 
160,570 
344,132 
30,800 
414,033 

1 

Pnvndif.    1 

760,762  >      S.m'i.190 

Pounds. 
858,112 
965,425 
6.'>2,260 
608,702 
100,687 
897,076 

1337,457 

United  Kingdom 

876,657 
693,676 
938.049 

295, 157 
236,718 
297.284 

324,241 

flermany 

217,103 

UnitfJd  States 

194,213 

Aastralia 

125,674  !         47.355 
1,192,167          383,552 

.36,210 

Another 

208,  .WO 

Total 

4,365,711 

1,476,255 

4,586,085  1     1,565,256 

4,082,262 

1.407,724 

Countries. 

1913 

1914 

1915 

Quantity. 

Povnds. 

1,173,844 
205,709 
655, 785 
664, 748 
151,289 
452,179 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

British  India 

8413,641 

68,616 

212,418 

216,211 

50,798 

151,737 

Pounds. 

1,209,312 
503,335 
386,313 

1.020,125 
146,921 
831,401 

$410,710 
1*)5,694 
129, 782 
346,698 
51,826 
279,730 

Prunds. 

1,789,558 
428,791 

»624.S39 

United  Kinsrdom 

141,353 

Oermanv 

United  States 

1.380,006 

'  227. 135 

1,346; 591 

4 13.439 

Australia 

77.  M7 

All  other 

4t3..i79 

Total 

3,303,554 

1,113,421 

4,097,407 

1,384,440 

5,172,081 

1.730,757 
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Exports  of  camphor  from  Japan — Gontinued. 


Countrie«c. 

1916 

1917 

Quantity. 

Value. 

Quantity. 

Value. 

Britiph  India 

Pounds. 

1,887,583 

851,967 

S776,r^4 
295,603 

Pnunds. 
1.442,959 
193,458 

1974,179 

TTnttAd  Kingdom                                                                  ,        . 

120,134 

Germanv . ." 

United  l^tates 

3,538,366 

123,442 

1,268,540 

1,556,250 

44,148 

458,677 

1,990,349 
149,829 
382,251 

1,215,328 

95,055 

236,774 

A  iistralia 

A  U  other 

Total 

7,609,898 

3,131,322 

4,158,846 

2,641.470 

Camphor f  crude  and  natural — Imports  by  countries. 

FISCAL  YEARS. 


Imported  from— 


England.. 

Clikia 

Hongkong. 

Japan 

Another.. 


Total. 


1910 


Quantity. 


Pounds. 

77,617 

612,730 

6,809 

2,325,636 

3,856 


Value. 


125,279 
193,391 

1,933 
700,208 

1,205 


1911 


Quantity. 


Pounds. 

26,327 
243,185 

10,694 
3,446,113 


3,026,648 


021,926  I    3,726,319 


Value. 


S8,131 

64,671 

2,774 

1,043,010 


1,118,586 


1912 


Quantity. 


Pounds. 
1,706 


Value. 


$560 


2,152,936 


2,154,646 


682,108 


682,669 


Imported  from — 


England.. 

China 

Hongkong. 

Japan 

All  other. . 


Total. 


1913 


Quantity. 


Pounds. 
38,500 

152,551 

11,819 

3,274,850 

231,544 


3,709,264 


Value. 


115,932 

45,572 

3,774 

914,064 
27,959 


1,007,301 


1914 


Quantity. 


Pounds. 

130 

16,675 

46,579 

7,871 

1,340,000 

2,075,653 


3,476,908 


Value. 


$48 

12,207 

14,678 

2,283 

1350,274 

560,225 


929,715 


1915 


Quantity. 


} 


Pounds. 
1,055 

32,296 


I  3,605,856 


3,729,207 


Value. 


$411 
10,544 


992,306 


1,003,261 


Imported  from— 

1916 

1917 

1918 

Quantity. 

• 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Portugal 

PouTidt. 

Pounds. 

Pounds. 
86,400 

$42,336 

Knpiafid 

11,390 

185,772 

6,687,788 

$5,070 

57,777 

2,038,392 

China 

197,220 
4,377,210 

$55,455 
1,180,717 

316,926 
3,235,058 

166,884 
1,241,830 

JaPA^ 

All  other 

Total 

4,574,430 

1,236,172 

6,884,950 

2,101,239 

3,638,384 

1,451,050 

1  Free  under  act  of  1909;  dutiable  imder  act  of  1913. 


r: 

i. 

t 

c 


m 

i 


TAHIFF  INFOEMATION  SURVEYS. 
Camphor,  crude  and  natural — Imporlt  fiy  eountrici — CoDtinued. 

CALENDAR  YEARS. 


ortedtrom- 

..« 

.9.9 

1920. 

Qu»nllty. 

Value. 

Quinlily. 

Vahw. 

Quantity. 

V«,„e. 

Prandt. 

PoUBi.. 

S19;S88 

i,33iie«o 

i,oii;294 

Ptundi. 

iii7,iai 

1,319,149 

...     3,474.28! 

1,547,  ISO 

2,893.822 

2.505.588 

3,3*4,3M 

»4,T80,I8< 

1  From  Jul.  1  (o  Oct.  31. 1920,  incIuKiTp.    Not  slaud  hy  counUiM. 
Camphor,  refined  and  gynthelic — Import*  by  countria. 


CALENDAR  YEA  Hi 


„..„™- 

1918 

1919 

1920  ■ 

Quantity.  | 

VBllW. 

Quantity.       Valuf. 

Quantity. 

Value. 

5.901  j 

»7,609 

in)  544 1      W.mo 
i.m.m  \  3,3M  415 

15,800  :          38,)«5 
5,120|         IS.  207 

Poanrf.. 

859,(^1 

728,953 

JS.3SS 

947,144 

;«9,882 

1,125.210  1    3,829,871 

995,459 

I  From  Ibd.  1  to  Oct.  31, 1920.  Inclusive.    Not  staled  l.y  countries, 
Cajnphor.  enidc,  ■nahiral^lmpmtsjor  cojttiiviption—Rerer. 


„.„.,.,, 

QuBntity. 

Value. 

coll^'lcd. 

quanliiy. 

Actual  anii 

Pound.. 

3; 728;  319 
2  155  751 
3,477,760 

2'fS'^ 
3;  715.' 387 

3.838,384 
2,822,792 

3,474,282 
2,619,320 

2;  490:298 

''11 

979,355 

i;3S9;76a 
3.'733;439 

■1 

'.262 
;381 

.447 

.906 

Painnt. 

.'■'.'-da ;;:::' 

121.302 

Is 

36  383 
28,228 

2fl)793 
21.903 

3 

^r" 

ii 

1.09 
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Camphor^  refined  and  synthetic — Imports  Jor  consumption — Revenue. 


Fiscal  years: 

1907 

1908 

1909 

1910 

1911 

1912 

1913 


Rate  (rf  duty. 


1914. 


1915 

1916 

19171 

1918 

1919 

Calendar  years: 

1918 

1919 

1920» ! do 

¥iacal  years:  I 

1915» do 

1917» ! do 

1920SS do 


{ 


6  cents  per  pound. 

....do 

....do 

....do 

....do 

....do 

....do 

do 

^5  cents  per  pound . 

do 


do. 
do. 
do. 
do. 

do. 
do. 


Quantity. 


Value. 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


Pounds. 

462,977 

519,800 

396,226 

492,583 

492,111 

248,389 

463,410 

80,489 

544,019 

1,140,783 

2,304,107 

4,633,918 

1,145,244 

1,497,159 

1,062,184 

1,800,684 

461,034 

16 

469 

116, 100 


1373, 137 

322,755 

148,203 

177,174 

165,296 

93,080 

153,020 

26,727 

175,265 

406,587 

754,498 

2,033,177 

700,318 

1,889,482 

863,381 
3,070,986 
1,202,334 

3 

174 
229,238 


t27,779 

31,193 

23,773 

29,555 

20,526 

14,903 

27,804 

4,829 

27,200 

57,039 

115,209 

228,695 

57,262 

74,858 

54,109 
90,484 
23,097 


to.  806 
.621 
.376 
.360 
.336 
.375 
.330 
.332 
.322 
.356 
.327 
.448 
.690 
L262 

.797 
1.701 
2.603 

.187 

.371 

1.974 


Actual  and 

computed 

ad  valorem 

rate. 


Pa  cent. 

7.44 

9  66 

16.04 

16u68 

17.86 

16.01 

18  17 

18  07 

15.52 

14.03 

15.27 

11.15 

7.25 

3.96 

6.27 
2.94 
1.92 

26.67 
13.48 
2.503 


1  In  1917  from  Cuba,  1,200  pounds,  value  S780,  duty  148,  unit  value  10.650,  equivalent  ad  valorem  6.15 
p^.cent. 
^  From  Jan.  1  to  ifune  30, 1920. 
*  Synthetic  refined  camphor. 

Camphor f  monohromxited — Prices  per  pounds  wholesale^  New  York,  spot 

[Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1, 1912 $0.95-1.05 

Apr.  1,1912 85-  .95 

July  1,1912 85-  .95 

Sept.30,  1912 85-  .95 

Dec.30,  1912 95-1.06 

Mar.  29,  1913 1.00-1.10 

JiineSO,  1913 1.00-1.10 

Sept.  29, 1913 1.00-1.10 

nec.29, 1913 1.00-1.10 

Mar.3Q,  1914 1.00-1.10 

June29, 1914 1.00-1.10 

Aufi:ust,  1914 1.00-1.10 

Oct.  1,  1914 1.35-1.50 

January,  1915 1.30-1.35 

AprU,  1915 1.30-1.35 

Jldy,  1915 1.75-1-85 

October,  1916 2.50-2.55 

January,  1916 4.45-4.50 

April,  1916 4.45-4.50 


JiUy,  1916 13.65-3.75 

October,  1916 2.80-2.85 

January,  1917 2.80-2.85 

April,  1917 2.50-2.60 

July,  1917 2.50-2.60 

October,  1917 2.50-2.60 

Doc.  31,  1917 2.50-2.60 

January,  1918 2.50-2.60 

April,  1918 3. 25-3. 35 

July,  1918 3.75-3.85 

October,  1918 4.25-4.35 

January,  1019 4. 25-4. 35 

AprU,  1919 4.00-4.10 

July,  1919 3.75-3.80 

October,  1919 4.25-4.30 

January,  1920 5.00-5.20 

April,  1918 5.00-5.20 

July,  1920 4.00-4.25 

October,  1920 3. 60-3.  75 


r 

r 
c 


« 

« 


Camphor,  Japan  refined,  2\-poiLnd  slabs — Prices  (wholesale)  per  pound.  New  York,  spot. 


[From  Oil,  Paint,  and  Drug  Reporter.] 


an.  1,19121 $0.44f-|0.45i 

Apr.l,1912» 46-  .50 

Julyl,1912> 44-  .48 

Sept.  30, 1912  » 43-  .47 

Dec.30,19l2» 44-  .47 

Mar.31,1913« 424-  .46 

June30,1913» 42^  .46 

Sept.  29, 1913  ' 42i-  .46 

Dec.  29, 1913  » 42i-  .  46 

Mar.30,19141 42i-  .46 

June29,1914» 44^-  .48 

Sept.  28,  1914  » 95  -  1. 00 

Dec.28,1914« 41J-  .43 

Mar.29,19161 40*-  .45 

June28,1915> 43j-  .46^ 

Sept.  27, 1915  » 42-  .45 

Jan.  3, 1916' .42J 

Apr.2f,1916J 49-  .53 

July3,1916 50-  .53 


Oct.  2, 1916 $0.71i-«0. 

Jan.1,1917 2.88-    . 

Apr.2,1917 2.90-    . 

July  2, 1917 2  . 

Oct.  1, 1917 2  . 

De?.31,1917 74-    . 

January,  1918 74  -    . 

April,  i918 1. 

Julv,l918 1.08-  1. 

October,  1918 2. 

January,  1919 2.40  -  2. 

April,  1919 2.50-2. 

July,  1919 2.65-  2. 

October,  1919 3. 40  -  3. 


January,  1920. 


3.55- 


^  Listed  "  foreign  refined. 


It 


April,1920 2.40  -  2. 

July,  1920 1. 

Octobf/  1920 1.20-  1. 

2  Nominal. 


72 
90 
92 
80 
75 
40 
7o 
Oii 

Hi 
00 

50 
75 
<o 
60 
60 
00 
•45 
25 


TARIFF  INFORMATION  SURVEYS. 

•hor,  American  refined,  bairtU,  ftutt — Price*  (wholetale)  per  pound,  Net 

[rram  Oil,  Paint,  and  Drug  RepotUr.) 


o.iBia... 

},wa.... 

1,1913.... 

a, IB13. . . 

19,1913... 
3*  1911.'.! 

a, 1911... 

S, 1914... 

Mws!'.!! 


,1917 

Ai'[.i,l9IT 

July  1,19 IT 

Oct.  1,1917 

Dec.  SI.  1917.... 

.prll.tviS 

ifly.WIS 

'cUiber.aiS... 

uimry,  1919.. 

,;wU,r9I9 

Julj,1919 

0<:tober,lM9... 
'      nij.  1930.. 


'(onphor,  auet  of  100  blotii. — Fricet  {wholttalt)  per  pmmd,  New  York,  tpot. 

|Oi],  Paint,  and  Dru^  R^mrtei.) 


October,  19 
January,  It 
April,  1917. 
Julj,19l7.. 
Ofinlier.  1<I 


July, 1920. 
Ortobtr,  1! 


'^ampJior,  squares  of  ^  o^ 


—Prices  {wholeiale)  per  pound,  New  York,  spot. 

(Oil,  rsint,  and  rirui;  Reporter.] 


TARIFF  INFORMATION   SURVEYS. 


Camphor,  168,  hulk — Prices  (wholesale)  "per  poundj  New  York,  spot. 

[Oil,  Paint,  and  Drug  Repcuter.] 


April,  1916 10.55-0.65} 

July,  1916 65-  .65} 

October,  1916 .72 

Januarv,  1917 .88 

April,  i917 92- .94 

July,  1917 89-  .90 

October,  1917 .79 

Dec.  31,  1917 .80 

Januarv,  1918 .80 

April,  i91S 1.10 


July,  1918 

October,  1918. 
Januarv.  1919. 
April,  i919... 

July,  1919 

October,  1919. 
January.  1920. 
April,  1920... 

July,  1920 

October,  1920. 


79 


11.14 
1.37 

2.62} 

2.68 

3.33 

3.35 

3.25 

1.60 

1.45 


n 


I  '•\ 


1  Nominal. 


Camphor,  S2s,  bulk — Piices  (wholesale)  per  pound,  New  York,  spot. 

[Oil,  Paint,  and  Drug  Reporter.] 


April,  1916 $0.55-0.55} 

July,  1916 55-  .56} 

October,  1916 74- .75 

January,  1917 .88} 

April,  1917 t.92-  .94 

July,  1917 89-  .90 

October,  1917 i  .79 

Dec.  31,  1917 .81 

Januarv,  1918 .81 

April,  1918 1.11 


July,  1918 

October,  1918. 
Januarv,  1919. 
April,  1919... 

July,  1919 

October,  1919. 
January,  1920. 
April,  1920... 

July,  1920 

October,  1920. 


1  Nominal. 


Cam,phor,  94s,  bulk — Prices  (wholesale)  per  pouiui,  Nev)  York,  spot. 

[Oil,  Paint,  and  Drug  Reporter.] 


April,  1916 ta55-0. 


July,  1916 
October.  1916 
January,  1917. 
April,  1917... 

July,  1917 

October,  1917 
Dec.  31, 1917. 
Januarv,  1918. 
April,  1918... 


55-.  55} 
.72} 
.88} 
92-.  94 
89-.  90 
1.79 


July,  1918 

October,  1918. 
January,  1919. 
April,  1919... 

Julv, 1919 

October,  1919. 
January,  1920. 
April,  1920... 

July,  1920 

October,  1920. 


SI.  15 
1.3S 

2.63} 

2.69 

3.35 

3.39 

3.29 

1.63 

1.48 


SI.  l-J} 
1.37} 


(») 


i 

i 


m 

0 


1  Nominal. 


« 


Camphor — Rates  oj  duty. 


Act  of— 

Par. 

1883 

15 

1883 

523 

1890 

15 

1890 

527 

1894 

10} 

1894 

429 

1897 

12 

1897 

515 

1909 

12 

1909 

527 

1913 

36 

1913 

36 

Tariff  classification  or  description. 


Camphor,  refined 

Camphor,  crude 

Camphor,  refined 

Camphor,  crude 

Camphor,  refined 

Camphor,  crude 

Camphor,  refined 

Camphor,  crude 

Camphor,  refined,  and  synthetic  camphor 

Camphor,  cnide,  natural 

Gums    *    *    *    camphor,  crude,  natural. 
Camphor,  refined  and  synthetic 


Rates  of  duty. 

specific  and  ad 

valorem. 


5  cents  per  pound. 
Free. 

4  cents  per  pound. 
Free. 

10  per  cent  ad  valo- 
rem. 
Free. 

6  cents  per  pound. 
Free. 

6  cents  per  pound. 

Free. 

1  cent  per  pound. 

5  cents  per  pound. 


Gbnebal  Information. 

rariffact  of  1913,  para^aph  36:  "  *     *     *;  chicle,  crude,  15  cents 
pound;  refined,  or  advanced  in  value  by  drying,  straming,   or 
other  process  or  treatment  whatever  beyond  that  essential  to 
proper  packing,  20  cents  per  potind;     *     *     *," 
hscnption  and  uses. — Chicle  is  the  gum  obtained  by  coagulating 
milk,  or  latex,  of  the  tree  Achras  sapota,  which  is  indigenouB  to 
cico  and  Central  America.     The  largest  quantity  of  the  gum  is 
duced  in  the  southern  States  of  Mexico,  particularly  Yucatan. 
I  crude  gum  as  it  is  shipped  from  Mexico  contains  a  laige  percent- 
of  water  and  foreign  materials,  such  as  sand,  sticks,  and  leaves, 
I  gum  as  it  leaves  Mexico  contains  about  50  per  cent  water. 
le  of  the  water  is  lost  in  transportation,  and  the  crude  gum  as 
orted  into  New  York  contains  around  40  per  cent  water. 
tactically  the  only  use  of  chicle  is  in  the  manufacture  of  chewing 
1.     Before  ready  for  manufacture  of  chewing  gum  the    crude 
le  is  put  through  a  process  which  involves  grinding,  straining-, 
drying.     The  chicle  is  then  compounded  with  flavoring  materials 
other  substances  before  being  cast  into  the  familiar  sticks  of 
iving  gum. 

pruce  gum  has  been  classed  by  similitude  under  the  provision 
chicle  in  paragraph  36,     Tliis  gum  is  produced  in  Canada,  and 
iheaatern  States  of  this  country,  frojn  the  ordinary  spruce  trees, 
i  used  to  some  extent  as  a  substitute  for  cliicle  in  the  manufacture      I 
hewing  gum. 

hreign  production. — Chicle  is  produced  in  Central  America  and  ' 
ical  South  America.  The  tree  yielding  chicle  gma  grows  to  a 
ht  of  from  40  to  50  feet,  and  has  a  trumt  which  is  from  35  to  40 
ics  in  diameter.  Each  tree  yields,  on  an  average,  30  to  35  pounds 
liicle  a  year.  The  trees  are  tapped  throughout  the  year  with  the 
iption  of  the  rainy  period,  which  lasts  from  three  to  four  months, 
tree  requires  a  good  loamy  soil  and  a  rainfall  of  about  90  inches. 
he  milky  juice  obtained  from  the  tree  rapidly  darkens  and  hardens 
Q  expceed  to  the  air.  It  is  then  heated  in  a  vessel  until  the  milk 
coagulated  into  a  compact  mass.  In  this  chunky  condition  the 
le  chicle  gum  is  exported  in  jute  bags  from  Mexico,  chiefly  to  the 
ted  States  and  Canada. 

iports  into  the  United  States. — Prior  to  1913  the  total  imports  of 
le  were  about  7,000,000  pounds,  valued  at  between  $2,500,000 
$3,000,000.  From  July  1  to  October  3,  1913  (1914,  fiscal  year), 
'  amounted  to  about  8,000,000  pounds.  This  increased  importa- 
in  the  short  period  was  undoubtedly  due  to  the  proposed  increase 
le  duty  on  chicle  under  the  tariff  act  of  1913.  Imports  during  the 
iinder  of  the  1914  fiscal  year  were  only  about  1,500,000  pounds. 
:ng  the  two  years  following  imports  were  therefore  somewhat 
w  normal  because  of  the  abnormal  importation  in  1914.  How- 
,  they  soon  reached  normal  and  in  1919  (calendar  year)  amounted 
rer  8,000,000  pounds  with  a  value  of  about  $5,500,000 
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A  large   p>ortion  of  the  imports  into  the  United  States  has  bei'ii 
by  way    of   Canada.     For  example,  from   1910  to   1913,  inclusive, 
between  So  and  75  per  cent  of  the  total  import  of  chicle  was  credited 
to  Canaxla..     The  quantity  reaching  the  I  nited  States  directly  from 
Mexico  vrajs  much  smaller.     It  is  generally  known  that  crude"  chicle 
was  imported  to  New  York  in  bona  and  slupped  to  Toronto,  where  it 
was  ground,  dried,  and  cleaned,  and  then  exported  to  the  United 
Statc^  a3  refined  chicle.    This  is  also  quite  evident  from  the  differ- 
ence in  the  unit  value  of  chicle  importied  from  Mexico  and  Canada, 
that  coming  from  the  latter  country  being  much  higher  in  value  than 
the   chicle  coming  from  Mexico.     This  was  practiced  in  order  to 
avoid  &  considerable  portion  of  duty  levied  on  chicle  imported  into 
the  United  States.     As  crude  chicle  shipped  from  Afexico  contains 
40  to  50  per  cent  water,  it  is  evident  by  first  importing  it  into  Canada 
at  a  lo^w  rate  of  duty  (present  Canadian  duty  is  7^  per  cent  ad  valorem) 
and  there  evaporating  the  water  and  then  importing  into  the  United 
States,  a  saving  of  about  40  per  cent  in  duty  is  made  possible. 

Prior  to  the  act  of  1913  no  distinction  was  made  between  crude 

chicle  and  refined  chicle,  both  being  dutiable  at  10  cents  per  pound. 

The  act  of  1913  made  crude  chicle  dutiable  at  15  cents  per  pound, 

while  chicle  refined  or  advanced  in  value  was  dutiable  at  20  cents 

per  pound.     This  change  in  duty,  however,  did  not  immediately 

change  the  practice  of  snipping  a  considerable  portion  of  the  chicle 

to  Canada  and  reshipping  the  dried  product  to  the  United  States, 

as  is  shown  by  the  imports  for  1914  to  1918,  inclusive.    During  the 

calendar  year  1919  imports  from  Canada  were  only  600,000  pounds. 

Under  present  duties  in  Canada  and  the  United  States  it  is  apparently 

as  cheap  or  cheaper  to  import  the  crude  chicle  rather  than  to  dry 

the  cruae  in  Canada  and  import  the  dried  product  into  this  country. 

The  fact  that  Hie  practice  was  not  inmieaiately  discontinued  after 

the  passage  of  the  act  of  1 913  may  be  explained  b^  the  time  necessary 

to  erect  ^ants  and  install  equipment  for  drying  m  this  country. 

Uomestic  exports  of  chewing  guTn, — Chewing  gum  is  a  preparation  of 
a  gum  resin,  usually  chicle,  to  which  flavoring,  sweetemng,  and  color- 
ing agents  have  been  added.  Prior  to  the  war  the  export  of  chewing 
gum  m>m  the  United  States  was  valued  at  less  than  $200,000  annually. 
It  may  be  said  that  the  chewing-gum  habit  was  restricted  to  America. 
War  restrictions  on  the  use  of  sugar  in  confectionery  did  not  appK' 
to  chewing  gum,  the  sugar  content  of  which  is  small.  This  was  one  of 
the  leading  factors  in  increased  European  sales,  as  the  sweetness  and 
flavor  of  the  gum  partly  satisfied  the  craving  for  sugar.  Gum  chewing 
became  popmar  during  the  war  in  munitions  factories  of  the  United 
Kingdom  and  also  in  ftie  trenches  in  France.  It  was  supplied  by  the 
United  States  Government  in  large  quantities  to  American  troops,  as 
it  lessens  the  desire  for  water  on  forced  marches. 

These  factors  are  reflected  in  a  steady  increase  in  exports  from 
$281,433  m  1915  to  over  $2,000,000  in  the  calendar  year  1919.  The 
United  Kingdom  is  the  principal  consumer  and  took  over  $800,000  in 
1919,  which  was  a  decrease  of  about  $300,000  from  the  previous  year. 
Exports  in  1919  to  other  principal  consumers  were  about  $400,000  to 
France,  over  $200,000  to  the  Philippines,  and  $110,000  to  Belgium. 

As  Canada  is  the  only  other  country  w^here  the  manufacture  of 
chewing  gum  is  established  on  any  considerable  scale,  the  develop- 
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It  of  foreign  markets  offers  l&j^e  possibilities  to  domestic  manu- 
turers. 

"anj?  history  and  consideraiiove. — Chicle  was  first  mentioned  in  the 
of  1897  anA  was  dutiable  at  10  cents  per  pound.     This  same  dutv 
i  also  in  force  under  the  act  of  1909,     In  the  act  of  1913  crude 
de  was  made  dutiable  at  15  cents  per  pound,  while  "chicle,  refined 
idvanced  in  value  by  dr.  ing,"  etc.,  was  made  dutiable  at  20  cents 
pound.     As  cnide  chicle  contains,  as  imported,  about  40  per  cent 
vater,  it  is  evident  that  specific  duties  to  Dear  evenly  on  tlie  chicle 
tent  of  both  the  crude  and  dried  or  refined  grades  should  have  a 
er  spread  than  is  provided  for  in  the  act  of  1913.     For  example, 
rude  chicle  is  dutiable  at  15  cents  per  pound  this  duty  is  equivalent 
1  duty  of  25  cents  per  pound  on  the  chicle  content,  assuming  that 
de  chicle  contains  40  per  cent  of  water.     Although  the  present 
erence  in  duty  on  cnide  and  refined  chicle  is  not  in  direct  propor- 
1  to  the  chicle  content,  there  is  apparently  no  advantage  in  first 
)ping  the  crude  chicle  to  Canada,  dn  mg  it,  and  reshipping  the  dried 
duct  to  the  United  States  under  the  present  Canadian  duty  on 
;le  of  74  per  cent  ad  valorem  (October,  1920). 
'here  is  no  special  tariff  problem  connected  with  chicle,  as  supplies 
derived  entu-ely  from  foreign  sources  and  it  does  not  compete  to 
■  extent  with  domestic  gums.    The  duty  on  chicle  has  apparently 
a  for  the  purpose  of  raising  revenue.     tTnder  the  act  of  1909,  wiui 
Trades  of  chicle  dutiable  at  10  cents  per  pound,  the  averf^e  annual 
enue  amounted  to  between  $500,000  and  $700,000.     T^e  equivr 
It  ad  valorem  during  this  period  was  about  22  per  cent.     Since 
passage  of  the  act  of  1913,  which  made  crude  chicle  dutiable  at 
cents  per  pound  and  refined  at  20  cents  per  pound,  the  revenue 
ived  from  both  grades  has  been  between  $750,000  in  1915  and 
>00,000  in  1917.     The  equivalent  ad  valorem  from  1914  to  1917, 
usive,  when  prices  compared  with  those  in  prewar  years,  was  be- 
en 30  and  42  per  cent.     With  increase  in  prices  in  1918  and  1919 
equivalent  ad  valorem  decreased  to  about  23  per  cent  in  1919. 
t  snould  be  pointed  out  that  any  specific  duty  which  would  apply 
ttoth  crude  and  refined  or  dried  chicle  would  tend  to  favor  the 
lortation  of  chicle  b;v  way  of  Canada,  so  long  as  the  Canadian  duty 
chicle  is  comparatively  low.     A  specific  outy  on  chicle  to  bear 
nly  on  the  different  grades  should  be  in  approximate  ratio  to  the 
iial  chicle  content. 

ChicU — Imports  fcj  counlriei. 
FISCAL  YEARS. 


Imported  rrom- 

lUO 

,.„ 

...i 

Pounds. 

VaiuB.  * 

Pounfls. 

Value. 

Pounds. 

Vaiur. 

szs.ssr 

1282, 1S8 

'lis 

8)580 

tsoe.saa 

19,771 

%lK,m 

ttwr 

fl, 703,821 

Z,MT,33» 

8,508,308 

2,809,088 

7,782,005 
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Ckitu-, 


liBjwtedfton- 

Poa 

11 

»;« 

' 

laportsd  [ram— 

— 

1 

3,» 

Total 

^~TT\ 

■ 

' 

Imported  Irom- 

Pon 

British 
Cmsada.... 

Uexico 

CoLomUa. . 
VeDOEUela.. 
AlloUm.. 

Tolsl. 


.'  IDosctl  per  pound 


jg* 

1918 

Caleuduynra: 

: 

S..-.;;::;: 

do 
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ChicU — ImporlMfof  eontwmption — Revenue — Contmued. 


Rrt«0(duty. 

QiamUtj. 

V»lue. 

ci>ll«cl«d. 

Value  per 

quanUty. 

Actual  and 

«.!,«.: 

IE  cmd  per  pound. 

:::::dS;:::;:::;:::: 

do. 

2,466,400 

4|42si019 
*.S*»..»1 

6, 874,™ 

j;412;79J 

I3»1.717 

i,4ai>,s7< 

2,078,113 
1,819,440 

2;4S3;oi.s 

«e2,oe9 

389,810 
409  233 
063,752 

»1,20» 

'siiIbi* 

:i 

!S3G 

Percent. 

11:;; 

44.08 
3.1: 09 

19201 

do 

M.61 

EFINED  OR  ADVANCED  IN  VALUE  BY  DRYING,  STRAINING,  OR  ANY  OTHER  Fl 
OF  TREATMENT  BEYOND  THAT  ESSENTUL  TO  PROPER  PACKING. 


20  cents  per  pound. 

»14,257 

•-•*■ 

177,589 

210.109 

1.2! 

<  six  tmnUiB  ending  June  30, 1930. 

Chewing  gum — Domettic  export*. 

FISCAL  YEARS. 


Eipvtedto- 

1910 

19i. 

1912 

1913 

1B14 

1 

12^907 

la 

2S;«r9 

*^'8« 

tei,852 
28,071 

!?:g 

4«;7»3 

53,183 

89,129 

184,311 

186,944 

178,830 

Eiportedto- 

1015 

1918 

1917 

1918 

09,815 
11 

8204,974 

11 

3,089 
8979 
180;841 

S 

451 

2gl,433 

574,423 

1,0M,732 



TAHIFF  ISFOBMA: 
Chtwing  ffum — Domettie 

CALENDAR 


f  Wpum 

Mna.!!:  ;:■;■;;;:;;:!;;;:;;;:"!;: !!;;"""""; 
Philippinos 

■    DriiLih  South  AHc* 

Eeipl 

Total 

>  Tmmontht  ending  Oct.  3 


ActoE-^ 

P«r. 

TarlOclusiaotioDon 

Chicto 

.... 

Rennedo 
pacilng 

restment  whatever  bas'ODd  i 

Court  and  Treasiti 

Chicle  ground  and  dried  and  com 
chicle"  was  held  to  come  within  pai 
"chicle     *    *     *     advanced     in     \ 

*  *  *  beyond  that  essential  t 
within  the  same  paragraph  as  "chic 
States,  8  Ct.  Cust.  Appls.,  9;  Americ 
9  Ct.  Cust.  Appls.,  1;  Abstract  43670 
had  been  drawn  from  the  tree  and 
into  hard  chunks  in  Mexico,  shippc 
and  dried,  the  grinding  and  dryin; 
portation  and  being  a  process  in  th< 
known  commercially  as  dessic&te 
American  Chicle  Co.  case  was  describ 
with,  that  in  issue  in  the  Sheldon  ca 

Chicle  bruised  or  hammered  into 
resoaked,  these  processes  being  relate 
rather  than  to  manufacture  and  onh 
moreover  imported  intermixed  witi 
foreign  substancea^was  held  not  to 
the  meaning  of  paragraph  36  of  th 
crude.  (United  States  v.  American 
T.  D.  38153;  same,  T.  D.  38360.) 

Spruce  gum  is  classified  by  similiti 
graph  36  by  virtue  of  paragraph 
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hillo  gum  was  also  classified  either  directly  or  by  similitude  as 
e.  (T.  D.  37653.)  But  gums  invoiced  as  crude  ^uiu  chicle, 
e,  Colombia  gum,  caucmllo,  sande,  gum  colombianar  gotiia. 
e,  crude  chicle,  goma  sande,  colombiana,  and  goma  chicle  classi- 
cs chicle  by  sinulitude  were  later  held  dutiable  at  10  per  cent 
ilorem  under  paragraph  36  of  the  act  of  1913  as  uneniimerated 
mi^actured  articles.  The  Board  of  General  Appraisers  said  that 
)  these  articles  "can  be  used,  some  of  them  at  least,  together 
other  articles  and  compounds  in  the  manufacture  of  chewing 
they  can  not  be  used  alone  as  chicle  may  be,  and  there  is 
nony  that  they  are  in  no  way  fit  for  the  manufacture  of  chewing 
"     (G.  A.  8334,  T.  D.  38382.)     (Appeals  pending.) 

Miscellaneous. 

Analytit  qfcntde  Ytttalan  dridt.^ 

Percent. 

le  soluble  reBba 40.  0 

and  hydiocarboiut 17.  4 

tnd  (oi^gn  matter 2,3 

35.0 

ilash 4.7 


DEXTRINE,  BRITISH  GUM,  AND  SOLUBLE  STARCH, 


Summary. 


Dextrines  are  products  formed  by  heating  starch  either  alone  or  with 
an  acid.  They  are  prepared  from  all  varieties  of  starch,  the  most 
important  of  which  are  com,  potato,  wheat,  rice,  and  cassava. 
British  gimi  and  burnt  starch  are  commercial  names  for  the  yellowish 
and  light-brown  dextrines.  Soluble  starch,  which  is  practically 
identical  with  white  dextrine,  is  intermediate  between  starch  ana 
dextrine.  The  dextrines  are  used  largely  as  adhesives,  in  sizing 
paper  and  textiles,  and  in  the  preparation  of  gummed  labels,  en- 
velopes, and  postage  stamps.  As  in  the  case  of  starch  itself,  the  differ- 
ent varieties  of  dextrine  enjoy  certain  preferential  uses. 

The  manufacture  of  dextrine  is  not  a  large  industry  and  its  output 
in  1914  was  only  about  19,000,000  pounds,  valued  at  $700,000. 
The  largest  domestic  factories  are  for  the  dextrine  from  cornstarch, 
and  its  manufacture  forms  a  part  of  the  great  corn-products  industry. 
Dextrine  from  potato  starch  was  previously  obtained  entirely  from 
Germany  and  Holland,  but  is  now  manufactured  in  this  coimtry  from 
domestic  potato  starch  and  from  potato  starch  imported  from 
Japan.  The  imports  of  potato  dextrine,  which  averaged  about 
5,000,000  pounds  before  the  war,  are  considerably  exceeded  by  the 
exports  of  com  dextrine. 

The  dextrine  industry  presents  two  problems  for  tariff  con- 
sideration: (1)  The  adjustment  of  the  differential  between  the  rates 
of  duty  on  the  dextrines  and  on  the  various  starches  from  which  they 
are  made,  and  (2)  the  provision  of  different  rates  of  duty  for  the 
different  varieties  of  dextrine. 

In  the  conversion  of  starch  to  dextrine,  80  to  88  parts  of  dextrine 
are  obtained  from  100  parts  of  starch.  In  some  of  the  previous  tariff 
acts  starch  was  made  dutiable  at  a  higher  rate  than  the  dextrine  made 
from  it,  but  the  act  of  1913  provides  a  one-fourth  cent  greater  duty 
on  dextrines  than  on  the  corresponding  starches.  The  difference  in 
price  between  starch  and  the  dextrine  made  from  it  is  usually  between 
1  and  2  cents. 

The  two  principal  varieties  of  dextrines  are  made  from  cornstarch 
and  potato  starch  and  their  industries  bear  very  different  relations 
to  the  tariff.  Com  dextrine  has  long  been  manufactured  in  this 
country  in  connection  with  the  domestic  corn-products  industry. 
The  United  States  imports  no  corn  dextrine  and  the  large  exports 
indicate  that  the  industry  can  compete  successfully  in  foreign  markets. 
The  manufacture  of  potato  dextrine,  on  the  other  hand,  was  estab- 
lished during  the  war,  and  at  the  present  time,  March,  1920,  is 
supplying  a  considerable  portion  of  the  demands  of  the  domestic 
market.  The  industry  has  been  subject  to  extremely  severe  com- 
petition from  the  domestic  com  dextrine,  and  with  the  return  to 

87 


88 


TAKIFF  INFORMATION  SUBVEYS. 


normal  conditions  in  Europe  it  is  to  be  expected  that  Germany  and 
Holland  will  again  turn  to  America  as  a  market  for  these  bj^^-products 
of  their  large  and  well-established  potato-products  Industrie  s. 

Dextrine — Suimnary  table. 


Domestic 
production. 

Imports  for 
consumption. 

Domestic 
export. 

Ratio  to  production. 

Imports,     exports. 

Fiscal  years: 

1909 

Pounds. 
»  16,148,931 

Pounds. 

'6,062,353 

6,391,761 

6,357,790 

5,352,277 

5,096,891 

6,684,556 

4,865,105 

874,988 

243,721 

99,733 

431,871 

376,192 
147,642 
667,182 

Pounds. 

Per  cent. 
37.6 

I^er  cent. 

1910 

1911 

( 

1912 

1913 

1914 

18,913,&il 

2,258,944 

10,578,176 

10,358,880 

9,440,144 

2,047,136 

35.3 

11-8 

1915 

1916 

1917 

• .  • .  . 

1918 

( 

1919 

Calendar  years: 

1918 

1919 

/ 

1920  < 

_     1   .           

1 

1  Includes  all  gums  other  than  rosin. 

*  Imports  of  all  varieties  of  dextrine. 

*  Total  exports  are  not  shown  in  Commerce  and  Navigation.    Exports  to  Oreat  Britain  are  taken 
from  official  British  import  statistics. 

*  Six  months  endmg  June  30, 1920. 


General  Information. 


•^T-  4 


The  articles  discussed  in  this  report  are  included  in  the  following 
provisions  of  the  act  of  1913: 

36.  Gums.  ♦  «  *  dextrine,  made  from  potato  starch  or  potato  flour,  IJ  cents 
per  pound;  dextrine,  not  otherwise  provided  ipr,  burnt  starch  or  British  gum,  dex- 
trine substitutes,  and  soluble  or  chemically  treated  starch,  three-fourths  of  1  cent 
per  pound. 

DESCRIPTION. 

The  language  of  the  preceding  para^aph  covers  a  variety  of 
products  commercially  known  as  dextrines  or  soluble  starch  and 
obtained  from  corn,  potato^  wheat,  cassava,  and  other  forms  of 
starch.  These  products  are  not  definite  chemical  compounds  but 
merely  intermediate  products  in  the  conversion  of  starch  to  sugar 
(glucose).  There  are  no  standard  specifications  for  the  various  dex- 
trines nor  are  there  fixed  methods  for  their  manufacture. 

Commercial  dextrines  in  general  are  white,  yellow,  or  even  brown- 
ish amorphous  powders,  more  or  less  soluble  in  water,  and  forming 
strongly  adhesive  solutions.  The  darker  ^ades  are  usually  more 
soluble,  since  the  conversion  has  been  carried  farther  and  there  is 
less  unchanged  starch.  An  analysis  of  a  typical  commercial  brown 
dextrine  is  given  by  Bean  (The  Chemistry  and  Practice  of  Sizing, 
p.  124)  to  be  as  follows: 

Per  cent. 

Dextrine 83.  76 

Glucose 4. 84 

Water 11.03 

Ash 37 


t. 
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White  dextrine,  on  the  other  hand,  gives  the  following  typical 
analysis  (T.  D.  26011): 

Per  cent. 

Dextrine 29.29 

Solubl 6  starch 52.22 

Glucose 5. 56 

Water 9.70 

Ash 45 

Undetermined 2.80 

British  gum  and  hurnt  starch  are  the  commercial  names  usually 
applied  to  the  yellowish  and  light-brown  dextrines. 

Soluble  starch  represents  a  stage  in  the  conversion  of  starch  inter- 
mediate between  starch  and  dextrine.  In  other  words,  it  is  starch 
that  has  been  but  slightly  dextrinized  and  is  practically  identical  with 
the  so-called  white  aextrine  of  commerce. 

Chemically  pure  dextrine  can  be  prepared  by  carefully  convei-ting 
starch  with  dilute  acid,  then  neutralizing  with  an  alkali,  and  finally 
precipitating  the  dextrine  with  alcohol.  Pure  dextrine  is  a  white, 
tasteless,  and  odorless  powder. 

Some  of  the  various  names  under  which  dextrine  and  soluble 
starch  are  sold  are  as  follows:  White,  ^'blonde,"  and  canary  dextrines, 
British  gum,  vegetable  gum,  starch  gum,  burnt  starch,  "Kordox" 
gommelme,  leigomme,  and  gomme  d 'Alsace. 

USES. 

Dextrine  has  a  wide  variety  of  uses,  the  most  important  of  which 
are  in  adhesives,  in  sizing  paper  and  fabrics,  in  textile  printing  and 
finishing,  in  the  preparation  oi  gummed  envelopes,  labels,  and  postage 
stamps,  and  as  a  substitute  for  gum  arable  and  tragacanth. 

The  textile  industry  is  one  of  the  largest  consumers  of  dextrine  and 
offers  two  general  classes  of  uses,  viz,  in  sizing  and  finishing.  As  in 
the  case  of  starch  itself,  there  are  a  few  preferential  uses  for  the 
dextrines  prepared  from  the  different  varieties  of  starch.  Soluble 
starch  can  not  be  used  to  the  same  extent  in  sizing  that  it  can  be  used 
in  finishing  cotton  cloth,  because  it  is  not  as  adhesive  as  starch  and 
less  suited  for  sizing  yarn.  In  textile  printing  dextrine  and  sol- 
uble starch  are  used  as  thickening  agents. 

The  Bureau  of  Engraving  and  Printing  annually  uses  about  a  half 
million  pounds  of  dextrine  for  gumming  postage  stamps  and  envelopes. 
Before  the  war  this  was  entirelj''  cassava,  or  tapioca  dextrine,  out 
during  the  scarcity  of  shipping  dextrine  from  cornstarch  was  used 
in  mixture  with  cassava  dextrine,  and  satisfactory  results  are  believed 
to  have  been  obtained.     The  potato-starch  manufacturers  claim  that 

Eotato  dextrine  will  give  a  light-colored  gummed  sheet  wich  the  same 
ydroscopic  properties,  but  it  appears  that  the  preference  has  always 
been  for  cassav^a  or  the  cassava-corn  mixture. 

White  dextrine  is  used  in  the  manufacture  of  library  paste,  and 
before  the  war  imported  potato  dextrine  was  preferred,  chiefly 
because  of  its  uniform  high  quality.  Various  glues  used  in  paper-box 
manufacture  and  in  the  match  industry  consist  primarily  of  dextrine. 
A  similar  dextrine  glue  known  as  ''Kordex''  is  sold  to  foundries, 
where  it  is  used  to  bind  together  the  sand  of  the  cores  of  castings. 
Other  uses  are  in  preparing  felt  and  in  the  manufacture  of  printing 
inks. 
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DOMESTIC   PRODUCTION. 

Importance. — The  dextrine  industry  is  not  one  of  large  propor- 
tions, and  before  the  wbf  the  total  output  was  only  about  19,000,000 
pounds,  valued  at  $700,000.  The  largest  domestic  plants  are  for 
the  manufacture  of  dextrine  from  cornstarch,  the  operating  being 
carried  on  in  connection  with  the  manufacture  of  the  other  com 
products.  Dextrine  from  potato  starch  was  not  manufactured  in 
the  United  States  prior  to  1914,  but  a  few  manufacturers  are  now 
(1920)  offering  dextrine  made  from  both  the  domestic  and  imported 
potato  starch;  however,  not  in  quantities  comparable  witn  the 
imports. 

Materials. — Starch  is  the  essential  material  for  the  manufacture  of 
dextrines  and  soluble  starch.  To  a  certain  extent  the  availability 
of  the  various  varieties  of  starch  is  affected  by  the  tariff  and  reference 
should  be  made  to  the  Tariff  Information  Survey  for  Starches  (par. 
234).  Cornstarch  is  produced  in  abundance  and  large  quantities 
are  exported  annually.  On  the  other  hand,  the  potato  starch  in- 
dustry is  comparatively  small  and  has  always  been  subject  to  severe 
competition  both  of  foreign  potato  starch  and  domestic  cornstarch. 
Practically  the  entire  consumption  of  cassava  dextrine  is  made  from 
imported  cassave  (tapioca). 

The  production  of  starches  as  given  by  the  Census  of  Manufactures 
for  1914  is  shown  in  the  following  table: 

Table  1. — Starch  production  in  the  United  States ^  1909  and  1914. 


1  Includes  wheat,  rice,  and  cassava  starch. 

During  the  first  six  months  of  1918,  according  to  War  Industries 
Board  Price  Bulletin  No.  10  (see  Bibliography),  46,000,000  pounds  of 
cornstarch,  or  9.5  per  cent  of  the  total  consumption,  were  used  by 
dextrine  makers  and  foimders. 

Equipment. — ^The  type  of  equipment  required  for  dextrine  manu- 
facture varies  with  the  method  of  preparation,  but  in  all  cases  is 
fairly  simple.  When  starch  is  roasted  without  the  addition  of  acid, 
the  operation  is  usually  carried  on  in  revolving  iron  drums,  which 
frequently  are  double-jacketed  and  containing  oil  in  the  outer  space 
in  order  to  insure  uniform  heating.  The  drums  are  sometimes 
^  provided  with  mechanical  devices  to  stir  and  mix  the  starch.  Heat 
IS  applied  by  means  of  a  free  flame  or  steam  under  pressure. 

Methods  of  manufacture. — ^There  are  three  processes  for  the  prepara- 
tion of  dextrine,  viz,  (1)  roasting  starch  with  or  without  the  use  of 
acids,  (2)  boiling  starch  in  a  dilute  acid  solution,  and  (3)  by  the  action 
of  diastase  on  starch.     The  roasting  method  is  practically  the  only 
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1909 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

11 

starch: 

Com '. 

Pounds. 
638,825,366 
24,873,415 
13,836,866 

115,962,916 
823,019 

728,888 

Pownds. 
574,247,697 
23,640,472 
22,976,178 

$13,784,664 

718,006 

1,281,121 

\ 
1 

Potato 

other  starches  ^ 

Total 

677,535,647 

17,514,823 

620,764,347 

15,783,781 
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one  JTi    general  use,  although  the  process  has  been  modified  in  many 

Xn  t»VL^  Heuse  process  a  ton  of  starch  is  moistened  with  4.4  pounds 
of  nitirici  acid  which  has  been  diluted  with  about  80  gallons  of  water. 
Tlie  iDCLSLSs  is  then  made  into  loaves  and  dried  in  air.  After  grinding 
to  a<  po-wder  it  is  placed  in  a  suitable  oven  and  heated  with  steam  under 
ixx-e. 

"the  process  in  use  in  Germany  prior  to  the  war  and  described  by 

(see  Bibliography),  the  starch  is  converted  in  a  cast-iron  kettle 

pro"VT.<ied  with  an  agitator.     For  660  pounds  of  starch,  750  to  900 

c\il>ici     centimeters  of  concentrated  hydrochloric  acid  is  required. 

A:f tex"   diluting  the  acid  with  twice  its  volume  of  water,  it  is  mixed 

^witrtL    a  small  portion  of  the  starch  and  finally  with  the  entire  mass. 

StroeLxn  is  admitted  at  a  pressure  of  one  atmosphere  for  one-half  hour 

and   "the  pressure  then  increased  to  two  or  three  atmospheres  for  the 

l>aVcLXice  of  the  time,  the  complete  process  requiring  2^  to  3  hours. 

Tx\  the  conversion  of  starch  to  dextrine  about  80  to  88  parts  of  the 
finished  dextrine  are  obtained  from  100  parts  of  starch.  The  usual 
difference  in  price  between  starch  and  the  dextrine  obtained  from  it 
is  Y>etween  1  and  2  cents  per  pound. 

Eistory  of  the  industry. — Dextrine  was  first  prepared  in  1804  by  the 
French  chemist  La  Grange,  who  wae  experimenting  with  starch  meal 
Ii.eated  at  high  temperatures.     Seven  years  later  two  other  chemists, 
v^orking  independently,  prepared  dextrine  from  starch  by  treatment 
^wdth  an  acid.     These  men  were  Vaucquellin,  a  Frenchman,  and  Kir- 
olioflF,  the  German  chemist,  who  had  previously  discovered  glucose. 
The  manufacture  of  dextrine  was  first  developed  commercially  in 
Germany   in   connection   with    that   country's   important   potato- 
products  industry.     Holland  also  took  up  the  manufacture  of  dex- 
trine  from  potato  starch,  while  in  England  a  variety  of  dextrine  known 
as  British  gum  was  prepared  from  mixtures  of  various  starches,  such 
as  sago,  tapioca,  cornstarch,  and  the  lower  qualities  of  farina  (potato 
starch).     In  the  United  States  the  principal  development  has  been 
with  the  dextrine  made  from  cornstarch,  the  manufacture  of  which 
has  been  firmly  established  in  this  country  since  1850.     The  history 
of  the  corn-products  industry  (see  Tariff  Information  Surveys  for 
Starches,  Glucose,  Com  Oil,  etc.)  has  been  characterized  by  large- 
scale  production   and  numerous   and  successful   attempts   toward 
monopolization.     The  company  which  was  formed  at  the  time  of  the 
last  consohdation  (1906)  and  has  since  dominated  the  corn-products 
industry  has  recently  been  dissolved  by  a  decision  rendered  in  the 
Government's  suit  under  the  antitrust  law. 

Production  and  consumption, — ^The  Census  of  Manufactures  gives 
the  following  statistics  for  the  production  of  dextrine  in  the  United 
States: 

Table  2. — Domestic  production  of  dextrine. 


Dextrines:  > 
Pounds. 
Value.. 


1904 


6,651,731 
S231,708 


1909 


16,148,931 
1610,999 


1914 


18,913,641 
1705,584 


1  Statistics  for  1904  and  1909  include  "Gums,  other  than  rosin." 
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Imports  during  1914  were  over  six  and  one-half  million  pounds,  and 
it  may  be  assiuned  that  the  consumption  during  that  year  was  in  the 
neighborhood  of  25,000,000  pounds. 

FOREIGN   PRODUCTION. 

Before  the  war  potato  dextrine  was  made  almost  entirely  in  Ger- 
many and  Holland.  In  these  countries  the  manufacture  of  dextrine 
forms  an  important  part  in  the  large  and  firmly  established  potato- 
products  industries.  In  Germany  m  1911  there  were  311  factories 
engaged  in  the  manufacture  of  potato  products  and  their  output 
amounted  to  over  a  billion  pounds,  valued  at  approximately 
$16,000,000.  These  figures  include  dextrine  production  of  49,310,288 
pounds,  valued  at  $1,404,914,  and  also  3,602,096  pounds  of  soluble 
starch,  valued  at  $107,100.  Exports  of  dextrine  from  Germany  for 
the  five-year  period  1909-1913  averaged  over  25,000,000  pounds  and 
went  principally  to  Great  Britain  and  the  United  States. 

Hof er  states  that  dextrine  is  manufactured  b}^  practically  all  of  the 
large  cloth  printing  and  d\  eing  works  in  Germany. 

The  first  potato-starch  factory  in  Holland  was  started  in  1840,  and 
in  1911  there  were  32  factories,  the  majority  of  which  were  new  and 
well  equipped.  Many  of  these,  but  not  all,  manufactured  dextrine 
and  glucose  from  potato  starch.  In  1914  Holland  exported  258,- 
000,000  pounds  of  potato  starch. 

In  1913  England  imported  10,396,000  pounds  of  dextrine  and  ex- 
ported only  488,700  pounds.  During  the  same  year  Germany  im- 
ported 351,193  poimds  and  exported  25,679,408  pounds. 

The  cultivation  of  potatoes  for  the  manufacture  of  starch  was  ini- 
tiated in  Japan  during  the  war  and  a  large  export  trade  developed. 
In  1918  Japan  supplied  the  United  States  with  over  90  per  cent  of 
our  starch  imports.  Up  to  the  present  time,  however,  Japan  has 
exported  starch  rather  than  dextrme  to  the  United  States. 

IMPORTS   AND   EXPORTS. 

Before  the  war  the  United  States  imported  large  quantities  of 
refined  potato  dextrine  from  Germany  ana  Holland  and  considerable 
quantities  from  England.  The  annual  imports  averaged  over 
5,000,000  pounds  from  1910  to  1914,  but  dwindled  to  less  than 
100,000  pounds  in  1918. 

In  1914  Germany  furnished  86.7  per  cent  of  the  imports  of  potato 
dextrine  and  12.3  per  cent  came  from  HoUand.  Germany  also  sup- 
plied 83.2  per  cent  of  the  imports  of  soluble  starch  and  17.6  per  cent 
of  the  burnt  starch  or  British  gum.  Of  the  latter  commodity  41.9 
per  cent  came  from  England,  and  32.6  per  cent  from  Holland. 

Exports  of  dextrine  have  never  been  shown  in  Commerce  and 
Navigation  of  the  United  States.  It  is  known,  however,  that  con- 
siderable quantities  of  corn  dextrine  are  shipped  to  Europe.  The 
import  statistics  for  Great  Britain  indicate  that  the  following  amounts 
of  dextrine  have  been  received  from  the  United  States:  1914, 
2,258,944  pounds;  1915,  10,578,176  pounds;  1916,  10,358,880  pounds; 
1917,  9,440,144  pounds;  and  1918,  2,047,136  pounds. 
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FRIGES. 

The  trade  journals  quote  prices  only  for  com  and  potato  dextrine. 
In  August,  1914,  imported  potato  dextrine  sold  at  6  to  7  cents  per 
pound,  domestic  potato  dextrine  at  5^  to  7  cents,  British  gum  at  3| 
to  3i  cents,  and  com  dextrine  at  3  to  3i  cents  per  pound.  Since  that 
time  prices  have  risen  imtil  in  the  latter  part  of  1918  domestic  potato 
dextrme  was  quoted  at  20  cents,  the  cutting  oflf  of  imports  from 
Germany  and  Holland  being  responsible  for  this  rise.  Com  dextrine 
during  this  period  sold  for  8  to  8i  cents.     In  October,  1920,  domestic 

Sotato  dextrine  was  quoted  at  10  to  11^  cents,  imported  potato 
extrine  at  12  to  12f  cents,  and  com  dextrine  and  British  gum  at 
about  6i  cents  per  pound. 

TARIFF  HISTORY. 

Dextrine  and  British  gum  were  first  mentioned  specifically  in  the 
tariff  act  of  1883  and  were  given  a  duty  of  1  cent  per  pound,  which 
at  that  time  was  equivalent  to  about  25  per  cent  ad  valorem.  The 
rate  was  increased  to  1 J  cents  in  1890  and  to  2  cents  in  1897,  but  was 
restored  to  IJ  cents  in  1909.  The  2-cent  duty  was  equivalent  to  50 
per  cent  ad  valorem.  In  the  act  of  1913  dextrine  made  from  potato 
starch  was  dutiable  at  IJ  cents  per  pound  and  all  other  dextrines, 
including  soluble  and  chemically  treated  starch,  were  dutiable  at 
three-fourths  cent  per  pound.  In  1918  the  former  rate  corresponded 
to  an  ad  valorem  duty  of  13.61  per  cent  and  the  latter  to  7.58  per  cent. 

TARIFF   CONSIDERATIONS   AND   COMPETITIVE   CONDITIONS. 

The  rates  of  duty  on  dextrine  involve  a  twofold  consideration, 
(1)  the  adjustment  of  a  proper  differential  between  the  rates  of  duty 
on  these  products  and  then*  raw  materials  (starches),  and  (2)  the 
advisability  of  providing  different  rates  for  the  different  varieties 
of  dextrines. 

Dextrine  is  manufactured  from  starch,  and  the  duty  on  dextrine 
ought  logically  to  bear  a  definite  relation  to  the  duty  imposed  upon 
its  raw  material.  In  the  process  of  converting  starch  to  dextrine 
there  is  a  loss  of  about  20  per  cent,  but  the  manufacturers  regain  a 
portion  of  this  by  increasing  the  moisture  content  of  the  finished 
product.  Two  authorities  report  that  80  to  88  per  cent  of  the  weight 
of  the  original  starch  is  recovered  as  the  finished  dextrine.  The 
difference  m  price  between  starch  and  the  dextrine  made  from  it  is 
usually  1  to  2  cents  per  pound. 

In  the  act  of  1890  starch  carried  a  one-half  cent  greater  duty  than 
the  dextrine  made  from  it.  In  1894  both  products  were  given  the 
same  duty,  but  in  the  act  of  1897  dextrine  received  a  one3ialf  cent 
greater  duty.  Potato  starch  and  potato  dextrine  were  dutiable  at  the 
same  rate  in  1909  and  all  other  starches  at  one-half  cent  less  than  the 
rate  for  all  other  dextrines.  The  act  of  1913  allowed  a  differential 
of  one-fourth  cent  per  poimd  for  dextrines  manufactured  from  all 
varieties  of  starch. 

Prior  to  the  war  little  or  no  potato  dextrine  was  manufactured  in 
this  country,  and  the  domestic  market  was  supplied  almost  entirely 
by  imports  from  Germany  and  Holland.     When  the  war  interfered 
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with  these  foreign  suppHes  the  manufacture  of  potato  dextrine  from 
domestic  potato  starch  and  from  imported  starcii  Was  started  in  this 
country.  The  development  has  not  been  on  a  large  scale,  however, 
and  it  ia  hardly  expected  that  the  industry  will  be  able  immediately 
to  supply  the  entire  demands  of  the  domratic  market  for  potato 
dextrme. 

The  variety  of  dextrine  made  from  cornstarch  has  long  been  manu- 
factured in  tnis  country  in  connection  with  the  corn-products  indus- 
try. Its  raw  material  is  present  in  abundance  and  m  general  at  a 
erice  considerably  lower  than  the  other  forms  of  starch.  The 
^nited  States  imports  no  com  dextrine  and  the  large  exports  would 
seem  to  indicate  that  the  domestic  industry  can  compete  with 
other  varieties  of  dextrine  abroad  as  well  as  at  home. 


Dextrine--  VniUd  Kingdom 

im,porU  and  exporU 

' 

Year. 

ImportK. 

Enports. 

Quantity. 

■^'alue. 

Qiuatlty. 

Valne. 

11 

674,047 

Pmndi. 

171 

m 

D4S 

*I1;SS 

lal  statement  of  the  tntde  of  the  United  Kingdom  with  foreign  co 
Dertrine— Imports  and  exports  Jot  France. ' 


Imports, 

Exports. 

Yot. 

QubhUC;. 

V.,... 

Quantity. 

V.,... 

lis 

■■a:S 

137,442 
20,844 

ill? 

263^ 749 

g-s; 

■j'^ 

ts  StBtlstiquea  Sur  L<  Commerce  Do  La  Frauefl. 
Germany's  imporCs  and  exports  oj  dextrine,  burnt  ilarch.  paste,  t 


Year. 

imports. 

EjipMtl. 

Quantlly. 

Value. 

Quantity.       V^m. 

187;  811 

t7.«ie 

iS 

fl,520 
14,!B» 

22,014,033         1817,830 

■  Figures  liom  VIMte1]abiriK(t*  nir  BtMiitlb  des  dratsdMi  Bddi*. 
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Dextrine f  dextrine  subatiiutea,  soluble  starch,  chemically  treated  start^^  burnt  starchy  gum 
substituteSf  or  British  gum — Imports  Jor  consii-mptum — Revenue, 


Fiscal  yean: 

1908 

1900 

1910 

1910 

1911 

1M2 

1913 

1914 


Rate  of  duty. 


2  cents  per  pound. 

do 

do 

1}  cents  per  pound . 

.....do 

do 

.....do 


Quantity. 


Value. 


Duty 
collected. 


Poundt. 

3,958,925 

$122,870 

6,062,353 

184,476 

455,546 

13,595 

5,936,215 

183,508 

6,357,790 

190,660 

5,352,277 

188,332 

5,096,891 

180,296 

986,644 

32,433 

179,179.00 
121,247.00 
9,110.92 
89,043.29 
95,366.79 
80,284.24 
76,453.40 
14,799.70 


Value  per 

unit  of 

quantity. 


10.031 
.030 
.030 
.031 
.030 
.035 
.035 
.033 


Actual  and 

computed 

ad  valorem 

rate. 


PrrcerU. 
64.44 
65.73 
67.00 
48.53 
50.02 
42.63 
42.40 
45.08 


DEXTRINE  MADE  FROM  POTATO  STARCH  OR  POTATO  FLOUR. 


Fiscal  years: 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

19201 


l\  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 

.do 

.do. 

.do. 


5,226,421 

4,590,437 

720, 106 

210,948 

99,228 

431,871 

376,177 
147,404 
590,182 


$162,688 

154,087 

40,552 

17,832 

9,116 

39,533 

35,032 
13,528 
50,336 


$65,330.27 
67,380.00 
9,001.00 
2,636.00 
1,240.00 
5,398.00 

4,702.00 
1,842.00 
7,377.00 


$0,081 

40.16 

.034 

87.20 

.056 

22.20 

.084 

14.79 

.092 

13.61 

.091 

13.65 

.003 

18.42 

.091 

13.54 

.088 

14.67 

DEXTRINE  N.  8.  P.  F.,  DEXTRINE  SUBSTITUTES,  BURNT  STARCH,  OR  BRITISH  OUIi. 


Fiscal  years: 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

19201 


I  cent  per  pound 
do 


.do. 
.do. 
.do. 
.do 

.do 

.do. 

.do. 


471,491 

274,668 

154,882 

82,773 

505 


15 

238 

77,000 


$18,180 

12,028 

10,049 

2,855 

50 


2 

54 
6,710 


$3,536.18 

2,060.00 

1,161.00 

245.00 

3.00 


.11 

1.80 
565.00 


$0,039 
.044 
.066 
.087 
.099 


.188 
.226 
.087 


19.45 

17.18 

11.56 

8.61 

7.68 


5.60 
3.33 
8.42 


1  First  6  montlis. 


Dextrine,  imported  potato,  prices  per  pound,  wholesale. 
[From  Oil,  Paint,  and  Drug  Reporter.] 

1918. 


1914.  Cents. 

August 6-7 

1915. 

January 10  -12 

April 10  -12 

July 10  -12 

October 10  -12 

1916. 

Jamiary 10  -12 

Aprfl 12  -13 

July 12  -13 

October 12  -13 

1017. 

Jamiary 12  -13 

April 12  -13 

July. 12-13 

ber 12-13 


January. 
April.... 
Jul 


Juiy. 
Ocio 


ber. 


1919. 


Cents. 
18 
19 

(*> 


i» 


Jmy. 
Octol 


I 


I 


January 

Aprfl 15-17 

July 17  -18 

October 15  -16 

1920. 

January 14  -144 

April 14  -141 

July 13J-14 

October 12  -12| 


I  Nominal. 
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British  gvm,  prices  per  pouTid,  wholesale. 
[From  Oil,  Paint,  and  Drag  Reporter.  1 


1914. 
August $0.03J  -I0.03i 

1915. 

January.. « 03   -  .OSJ 

April 03J-  .031 

July 03|  -  .03j 

October 03}-  .031 

1916. 

January 03   -    .031 

April 03i-    .03§ 

July 03^V-     034 

October «3.65    -  3.71 

1917. 

January «3.85  -  3.91 

Aprfl «5.20 

Jidy *6.30  -  6.39 

October «7.55  -  7.64 

>  Nominal. 


January. 
April.... 

July 

October. 


1918. 


1919. 


January S0.06  -10.07 

AprU 05^    .06 

July 07(-    .07i 

October «6.99  -  7.21 


January. 
Aprfl.... 

July 

October. 


1920. 


*  Per  hundredweight. 


t6.49 
16.49 
«7.49 
'6.35 


Dextrine  J  domestic  potato,  prices  per  pound,  wholesale. 
[From  OU,  Paint,  and  Drug  Reporter.] 


1914.  Cents. 

Augast 6J-  7 

1915. 

January 8  -10 

AprU 8  -10 

July 8  -10 

October 8  -10 

1916. 

January 8  -10 

April 8  -10 

July 8  -10 

October 8  -10 

1917. 

January, 8  -10 

AprU 124-16 

July 12j 

October 12  -12J 


1918.  Cents. 

January l^ 

AprU 16  -1( 

July 19H 

October 20  -J 

1919. 

January 17J-19 

AprU 15  -17 

July 17  -18 

October 14i-l5J 

1920. 

January 13^14 

AprU 13|-14 


July 


13- 


October 10 


-134 
-111 


Dextrine,  com,  prices  per  pound,  wholesale. 
[From  OU,  Paint,  and  Drug  Reporter.] 


1914.  Cents. 

August 3  -3} 


January 
April.... 
Jifly.... 
October 


1015. 


4  -5 


1916. 


January 5-7 

AprU 

July 

October 

1917. 

January 6-7 

AprU fi) 

July (n 

October 7 

1  Not  quoted. 


1918.  Cents. 

January 7  -8 

April 7J-8i 

July 8  -9 

October 8  -8J 

1919. 

January 6  -7J 

AprU 5i-6 

July 7-7* 

October «6.69-«i91 


January. 
AprU.... 
July.... 
October. 


1920. 


s  Hundredweight. 


«6.19 
«6.19 
«7.19 
»6.05 
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Dextrine — Rates  oj  duty. 


Act  of— 

Par. 

1883 

19 

1890 

324 

1894 

233 

1897 

286 

1909 

297 

1913 

.36 

1913 

36 

Tarifl  classifleati<«  or<le8eription. 


Dextrine,  burnt  starch,  gum  substitute  or  British  gum. 

.do 

....do 


.do. 


Dextrine,  dextrine  substitutes,  soluble  starch  or  chemically  treated 
starch,  burnt  starch,  gmn  substitute  or  British  gum. 

Gums:    *   *   *   dextnne,  made  from  potato  starch  or  potato  flour. 

Dextrine,  not  otherwise  provided  for,  burnt  starch  or  British  gum, 
dextrine  substitutes,  and  soluble  or  chemically  treated  starch. 


Rates  of  duty. 

specific  and  ad 

valorem. 


1  orait  par  pounds 
1)  cents  per  pound. 

Do. 

2  cents  per  pound, 
li  cents  per  pound. 

l\  cents  per  pound. 
}  cent  per  pound. 


Court  and  Treasury  Decisions. 

A  starch  product  commercially  known  as  white  dextrine,  which 
is  technically  neither  starch  nor  dextrine,  was  held  dutiable  imder 
paragraph  286  of  the  act  of  1897  as  ^^ dextrine''  and  not  under  para- 
graph 285  as  *^ starch/'  (Morningstar  v.  United  States,  159  Fe<l.. 
287,  of  1907.)  ^ 

Chemically  treated  potato  starch  in  part  soluble  in  hot  water  and 
known  as  soluble  starch,  although  a  portion  of  it  is  insoluble,  was 
held  dutiable  under  the  provision  in  this  paragraph  for  '^soluble  or 
chemically  treated  starch  '  and  not  under  paragraph  234  as  ' 'starch 
made  from  potatoes."     (G.  A.  7633,  T.  D.  34906,  of  1914.) 
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INKS  AND  INK  POWDER. 


Inks,  writing  and  copying — Summary  table. 


Year. 

Domestic 
produc- 
tion. 

Imports 
for  con- 
sumption. 

Ratio  to 
produc- 
tion- 
imports. 

Value  (im- 
ports for 
consump- 
tion). 

Amount 
of  duty. 

Equiva- 
lent ad 
valorem 
rate. 

1910 

112,505,000 

S19,416 
20,368 
27,550 
28,518 
18,941 
22,765 
21,931 
26,400 
11,962 

Per  cent. 
0.07 

119,416 
20,368 
27,550 
28,518 
18,941 
22,765 
21,931 
26,400 
11,962 

$4,854 
5,092 
6,887 
7,129 
3,201 
3,415 

•3,290 
3,960 
1,794 

Per  cent. 
25.00 
25.00 
25.00 
25.00 
16.93 
15.00 
15.00 
15.00 
15.00 

1911 

1912 

1913 

1914 

2,784,000 

.07" 

1915 

;916 

1917 

1918 

1  "Inks,  writing."  «  "Inks,  writing  and  copying." 

Inhj  printers^ — Sunvrnary  table. 


Year. 


1910 

$8,865,000 

1911 

1912 

1913 

1914 

13,830,000 

1915 

1916 

1917 

1918 

Domestic 
produc- 
tion. 


Imports 
for  con- 
sump- 
tion. 


«$4,787 

'>,279 

3,890 

7,820 

24,999 

15,022 

17,884 

19, 026 

4,685 


Domes- 
tic 
exports. 


$325, 
406, 
409, 
439, 
443, 
384, 
682, 
751, 
882. 


744 
672 
722 
955 
377 
847 
165 
411 
062 


Ratio  to  production, 


Imports. 


Per  cent, 
0.05 


.01 


Exports. 


Per  eevt. 
3.6 


3.2 


Value 
(imports 
for  con- 
sump- 
tion). 


$4,787 

2,279 

3,890 

7,820 

24,999 

15,022 

17,884 

19,026 

4,685 


Amount 
of  duty. 


$1,197 

570 

972 

1,955 

3,901 

2,253 

2,683 

2,854 

703 


Equiva- 
lent ad 
valorem 
rate. 


Per  cent. 
25.00 
25.00 
25.00 
25.00 
15.60 
15.00 
15.00 
15.00 
15.00 


General  Information. 

Description  and  uses. — ^Ink  is  defined  as  a  fluid  or  viscous  material, 
of  various  colors,  but  generally  black,  used  for  writing  and  printing. 
Writing  inks  or  writing  fluids,  other  than  black  and  olue,  are  com- 
posed of  a  coal-tar  dye  and  a  gum  such  as  gum  arable  dissolved  in 
water.  In  writing  in!  used  for  fountain  pens  the  .gum  is  generaUv 
omitted  entirely.  The  dye  from  which  such  a  writing  fluid  or  ink 
could  be  made  oy  the  addition  of  water  may  be  called  an  ink  powder. 
The  dye  may  be  in  the  form  of  a  powder  or  a  binder  mav  be  added 
and  it  is  then  pressed  into  a  tablet  form.  Printing  and  lithographing 
inks  other  than  black  or  blue  are  composed  of  a  color  lake  or  pigment 
derived  from  a  coal-tar  dye,  ground  in  a  vehicle  consisting  diiefly 
of  linseed  oil  to  which  has  been  added  such  other  ingredients  as 
rosin  oil,  a  dryer,  a  thinner,  soap,  and  other  materials.  Black  writing 
inks  are  usually  composed  of  a  taimate  of  iron  and  a  gum  dissolved 
in  water.  Blue  writmg  inks  are  usually  composed  of  a  mineral  pig- 
ment such  as  Prussian  blue  which  has  been  chemically  treated  to 
make  it  soluble,  dissolved  in  water  and  oxalic  acid.  Some  blue  inks 
contain  coal-tar  dyes  as  the  coloring  agent.     Ink  powders  or  ink 
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tablets  may  be  used  for  purposes  other  than  in  writing  fluids  as 
artist's  colors  or  other  proaucts  where  color  is  required. 

Production. — ^The  production  of  writing  inks  in  the  United  States 
in  1914  amounted  to  oyer  $2,500,000.  About  $14,000,000  worth  of 
printing  and  lithographing  inks  were  produced  during  the  same  year, 
according  to  the  official  census  figures. 

Imports. — ^The  average  annual  unport  of  writing  inks  for  the  period 
1910-1918  was  valued  $21,983,  yielding  a  revenue  of  $4,402,  and  the 
average  annual  unport  for  printer's  ink  for  the  same  period  was 
valuea  at  $11,155,  yielding  a  revenue  to  the  Government  of  $1,899. 
The  imports  of  writing  ana  printing  inks  in  1914  were  less  than  one- 
tenth  of  1  per  cent  of  the  domestic  production  reported  for  that  year. 

Exports. — ^The  average  annual  export  of  printing  ink  for  the  period 
1910-1918  was  valued  at  $525,106,  and  the  average  export  of  all 
other  inks  for  the  same  period  was  valued  at  $242,418. 

IrUerpretation  and  comments. — The  coal-tar  dyes  in  powder  or 
tablet  form  containing  a  gum  used  in  the  manufacture  of  writing 
inks  or  fluids  are  suitable  lor  dyeing  textiles  as  the  presence  of  the 
gum  does  not  prevent  such  use.  The  Tariff  Commission  has  aheadv 
pointed  out  tnat  it  seems  desirable  to  include  the  phrase  ^^infc 
powders"  in  Group  III,  Title  V,  of  the  act  of  Septemoer  8,  1916, 
where  it  will  be  qualified  by  the  phrase  ^'when  obtained,  derived,  or 
manufactured  in  whole  or  in  part  from  any  of  the  products  provided 
for  in  Groups  I  or  II."  Printing  and  lithographii^  inks  could  not 
be  used  for  any  other  purpose  tnan  that  \micn  they  are  intended, 
and  since  these  substances  are  substantially  different  in  character 
than  writing  inks  it  would  seem  desirable  to  include  them  in  a  class 
other  than  that  provided  for  writing  inks. 

Inhf  writing — Production  in  United  States. 

[From  ''Federal  Census/'  1914,  Table  223,  Abstract  of  Census.] 

OFFICIAL  SOURCE. 

Value. 

1899 $1,293,000 

1904 1,881,000 

1909 2,505,000 

1914 2,784,000 

OTHER  SOURCES. 

New  York $892,000 

Missouri, 67,000 

Pennsylvania 62,000 

California 7,000 

All  other  States 1,756,000 

Total 2,784,000 

Ink,  'printing — Production  in  United  States. 

[From  "Federal  Census,"  1914,  Table  223,  Abstract  of  Census.] 

OFFICIAL  SOURCE. 

1899 $3,080,000 

1904 6,774.000 

1909 8,865,000 

1914 13,830,000 

OTHER  SOURCES. 

New  York $6,170,000 

Ohio 2,764,000 

New  Jersey 2,095,000 

Pennsylvania 1,052, 000 

I  llinois 504,000 

Another  States 1,246,000 

Total : 13,830,000 
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Printer^  8  ink — Imports  Jor  consumption — Revenue. 


Fiscal  year. 


1909.. 
1910.. 
1911.. 
1912.. 
1918.. 
1914 1. 
1914  «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


26  per  cent, 

ao 

do 

do 

do 

do 

15  per  cent , 

do 

do 

do 

do 

do 


Quantity. 


Value. 


S3, 701 

4,787 

2,278 

3,889 

7,820 

1,511 

23,488 

15,022 

17,884 

•19,026 

4,685 

665 


Duty 
collected. 


1025 

1,196 

569 

972 

1,955 

377 

3,523 

2,258 

2,682 

2,853 

702 

100 


Value  per 

unit  of 
quantity. 


Actual  and 
computed 
ad  valorem 
rate. 


Per  cent. 

25 

25 

25 

25 

25 

25 

15 

15 

15 

15 

15 

15 


I  Act  of  1909— July  1  to  Oct.  3, 1913. 


s  Act  of  1913— Oct.  4, 1918,  to  June  30, 1914. 


Writing  and  copying  ink — Imports /or  consumption — Reverme. 


Fiscal  year. 


1910.. 
1911.. 
1912.. 
1913.. 
1914 1. 
1914  «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


25  per  cent, 

do..... 

do 

do 

do 

15  per  cent , 

do 

do 

do 

do 

do 


Quantity. 


Value. 


$19,416 
20,368 
27,550 
28,518 
3,605 
15,336 
22,765 
21,931 
26,400 
11,962 
15,615 


Duty 
collected. 


6, 

?; 

2, 
3, 
3, 

?; 

2, 


854 
002 
887 
129 
901 
300 
414 
289 
960 
794 
342 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
25 
25 
25 
25 
25 
15 
15 
15 
15 
15 
15 


1  July  1  to  Oct.  3, 1913— act  of  1909. 


>  Oct.  4, 1913,  to  June  30, 1914— act  of  1913. 


All  other  tnjfe,  including  ink  powders — Imports /or  consumption — Revenue. 


Fiaoalyear. 


1909.. 
1910.. 
1911. . 
1912.. 
1913. . 
19141. 
1914  s. 
1916.. 
1916. . 
1917.. 
1918. . 
1919. . 


Rate  of  duty. 


25  per  cent. 

do 

do 

do 

do 

do 

16  per  cent. 

do 

do 

do 

do 

do 


Quantity. 


Value. 


$42,895 

20,162 

18,871 

8,817 

4,918 

800 

6,131 

6,196 

3,481 

5,095 

8,529 

7,129 


Duty 
collected. 


$10,723 

5,040 

4,592 

954 

1,229 

200 

919 

929 

522 

764 

1,279 

1,060 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
25.00 
25.00 
25.00 
25.09 
25.00 
25.00 
15.00 
15.00 
15.  on 
15.00 
15.00 
15.00 


i  Act  of  1900,  July  1  to  Oct.  3, 1913. 


2  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 
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Irik^  all  other — Domestic  exports  (fiscal  years). 


Sxported  to— 

1909 

1910 

1911 

1912 

1913 

1914 

Europe.- 

151,576 

89,245 

8,743 

10,220 

13,527 

824 

670,244 
85,073 
13,763 

7,677 
16,113 

1,092 

$86,073 
87,548 
19,809 

8,128 
32,146 

1,696 

169,468 
91,192 
34,642 
11,163 
33,400 
1,244 

$55,526 
92,661 
23,905 
12,794 
28,056 
1,490 

$55,694 
70,661 

"Mortft  A  TTnaricA. . .    . 

SoTitli  Amerioa 

20,292 

AsfiA-. 

8,865 

OoAATlf  i\  - 

24,676 

Africa 

1,520 

Total 

174, 135 

192,862 

235,362 

231,099 

214,332 

181,697 

Irikf  all  other — Domestic  exports  {fiscal  years). 


Exported  to— 


Europe 

Nortn  America 
South  America. 

Asia 

Oceania 

Africa 

Total.... 


1915 


$40,012 
54,786 
23,539 
11,601 
23,323 
1,613 


164,874 


1916 


$63,549 

108,038 

51,849 

26,572 

31,708 

3,561 


285,277 


1917 


$61,631 

145,010 

79,637 

43,328 

44,817 

3,023 


377,446 


1918 


$35,486 

196,418 

103,647 

34,966 

31,344 

5,232 


407,098 


Ink,  printer* 9 — Domestic  exports  i fiscal  years). 


Exported  to— 


1909 


Europe 

Nortn  America 
South  America. 

Asia 

Oceania 

Africa 

Total.... 


$56,224 

103,531 

37,408 

68,034 

39,733 

224 


305,154 


1910 


$63,198 

138,672 

33,346 

50,648 

39,172 

708 


325,744 


1911 


$80,413 

130,662 

48,797 

90,053 

65,737 

1,010 


406,672 


1912 


$99,507 

166,489 

50,616 

38,431 

63,773 

906 


409,722 


1913 


$89,235 

163,846 

57,180 

72,494 

55,842 

1,368 


439,955 


1914 


$94,801 

170,657 

60,101 

63,691 

64,274 

363 


443,377 


Inkj  printers — Domestic  exports  (fiscal  years). 


Exported  to— 


Europe 

North  America 
South  America. 

Asia 

Oceania 

Africa 

Total 


1915 


$50,324 

137,568 

54,954 

68,738 

72,055 

1,213 


384,847 


1916 


$71,900 
191,354 
182,877 
154,235 
77,097 
4,702 


682,165 


1917 


$41,091 
230,054 
297,317 
111,460 
66,437 
5,052 


751,411 


1918 


$42,832 
256,937 
297,600 
170,424 
108,029 
6,240 


882,062 


Rates  of  duty. 


Actof- 

Par. 

1883 

456 

1890 

30 

1894 

21 

1909 

26 

1913 

37 

Tariff  classiflcation  or  deaoription . 


Inks  of  all  kinds  and  ink  powders 

Ink  and  ink  powders,  printer's  ink,  and  all  other  ink  not  specially 

provided  for  in  this  act. 
do 

Ink  and  Ink  powders 

do 


Raftes  of  duty,  spe- 
cific and  ad  va- 
lorem. 


30  per  cent  ad  va- 
lorem. 
Do. 

25  per  cent  ad  va< 
lorem. 
Do. 

15  per  cent  ad  va- 
lorem. 


IODINE  AND  IODINE  COMPOUNDS. 


General  Information, 
description  and  uses. 

Tariff  act  of  1913. — ^Paragraph  38,  '^Iodoform  and  potassium 
iodide,  15  cents  per  pound.  paragraph  515,  '^Iodine,  crude,  or 
resublimed.''     (Free  list.) 

Iodine  is  a  solid  nonmetallic  element  with  a  grayish  or  purplish 
black  color  and  a  metallic  luster.  It  volatilizes  slowly  in  the  aw  at 
ordinary  temperatures,  more  rapidly  when  heated,  giving  off  violet- 
colored  vapors  with  an  odor  resembling  chlorine.  Iodine  does  not 
occur  free  m  nature,  but  its  salts  are  widely  distributed  but  in  small 
amounts.  They  are  always  present  in  sea  water  and  are  found  in 
many  mineral  springs.  The  commercial  sources  of  iodine  are  from 
the  Chilean  saltpeter  deposits  and  from  the  ashes  of  many  sea  plants. 

Iodine  is  largely  used  in  medicine  in  the  form  of  its  salts,  many  of 
which  are  official  in  the  United  States  Pharmacopoeia.  The  most 
important  is  potassium  iodide.  Other  salts  of  importance  include 
sodium  iodide,  ammonium  iodide,  arsenious  iodide,  mercuric  iodide, 
iron  iodide,  and  strontium  iodide,  all  of  which  are  official  in  the 
United  States  Pharmacopoeia. 

A  rough  estimate  of  tne  uses  of  crude  iodine  is  as  follows:  Potas- 
sium iodide,  75  per  cent;  sodium  iodide,  7 J  per  cent;  resublimed 
iodine,  7i  per  cent;  all  other  compounds,  10  per  cent. 

Iodoform  is  a  lemon-yellow  solid,  occurring  either  as  a  powder  or 
in  small  crystals.  It  has  a  persistent,  disagreeable,  and  penetrating 
odor.  Its  principal  use  is  medicinal,  as  an  antiseptic  dressing,  and 
is  also  used  internally  to  some  extent.  The  methods  of  preparation 
of  iodoform  depend  on  the  interaction  of  iodine  with  alcohol  or  ace- 
tone in  the  presence  of  an  alkali  or  alkaline  carbonate.  When  these  . 
materials  are  mixed  with  water  and  heated  slightly  the  iodoform  is  I 
obtained  as  a  precipitate  and  separated  from  the  solution  by  filtration.            / 

Potassium  iodide,  the  most  important  salt  of  iodine,  is  obtained  in  I 

white,  colorless  crystals,  which  are  very  soluble  in  water.  It  is  used 
in  medicine  and  in  photography  where  it  finds  use  in  the  preparation 
of  some  sensitizing  solutions  for  plates  and  films.  It  is  also  an 
important  reagent  m  analytical  chemistry. 

B odium  iodide  has  the  same  uses  as  potassium  iodide.  However, 
it  does  not  crystallize  as  well  as  the  potassium  salt,  and  therefore  it 
is  not  so  easily  purified. 

Ammonium  iodide  has  the  same  uses  as  potassium  iodide,  its 
principal  use  being  in  photography. 

Other  compounds  of  iodine  used  in  medicine  are  the  iodides  of 
iron,  arsenic,  mercury,  strontium,  and  thymol  iodide. 
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FOREIGN  PBODUCmON. 

Iodine  industry  in  Chile. — Chile  is  the  lareest  producer  of  iodine, 

which,  is  obtained  as  a  by-product  of  the  Chilean  nitrate  industry. 

Caliche,  the  crude  nitrate-bearing  earth,  contains  200  to  450  grams 

(0-44  to  1  pound)  of  iodine  per  ton.     The  iodine  is  in  the  form  of  a 

soluble  salt  (sodium  iodate),  which  is  leached  from  the  caliche  along 

with  the  sodium  nitrate  (Chile  saltpeter)  and  is  concentrated  in  the 

mother  liquor  when  the  nitrate  is  crystallized  out,  the  final  mother 

lic^uo^  containing  about  8  grams  per  liter  of  iodine.     Part  of  the 

original  iodine  is  carried  into  the  commercial  nitrate,  which  may 

contain  up  to  250  grams  (about  one-half  pound)  per  ton.    Although 

the  total  annual  quantity  of  iodine  in  the  caliche  treated  is  over 

5,000  tons,  the  actual  iodine  production  before  the  war  was  about 

500  tons  and  the  maximum  since  then  was  about  1,500  tons  in  1916. 

It  is  evident  that  Chile  could  increase  her  present  output  of  iodine 

from  three  to  four  times  if  conditions  required  it. 

Exports  and  revenue, — The  exports  of  iodine  from  Chile  from  1909 
to  1914,  inclusive,  have  been  fairly  constant  and  have  averaged 
about  1,000,000  poimds  a  year.  Since  then  they  have  been  between 
1,500,000  poimds  in  1915  and  3,000,000  pounds  in  1916.  The  United 
States  is  one  of  the  largest  consumers  of  Chilean  iodine. 

Chile  levies  an  export  duty  on  iodine  which  amounts  to  about 
$0.21  per  pound.  Although  this  duty  does  not  raise  nearly  so  large 
a  revenue  as  produced  by  nitrate  of  soda,  the  revenue  produced  by 
iodine  since  1909  has  never  been  less  than  $200,000  and  in  1916,  the 
year  of  maximum  exportation,  yielded  about  $600,000  or  about  1 
per  cent  of  the  total  revenue  of  Chile. 

Methods  of  extracting  iodine, — ^The  mother  liquor  from  sodium 
nitrate  manufacture  contains  the  iodine  in  solution  as  sodium  iodate. 
This  solution  is  treated  with  sulphurous  acid  or  sodium  bisulphite 
(usually  the  latter)  which  liberates  the  iodine.  The  iodine  being 
insoluble  in  the  solution  is  precipitated  and  recovered  by  filtration 
in  the  form  of  filter-press  cakes.  The  precipitation  is  carried  out  in 
wooden  or  tin-sheet  tanks.  The  iodine  is  either  sold  in  the  crude 
form  or  is  purified  by  sublimation. 

The  sodium  bisulphite  necessary  for  the  process  is  prepared  locally. 
Sulphur  dioxide,  made  by  burning  sulphur  found  associated  with  the 
nitrate  deposits,  is  passed  into  a  solution  of  soda  ash;  the  soda  ash  is 
obtamed  by  heatingnitrate  of  soda  with  coal. 

Other  countries. — -The  other  commercial  source  of  iodine  is  from  the 
ash  of  seaweed  or  kelp.  The  output  from  this  source,  however,  is 
not  nearly  so  large  as  the  by-product  source  from  Chilean  saltpeter. 
Most  of  tne  iodine  made  from  kelp  is  produced  in  Scotland,  France, 
Norway,  and  Japan.  The  method  varies  somewhat,  but  in  general 
is  as  follows: 

The  seaweed  after  drying  is  burned  and  the  ash  thus  obtained  is 
lixiviated  with  water,  which  dissolves  the  soluble  salts,  including  the 
iodides.  This  solution  is  then  concentrated  by  evaporation  until 
most  of  the  salts  other  than  the  iodides  have  crystallized  out  of  the 
solution;  the  iodine  in  the  form  of  chiefly  sodium  iodide  remains  in 
the  mother  liquor.  This  liquor  is  then  treated  with  a  sufficient 
quantity  of  sulphuT-ic  acid  and  manganese  dioxide  and  the  mixture 
is  heated.     The  iodine  distills  over  and  is  condensed  and  collected  in 
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the  crude  form  or  it  may  be  resublimed,  which  process  produces  a 
very  pure  iodine. 

The  production  of  iodine  in  Japan  increased  three  times  from  1913 
to  1917  or  from  152,566  pounds  to  484,138  poimds.  Although  pro- 
duction figures  are  not  available  in  other  foreign  countries,  it  is 
likely  that  Japan  now  ranks  second  to  Chile,  witn  a  production  of 
iodine  about  one-fourth  that  of  Chile.  In  1917  Japan  also  produced 
222,150  pounds  of  potassium  iodide,  the  most  important  salt  of  iodine. 

DOMESTIC   PRODUCTION. 

Prior  to  the  war  little  or  no  iodine  was  produced  in  the  United 
States.     During  the  war  it  is  reported  that  a  small  quantity  of  iodine 
was  obtained  on  the  Pacific  coast  as  a  by-product  of  the  manufacture 
of  potash  salts  and  acetone  from  kelp.     These  plants  were  erected 
to  supply  the  large  demand  for  acetone  during  the  war  and  have 
since  been  discontinued,  so  that  it  may  be  said  that  there  is  no 
domestic  iodine  industry  in  so  far  as  the  production  of  crude  iodine 
is  concerned. 

The  Geological  Survey  reported  that  in  1918  there  was  produced 
in  the  United  States  521,678  pounds  of  potassium  iodide  (from 
imported  iodine)  the  most  important  iodine  salt.  Of  this  quantity 
481,301  pounds  were  sold  for  $1,587,656.  This  output  was  from 
eight  manufacturers. 

IMPORTS   INTO   THE   UNITED    STATES. 

The  entire  consumption  of  iodine  in  the  United  States  is  imported, 
chiefly  from  Chile.  The  imports  have  been  almost  entirely  of  the 
crude  grade,  the  purification  by  resublimation  being  carried  out  in 
this  country. 

The  imports  have  been  sporadic,  probably  due  to  imports  in  one 
year  exceeding  the  domestic  consumption,  with  the  result  that  the 
next  year  imports  were  considerably  below  the  consumption.  The 
maximum  importation  of  crude  iodine  since  1910  was  1,726,903 
pounds  in  1917  and  the  minimum  210,440  pounds  in  1911.  The 
average  annual  import  for  10  years,  1910  to  1919,  was  about  700,000 
pounds. 

The  imports  of  resublimed  iodine  have  been  negligible;  the  maxi- 
mum was  15,250  pounds  in  1918. 

Practically  the  entire  import  has  come  from  Chile,  until  in  1918 
Japan  supplied  20  per  cent  of  the  total,  or  about  50,000  pounds.  / 

PRICES. 

From  the  last  haK  of  1912  to  October,  1915,  the  price  of  resublimed 
iodine  was  $3  and  $3.75  per  pound.  Since  October,  1915,  the  price 
has  been  fairly  constant  at  $4.25  per  pound,  with  the  exception  of  ' 
the  last  three  quarters  of  1917,  when  the  price  was  $3.50  per  pound. 
The  price  of  the  iodine  compounds  follow  closely  the  price  trend 
of  resublimed  iodine  from  which  they  are  made.  The  prices  prevailing 
during  the  first  three  quarters  of  1920  were  $4.10  to  $4.35  for  resub- 
limed iodine,  $4.85  to  $5.35  for  iodoform,  $3.10  to  $3.35  for  potassium 
iodine,  $3.65  to  $3.90  for  sodium  iodine,  and  $4.65  for  ammonium 
iodine. 


r 
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TARIFF  HI8TOBT  AND  GONSmSBATIONS. 

Crude  iodine  was  mentioned  on  the  free  list  of  the  act  of  1883,  and 
has  been  free  of  duty  under  all  subsequent  tariff  acts.    Resublimed 
iodijae  >vas  free  of  duty  imder  the  acts  of  1894  and  1913.    It  was 
dutiable  at  40  cents  per  pound  imder  the  act  of  1883,  30  cents  under 
the  act  of  1890,  and  20  cents  under  the  acts  of  1897  and  1909.    The 
duty  OTL  iodoform  has  gradually  been  lowered  from  $2  per  pound 
under  the  act  of  1883  to  15  cents  per  pound  imder  the  act  of  1913. 
Hydriodate,  iodide,  and  iodate  of  potash  were  dutiable  at  50  cents 
per  pound  under  the  acts  of  1883  and  1890  and  at  25  cents  under  the 
acts  of   1894,  1897,  and  1909.     In  the  act  of  1913  potassiimi  iodide 
only  >vas  specified,  at  a  duty  of  15  cents  per  pound.    Hydriodate  is 
an  obsolete  name  for  the  iodide,  and  iodate  of  potash  is  a  com- 
paratively  imimportant   iodine  compound.     They  might  well  be 
omitted  in  future  tariff  acts. 

Potassium  iodide, — In  1918  figures  from  the  United  States  Geological  Survey  gave 
actual  production  as  521,678  x>oundB,  sales  of  481,301  pounds,  valued  at  $1,587,656. 

Exports  of  iodme  from  Chile. ^ 


Tear. 


IWO. 
1901. 
1902. 
1908. 
1904. 
1905. 
1906. 
1907. 

TiV\Q 

1909. 


Revenue 

Peroent 

Pounds. 

from 
export 

of  total 
revenue 

duty. 

of  Chile.  1 

1 

710,515 

$147,766 

0.39 

634, 4« 

128,606 

.38 

670,643 

113,424 

.34 

880,760 

158,260 

.39 

1,026,387 

201,986 

.51 

1,261,155 

251,002 

.58 

902,766 

161,339 

.33 

672,671 

122,334 

.23 

790,909 

142,545 

.31 

1,101,330 

216,218 

.44 

Year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 


Pounds. 

Revenue 

fk-om 

export 

duty. 

1,300,604 
1,014,522 
1,027,502 
963,346 
1,077,944 
1,562,748 
2,916,981 
1,674,297 
2;  001, 036 

265,397 
205,938 
216,048 
202,558 
226,654 
328,591 
613,339 
403,419 
453,148 

P^cent 
of  total 
revenue 
of  Chile. 


0.46 
.34 
.33 
.30 
.50 
.79 
.  99 
.51 
.50 


1  Compiled  and  converted  from  Caliche,  Organo  del  Institute  Cientlflco  e  Industrial  del  Salitre,  San- 
tiago, Chile,  August,  1919. 

Production  of  iodine  and  potasmim  iodide  in  Japan. 


I 


1909 
1913 
1917 


Iodine. 


Pounds. 
76,773 
152,566 
484,138 


Potas- 
sium 
iodide. 


Pownds. 
153,457 
158,234 
222,150 


106 


TAMFF  INFORMATION  SURVEYS. 


Iodine,  crude  or  resublimed — Imports  by  countries  (Jscal  years). 


Imported  from— 

1909 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

EuroDQ — ^ItalT 

Pounds. 

Pounds. 
9 
771,074 

S18 
1,601,018 

Pounds. 

South  America— Chile 

12,910 

$25,705 

210,440 

$418,762 

Total 

12,910 

25,705 

771,083 

1,501,036 

210,440 

418,762 

Imported  from— 

1912 

1913 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Europe — ^Italy 

Pounds. 

Pounds. 

Pounds. 
26 
195,030 
31 

$98 

Rnnth  AmArinir— O^i^Ia 

497,793 

1962,981 

351,236 

$739,734 

433,293 

All  others 

107 

Total 

497,793 

962,981 

351,236 

739,734 

195,087 

433,498 

Imported  from— 

1915 

1916 

1917 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

South  America— Chile 

Pounds. 
629,975 
1,500 
38 

$1,280,255 

4,044 

103 

Pounds. 
1,044,415 

$2,447,434 

Pounds. 
1,726,723 
2,810 

$4,380,818 
9,587 

Asia — ^Japan 

Al  1  othera 

110 

330 

Total 

631,513 

1,284,402 

1,044,525 

2,447,764 

1,729,533 

4,390,406 

Imported  from— 


ChUe 

Japan 

Panama. . . . 

Total 

r 


1918 


Quantity. 


Pounds. 
200,448 
53,092 
14,741 


268,281 


Value. 


$416,774 

134,127 

29,637 


580,538 


lodinCy  crude — Imports  Jor  consumption — Revenue. 


Fiscal  year. 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

....do. 
....do. 


Quantity. 


Pounds. 

529,080 

175,929 

12,910 

771,083 

210,440 

497,793 

351,256 

230,391 

631,510 

1,044,525 

1,726,903 

253,031 

1,212,290 


Value. 


$1,085,586 

342,777 

25,705 

1,501,036 

418,762 

962,981 

739,734 

533,447 

1,284,395 

2,447,764 

4,381,317 

538,799 

2,443,569 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


$2.05 


1. 
1. 
1. 
1. 
1. 
2. 


95 
99 
95 
99 
93 
11 


2.32 
2.03 
2.34 
2.53 
2.12 
2.02 


Actual  and 

computed 

ad  valorem 

rate. 


Percent, 


I 
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Iodine,  remblimed — Imports  Jor  consumption — Revenue. 
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Fiscal  year. 


1907. 
1906. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


20  cents  per  pound. 
do 


do. 

do. 

do. 

do. 

do. 

Free.. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Pounds. 

246 

5 

51 

7 

27 

30 

40 

57 

.    3 


2,610 

15,250 

6,525 


Value. 


15 
110 

24 

76 
111 

96 

205 

7 


9,088 
41,739 
22,657 


Duty 
collected. 


S49 
1 

10 
1 
5 
6 
8 


Value  per 

unit  of 
quantity. 


12.28 
3.00 


2. 
3. 
2. 
3. 


16 
43 
81 
70 


2.40 


60 
33 


3.48 
2.73 
3.47 


Actual  and 

computed 

advalCNrem 

rate. 


PereerU. 
8.77 
6.66 
9.29 
5.83 
7.10 
5.41 
8.33 


Iodoform — Imports  Jor  co7isumption — Reveytue. 


P  iscal  year. 

Rate  of  duty. 

Quantity. 

Value, 

Duty 
odlected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rato. 

1908 

$1  per  pound 

do 

Pounds. 
40 
3 

<121 
12 

3 

97 

111 

49 

67 

55 

246 

40 

4 

S40 
3 

$3.02 
3.64 

Percent. 
33.06 

1909 

27.08 

1910 

do 

1910 

75  cents  per  pound. 
do 

31 
33 
17 
16 
11 
76 
10 
1 

23 
24 
12 
12 

8 
11 

1 

3.13 
3.36 
2.88 
3.56 
5.00 
3.26 
4.00 
4.00 

23.97 

1911 

22.30 

1912 

do 

26.02 

1913 

do 

21.05 

1914 

do 

15.00 

1914 

15 cents  per  pound. 
do 

4.60 

1915 

3.75 

1918 

do      

IJtjdriodate,  iodide  ^  and  iodate  of — Imports  Jor  consumption — Revenue. 


Fiscal  year. 


i 


1910. 
1911. 
1912. 
1913. 


Rate  of  duty. 


25 cents  per  pound. 

do 

do 

do 


Quantity. 


Pounds. 
142 
272 
238 
120 


Value. 


$275 
519 
451 
239 


Duty 
collected. 


$35 
68 
59 
30 


Value  per 

unit  of 
quantity. 


$1.94 
1.91 
1.90 
1.99 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
12.91 
13.10 
13.19 
12.55 


w.- 


Potassium  iodide — Imports  Jor  consumption — Revenue. 


Fiscal  year. 


1914. 
1915. 
1916. 
1917. 
1918. 


Rate  of  duty. 


15 cents  per  pound. 

do 

do 

do 

do 


Quantity. 


Pounds. 

162 

4 

309 

24,357 

65,992 


Value. 


$491 

13 

1,032 

68,752 

133,611 


Duty 
collected. 


$24 


46 
3,653 
9,898 


Value  per 

imitof 
quantity. 


$3.03 
a25 
3.34 
2.41 
2.02 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
4.96 


4.49 
6.22 
7.41 
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[From  Oil,  Paii&t,  and  Drug  Reporter.) 


Kinds  or  giades. 

Iodine  re- 
subluned. 

lodofcim. 

Iodide 
potas-sium. 

Iodide 
sodium. 

Iodide  am- 
monium. 

January,  1912 

$2.60-2.65 
2.60-2.65 
3.05-3.10 
3.05-3.10 
3.05-3.10 
3.05-3.10 
3.05-3.10 
3.55-3.60 
3.55^.60 
3.55-3.60 
3.55-3.60 
3.75-3.80 
3.75-3.80 
3.75-3.80 
3.75-3.80 
4.25-4.30 
4.25-4.30 
4.25-4.30 
4.25-4.30 
4.25-4.30 
4.25-4.30 
3.50 
3.50 
3.50-3.75 
1.25-4.30 

12.95-3.00 
2.95-3.00 
3.40-3.45 
3.60-3.66 
3.60-3.65 
3.60-3.66 
3.60-3.66 
4.00-4.05 
4.00-4.05 
4.00-4.06 
4.0O-4.06 
4.20-4.25 
4.20-4.25 
4.20-4.25 
4.20-4.25 
4.60-4.65 
4.60-4.65 
5. 00-6.  a*) 
5.00-5.06 

5  00^.05 

6  00^.05 
4.25-4.30 
4.25-4.30 
4.25-4.30 

6.00 
5.00-6.05 
5.00-6.a5 
5.00 
5  00 
4.90-6.00 
6.00-5.10 
5.25^.30 
4.86-4.90 
4.86-4.90 
5.35-5.40 

$2.10-2.15 
2.10-2.15 
2.40-2.45 
2.60-2.65 
2.60-2.65 
2.60-2.66 
2.60-2.65 
2.95-3.00 
2.95-3.00 
2.95-3.00 
2.95-3.00 
3.15-3.20 
3.15-3.20 
3.15-3.20 
3.15-3.20 
3.70-3.75 
3.70-3.75 
4.30-4.36 
3.90-3.95 
3.75-3.80 
3  50-3.54 
2.90-2.95 
2.90-2.95 
2.90-2.95 
3.70-3.80 
3  75-3.80 
3.75-3.80 
3. 75-3. 80 
3.50 
3.30-3.50 
3.30 
3.65 
3.35-3.40 
3.10-3.15 
3.35-3.40 

April,  1912 

July,  1913 

October,  1912 

January,  1913 

April,  1913 

July.  1913 

0  ctober  ,1913 

January,  1914 

April,  1914 

July,  1914 

October,  1914 

Jftnuary,  1916. 

$3.60-3.55 
3.60-3.56 
3.50-3.55 
3.60-3.55 
3.50-3.56 
3.60-3.56 
3.50-3.55 
3.50-3.55 
3.50-3.55 
3.40-3.45 
3.40-3.45 
3.40-3.45 
3.90-3.95 
3.90-3.95 
3.90-3.95 
3.90-3.95 
3.90-3.96 
3.90-3.95 
3.90-3.95 
4.05-4.10 
3.65-3.70 
3.65-3.70 
3.90-3.95 

April,  1915 

$3.96 

July,  1916 

3.96 

October,  1915 

4.16-1.20 

Januai  y,  1916. 

4.16-4.20 

Apiil,  1916 

4.15-4.20 

July,  1916 

4. 15-4  20 

October,  1916 

4. 15-4. 20 

January,  1917 

4.16-4.20 

Apiil,1917 

3. 50-3. 56 

July,  1917 

3.50-3.56 

October,  1917 

3.50-3.65 

JftTiiiftrv.  Iftik  .. 

4.16-4.20 

April ,  ls'l8 

4.25-4.30 
4.25-4.30 
4.25-4.30 
4.25-4  80 
4.25-4.30 
4.25-4.30 
4.50-4.65 
4.10-4.15 
4.35-4.40 
4.35-4.40 

4. 16-4. 20 

July,  1918 '..'. '..'. 

4.15-4.20 

October,  1918 

4.16-4.20 

JftTinary,  19i9  . .      .                 

4.15-4.20 

April,  1919 

4.15-4.20 

July,  1919 

4.15-4.20 

Octobez ,  1919 

4.85-4.90 

January,  1920 

4.65-4.70 

Apri  1 , 1 920 

4.65-4.70 

July,  1920 

4.65-4.70 

i 


Iodine  and  iodine  compounds — Rates  oj  duty. 


Act  of- 


1883 

23 

1883 

638 

1883 

108 

1883 

65 

1890 

31 

1890 

616 

1890 

32 

1890 

71 

1894 

515 

1894 

22 

1894 

56 

1897 

27 

1897 

581 

1897 

28 

1897 

64 

1909 

27 

1909 

593 

1909 

28 

1909 

62 

1913 

516 

1913 

38 

Par. 


Tariff  classification  or  description. 


Iodine,  resubUmed 

Iodine,  crude 

Iodoform 

Hydriodate.  iodide,  and  iodate  of  potash 

Iodine,  resublimed....  .• 

Iodine,  crude 

Iod(^orm 

Hydriodate.  iodide,  iodate  of  potash 

Iodine,  crude  and  resubHmed 

Iodoform 

Hydriodate.  iodide,  iodate  of  potash 

Iodine,  resublimed 

Iodine,  crude 

Iodoform 

Hydriodate,  iodide,  iodate  of  potash 

Iodine,  resublimed 

Iodine,  crude 

Iodoform 

Hydriodate.  iodide,  iodate  of  potash 

Iodine,  crude  or  resublimed , 

Iodoform  and  potassium  iodide 


Hates  of  duty, 

specific  and  ad 

yalorem. 


40  cents  per  pound. 

Free. 

$2  per  poimd. 

60  cents  per  pound. 

30  cents  per  pound. 

Free. 

$1.50  per  pound. 

60  cents  per  pound. 

Free. 

$1  per  pound. 

25  cents  per  poiwd. 

20  cents  per  pound. 

Free. 

$1  per  poimd. 

25  cents  per  poimd. 

20  cents  per  pound. 

Free. 

75  cents  per  pound. 

25  cents  per  pound. 

Free. 

16  cents  per  pound. 


/ 


CouET  AND  Treasury  Decisions. 


Iodate  of  potash  was  mentioned  in  the  same  paragraph  (62)  of  the 
act  of  1909  with  iodide  of  potash,  but  is  not  more  specifically  provided 
for  in  the  act  of  1913  than  as  chemical  salts  (par.  5). 
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Hydriodate  of  potash,  which  was  also  mentioned  in  the  act  of  1909, 
is  an  obsolete  name  for  the  iodide  and  may  well  be  omitted.  The 
iodate  is  not  of  sufficient  industrial  importance  to  justify  specific 
enumeration.  Sodium  iodide  is,  however,  an  important  substitute 
for  potassium  iodide,  and  is  classified  under  paragraph  5  at  15  per 
cent,  which  is  higher  than  the  rate  on  potassimn  iodide. 

Potassium  iodide  is  the  only  potassium  compound  mentioned  by 
name  in  schedule  A;  that  is,  outside  of  paragraph  64.  It  would  seem 
advisable  to  transfer  potassium  iodide  to  paragraph  64. 

Aristol,  a  compound  of  iodine  and  thyrmol,  claimed  by  the  importer 
^  to  be  in  chief  value  of  iodine  and  used  solely  as  a  substitute  for  iodo- 

form, was  held  dutiable  as  a  medicinal  preparation  under  paragraph 
75  of  the  act  of  1890  and  not  as  iodoform  imder  paragraph  32,  oy 
virtue  of  the  similitude  clause  in  section  5  of  that  act.  G.  A.  608 
(T.  D.  11325). 

i  O 


1 

I 


I 


:i 


UNITED  STATES  TARIFF  COMMISSION 

WASHINGTON 


TARIFF  INFORMATION  SURVEYS 

ON  THE  ARTICLES  IN 

PARAGRAPHS  39,  40,  41,  42,  and  43 
OF  THE  TARIFF  ACT  OF  1913 

AND  RELATED  ARTICLES  IN  OTHER  PARAGRAPHS 


Paragraph  39: 

Bnclin  Leaves 
Coca  Leaves 
Gentian 
Licorice  Boot 
Sarsaparilla  Boot 

Paragraph  40: 

Licorice  Extract 


Paragraph  41: 

Citrate  of  Lime    (See  par.  1.) 

Paragraph  42: 

Calcined  Magnesia 

Magnesium  Carbonate 

Magnesium  Sulphate  or  Epsom  Salts 

Paragraph  43: 
Menthol 


! 


H 
■« 


\ 


? 


REVISED  EDITION 


A-10 


WASHINGTON 
GOYBBNMENT  PRINTING  OFFICB 

1921 


.M53 
/9ZI 


UNITED  STATES  TARIFF  COMMISSION. 

Olllcex  1S22  N«w  Toik  ▲▼ena«»  WasUnffton,  D.  C. 

C0MMIS8I0NEBS. 

Thomas  Walreb  Page,  Chairman. 
David  J.  Lbwis. 
William  S.  Cxtlbestson. 
Edwabd  p.  Costiqan. 

John  F,  Bethuns,  Secretary. 


PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances,  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wiere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussedunder  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  Index,'' 
which  contams: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 

Erovided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
er  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  in  each  pamphlet.       « 

Thus,  by  use  of  this  introduction  and  index  the  exact  location  of 
the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
I         services  of  Dr.  Grinnell  Jones,  E.  E.  Stanford,  and  Sidney  D.  Kirk- 
patrick,  of  the  chemical  division  of  the  commission's  staff,  and  of 
others. 
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BUCHU  LEAVES. 


Summary. 


Description  an<]  uses. — Buchu  leaves  are  a  crude  botanical  drug 
used  chiefly  in  genitourinary  diseases,  for  the  most  part  in  proprietary 
medicines.  It  is  not  highly  valued  by  modern  therapeutic  authori- 
ties. 

Domestic  production. — No  effort  to  grow  buchu  in  this  country 
appears  to  have  been  made.     Its  climatic  and  soil  requirements  could 

frobably  be  met  here,  should  price  and  demand  warrant  cultivation, 
n  advance  of  experiments  notning  definite  can  be  said  with  reference 
to  the  probable  cost  of  raising  the  drug  in  the  United  States. 

Foreign  proJuction. — British  South  Africa  is  at  present  (1919)  the 
only  conmiercial  producer  of  buchu.  The  plant  is  a  native  shrub 
occurring  wild.  Owing  to  extensive  collection  it  is  becoming  rather 
rare,  and  cultural  experiments,  successful  on  a  small  scale,  have  been 
reported.  In  order  to  conserve  the  supply,  an  export  duty  has  been 
placed  on  buchu  by  British  South  Africa. 

Imports. — In  amounts  and  value  buchu  is  one  of  the  more  important 
crude-drug  imports.  For  the  years  1911-1917  an  average  annual 
amount  of  120,603  pounds  and  an  average  annual  value  of  $102,808 
is  reported.  America  is  the  largest  single  consumer  of  buchu,  using 
under  prewar  conditions  from  one-halt  to  four-fifths  of  the  totfd 
output.  Probably  half  the  imports  normally  come  direct  and  the 
remainder  chiefly  via  England. 

In  December,  1918,  buchu  was  said  to  be  practically  out  of  the 
American  market,  owing  to  shipping  difficulties. 

For  the  fiscal  years  1914-1917  buchu  yielded  an  average  annual 
revenue  of  $10,576. 

Prices. — During  the  years  1911-1917  the  declared  value  of  buchu 
imports  varied  between  $0.77  and  $1.14  per  pound.  American 
wholesale  prices  from  1912  through  1917  ranged  between  $0.95  and 
$1.70  for  the  preferred  grade.  By  the  end  of  191 8,  owing  presumably 
to  war  scarcity,  they  had  reached  $2.75  per  pound. 

Tari^  history. — Buchu  was  specifically  mentioned  and  made 
dutiable  at  10  cents  per  pound  in  tne  act  oi  July  14,  1862,  specifically 
mentioned  on  the  free  list  of  the  act  of  July  14,  1870,  ana  included 
without  specific  mention  under  the  blanket  provisions  for  drugs, 
crude  or  advanced,  of  all  succeeding  tariffs  prior  to  the  act  of  1913. 
Under  this  act  buchu  has  proved  a  small  but  consistent  revenue 
producer  at  a  calculated  ad  valorem  rate  ranging  from  9.77  to  11.75 
(through  1917).  Imposition  of  a  duty  of  10  cents  per  pound  by  the 
act  of  1913  was  accompanied  bv  a  drop  in  declared  value  of  11  cents 
per  pound  below  the  price  of  the  preceding  portion  of  the  fiscal  year 
1914,  and  the  declared  value  of  the  commodity  declined  steadily 
through  1917. 
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General  Information. 

Buchu  is  a  crude  botanical  drug  composed  of  the  dried  leaves  of 
Barosma  hetulina  (Thunb.)  Bart,  et  Wend.,  known  in  commerce  as 
short  buchu,  or  of  Barosma  serratifolia  (Curtis)  Willdenow,  known  in 
commerce  as  long  buchu. 

Adulterants  arid  substitutes. — ^Buchu  is  the  name  given  by  the  Afri- 
can natives  to  a  number  of  shrubs,  including  those  named,  several 
other  species  of  Barosmaj  and  some  related  or  other  species  whose 
leaves  resemble  those  of  the  official  species.     The  buchu  of  commerce 
has  always  been  an  extensively  adulterated  drug,  owing  to  its  higit 

Erice  and  the  ignorance  or  dishonesty  of  the  native  collectors.     A 
igh  export  duty  has  recently  been  placed  on  this  product,  which 
has  resulted  in  enormously  stimulatmg  adulteration  and  substitu- 
tion.    It  is  apt  to  be  contaminated  with  twigs,  stems,  flowers,  and 
fruits  far  beyond   the  pharmacopoeial   allowance  of   10  per  cent. 
Among  Barosmas  substituted  are  B.  crenulaia^  so-called  oval  buchu  ^ 
formeriy   official;    B,   pulclieTUij    aniseed   buchu;     and   B,   venuMa^ 
Karoo  buchu  is  the  leaves  of  Diosma  succuhnta.     Other  spurious- 
buchus  are  the  leaves  of  Empleurum  ensatum,  Psoraha  obliquaj  Aga- 
tJiosma  viUosa,  A.  commutata,  A,  virgata,  and  other  species  whose 
botanical  identity  is  not  known. 

Production. — ^Both  official  species  of  buchu  are  wild  shrubs.  B^ 
hetulina  is  found  on  mountain  slopes  at  an  altitude  of  1,000  to  2,000 
feet,  growing  in  a  red,  sandy  loam  among  red  sandstone  and  quartzite. 
B.  serratifolia  thrives  in  a  moist,  but  not  wet,  black,  sandy  loam  con- 
taining considerable  humus,  often  in  rocky  soil  or  in  the  shade,  at 
altitudes  of  500  to  1,000  feet. 

Buchu  is  usually  gathered  in  a  very  careless  way  by  Negro  laborers, 
who  uproot  or  otherwise  destroy  the  whole  plant  at  seeding  time, 
when  the  leaves  are  said  to  be  most  valuable,  thus  destroying  most 
of  the  seed.  Continual  veld  fires  destroy  seedlings  and  young  plants. 
Thus  the  native  supply  of  the  plants  has  been  largely  exhausted. 
In  an  effort  to  remedy  the  matter  the  colonial  government  has  put  a 
heavy  export  duty  on  the  drug  and  forbidden  the  free  export  of  plants 
or  seeds. 

Some  persons  in  South  Africa  have  experimented  in  the  cultivation 
of  buchu,  but  it  is  probable  that  these  experiments,  while  successful 
in  a  small  way,  have  not  yet  reached  the  commercial  stage. 

Buchu  may  be  grown  from  seed  or  cuttings;  the  seedhngs  are  said 
to  be  very  sensitive  and  very  subject  to  insect  trouble.  Alter  trans- 
plants become  established  in  well-fertilized  soil  resembling  that  of 
their  natural  habitat,  they  grow  without  much  further  attention 
except  occasional  culture  and  top  dressing.  The  first  picking,  of  1 
year-old  leaves,  may  be  made  from  the  third  to  fifth  year  after  trans- 
planting, and  leaves  thereafter  may  be  gathered  annually.  The 
leaves  should  be  carefully  dried  indoors.  Much  of  the  commercial 
product  is  damaged  by  improper  drying. 

Buchus  are  said  to  be  quite  hardy.  B.  hetulina  and  B.  crenulata 
were  formerly  grown  in  England  as  ornamentals. 

The  United  States  is  the  largest  single  consumer  of  buchu  leaves. 
Apparently  about  equal  quantities  arrive  via  London  and  direct  from 
Soxith  Afncan  ports,  mamly  Cape  Town  and  Port  Elizabeth.  Eng- 
land and  Germany  are  the  other  principal  consuming  nations. 
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Buchu  ranks  third  in  reported  American  drug  leaf  imports,  being 
exceeded  by  senna  and  coca. 

Uses. — Buchu  is  ofl&cial  in  most  pharmacopoeias,  although  they  are 
not  agreed  as  to  the  species  recognized. 

Official  preparations  are  fluid  extract  of  buchu,  compound  fluid 
extract  of  buchu,  elixir  of  buchu,  compound  elixir  of  buchu,  elixir  of 
buchu  and  potassium  acetate. 

Buchu  is  diuretic,  tonic,  stimulant,  carminative,  diaphoretic.  It 
is  employed  as  a  stimulant  in  certain  conditions  of  the  genitourinary 
tract,  and  in  chronic  catarrh  of  the  bladder  and  similar  affections. 
Its  use  by  the  medical  profession  has  decreased  somewhat  in  recent 
years. 

A  volatile  oil,  said  to  contain  the  mediciaal  principles  of  buchu,  is 
distilled  in  Germany. 

Buchu  in  America  is  used  chiefly  in  proprietary  medicine.  Both 
the  drug  and  the  oil  have  been  used  to  a  limited  extent  in  the  flavoring 
of  gin  and  other  liquors. 

Buchu,  in  common  with  all  drugs  whose  medicinal  principle  resides 
in  a  volatile  oil,  deteriorates  rapidly  in  storage,  especially  after 
grinding. 

Competitive  conditions, — The  climatic  and  soil  requirements  of  the 
buchu  plant  could  doubtless  be  fulfilled  in  the  United  States.  Com- 
mercial production  has  apparently  not  been  tried,  and  there  is  no 
way  of  estimating  costs.  At  present  it  is  very  difficult  to  secure  seeds 
owmg  to  South  African  export  restrictions,  but  enough  for  a  small 
plant  could  doubtless  be  obtained  by  sifting  the  drug.  At  the  ex- 
perimental farm  of  Eli  Lilly  &  Co.,  Indianapolis,  5  per  cent  of  seed 
thus  obtained  germinated.  Further  growth  experiments  were  not 
reported. 

Exports  of  hucku  leaves  from  South  Africa.^ 


Year. 


1909 
1910 
1911 
1912 


Quantity. 

Value. 

Pounds. 
260,126 
273,325 
212,082 
223,021 

$47,073 
118,964 
144,381 
186,346 

Year. 


1913 
1914 
1915 
1916 


Quantity. 


Pounds. 
163,812 
149,113 
151,061 
130,794 


Value. 


$166,186 
134,207 
115,745 
105,606 


1  Statistics  from  the  South  African  Journal  of  Industries,  Feptcmber,  1917,  supplied  by  H.  K.  Vere-Bcdge 
of  the  Department  of  Customs  and  Excise. 

Buchu  leaves — Imports  for  consumption — Revenue. 


Fiscal  year— 


1909.. 
1910. . 
1911.. 
1912. . 
1913.. 
19141. 
1914*. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
1920.. 


Rate  of  duty. 


Quantity. 


Free 

do 

do 

do 

do 

do 

10 cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 


Pounds. 


130,644 

106,345 

181,121 

105,310 

18,362 

107,006 

120,704 

94,520 

100,809 

50,685 

85,303 

86,535 


Value. 


$45,559 

48,652 

81,658 

160,608 

114,632 

20,860 

109,492 

115,689 

85,061 

85,807 

42,431 

90,578 

138,843 


Duty 
collected. 


$10,700 
12,070 
9,452 
10,080 
5,068 
^,530 
8,654 


Value  per 

unit  of 
quantity. 


$0,372 

.768 

.887 

1.090 

1.136 

1.023 

.900 

.861 

.837 

1.061 

1.604 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


9.77 
10.43 
11.11 
11.75 
11.95 
9.42 
6.23 


>  Act  of  1909,  July  1  to  Oct.  3, 1913. 


>  Act  of  1913.  Oct.  4, 1913,  to  June  30, 1914. 
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BudiU  leaves,  prices  per  pound ,  wholeeaUf  New  Yorkf  spot, 
[Prom  Oil,  PaJnt,  and  Drug  Reportar.] 


LONG. 

Jan.  1,1912 10.55-10.60 

Apr.  1,1912 OiV    .62 

July  1,1912 90-  1.00 

8ept.30,1912 1.2*-  1.25 

Dec.30, 1912 1.50-  1.55 

Mar.31, 1913 1.45-  1.50 

June30, 1913 1.40-  1.53 

Sept.  29, 1913 1.30-  1.35 

Dec.  29, 1913 1. 

Mar.  30, 19H 1. 

June30. 1914 1. 

Sept.  28, 1914 1. 

Dec.  28, 1914 1. 

Mar.  29, 1916 1.30-  1. 

June2S,  1915 1.17-  1. 

Sept.  27, 1915 1. 

Jan.  3, 1916 1. 

Apr.3, 1916 :...  1. 

Julys,  1916 1. 

Oct.2, 1916 1. 

Jan.  1, 1917 1. 

Apr.  2, 1917 1, 

July2, 1917 1. 

Oct.  1, 1917 1. 

Dec.31, 1917 1.25-  1, 

Jan.5,1918 1.25-  1. 

Apr.  I,  1918 1.40-  I. 

Jidy  1,  1918 1.40-  1. 

Oct. 6, 1918 2.50-  2. 

Jan.  6,  1919 2.63-  2.75 

Apr.  7, 1919 1.50-  1.75 

July  7, 1919 (1) 

Oct.  6, 1919 (1) 

January,  1920 2.35-  2.50 

Apr.  5, 1920 (i) 

July 5,  1920 3.25-  3.35 

Oct.  4, 1920 3.30-3.35 


25-  1.30 
25-  1.30 
30-  1.35 
60-  1.80 
30-  1.35 
35 
19 

00-  1.05 
20-  1.30 
30-  1.35 
30-  1.35 
25 
25 
35 
30 
30 
30 
30 
45 
45 
55 


SHORT 

Jan.  1,  1912 |0.96-fl.00 

Apr.  I,  1912. I.IS-  1.20 

July  1,1912 1.45-1.50 

8ept.30,  1912 1.60-  1.70 

Dec.30, 1912 1.60-  1.60 

Mar.31, 1913 1.60-1.60 

June30, 1913 1.46-  1.60 

8ept.»,  1913 1.30-  1.35 

Dec.  29,  1913 1.30-  1.36 

Mar.30,  1914 1.35-  1.40 

June30.1914 1.46-  1.50 

Sept.  28,  1914 1.66-  1.70 

Dec  28,  1914 : 1.45-  1.50 

Mar.  29,  1915 1.45-  1.50 

June2H,  1915 1.15-  1.20 

Sept.  27,  1915 1.05-  1.10 

Jan.3,  1916 1.25-  1.30 

Apr.3, 1916 1.30-  1.35 

July  3, 1916 1.18-  1.20 

Oct.2,1916 1.20-  1.25 

Jan.  1,1917 1.18-  1.20 

Apr.  2, 1917 1.30-  1.36 

July2,  1917 1.2S-  1.30 

Oct.  1,1917 1.25-  1.30 

Dec.31,  1917 1.15-  1.25 

Jan.5,1918 1.15-  1.25 

Apr.  1,1918 1.33-  1.36 

Julyl,1918 1.40-  1.46 

Oct.  7,  1918 2.50-  2.56 

Jan.  6,  1919 2.60-  2.76 

Apr.  7,  1919 1.60-  1.76 

July  7, 1919 2.15-  2.25 

Oct.  6,  1919 2.25-  2.36 

January,  1920 2.36-  2.5o 

Apr.  5,  1923 3.75-  4.0© 

July  5,  1920 4.0o 

Oct.  4,  1920 3.40-  3.50 


BiLchu  leaves — Rates  of  duty. 


Act  of— 

Par. 

1883.... 

636 

1883.... 

94 

1890.... 

660 

1890.... 

24 

1894.... 

470 

lcf<74 .... 

16i 

1897.... 

548 

18«7.... 

20 

1909.... 

559 

1909.... 

20 

1913.... 

39 

Tariflolassiflcatioo  or  description. 


*   in  a  crude 
specially  enu- 


Drugs    *    *    *   leaves    ♦    »   *   not  edible    ♦    * 
state   *   *   *   not  advanced    *   ♦   *   and  not 
merated  or  provided  for    *    *    ♦. 

All  *  *  *  leaves  *  *  *  not  edible  but  which  have  been  ad- 
vanced in  value  or  condition  by  refining  or  grinding,  or  by  other 
processes  of  manufacture,  and  not  specially  enumerated  or  provided 
for    *    *    * 

Drugs,  such  as  *  *  ♦  leaves  *  *  ♦  not  edible  *  •  *  in  a 
crude  state,  *  *  *  not  advanced  *  *  *  not  specially  pro- 
vided for   ♦    *   * 

Drugs,  such  as  *  ♦  *  leaves.  *  *  *  not  edible  *  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  enumerated  or  provided 
for   *    *    *. 

Drugs,  such  as  *  *  *  leaves  *  *  *  drugs  which  are  not  edible 
*  *  *  not  *  *  *  advanced  *  *  *  not  specially  provided 
for    *    *    *. 

Drugs,  such  as  *  *  *  leaves  *  *  *  not  edible  *  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  provided  for    *    ♦    *. 

Drugs,  such  as  *  *  *  leaves  *  *  *  which  arc  drugs  not  and 
edible  *  *  *  in  a  crude  state  *  *  *  not  advanced  *  *  * 
not  specially  provided  for    *    *    *. 

Drugs,  such  as  *  *  *  leaves  *  *  *  which  are  drugs  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  refining, 
grinding  or  other  process,  and  not  specially  provided  for    *    *    *. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Drugs,  such  as    *    *    ♦    leaves    ♦    *    *    which  are  natural  and  un- 
compounded  drugs  and  not  edible  and  not  specially  provided  for 

*  ♦  *  in  a  crude  state,  not  advanced  *  *  *  pTovided,  That 
no  article  containing  alconol,  or  in  the  preparation  of  which  alcohol 
is  used,  shall  be  admitted  free  of  duty  under  this  paragraph. 

Drugs,  such  as    *    ♦    *    leaves    *    *    ♦    which  are  natural  and  un- 
compounded  drugs  and  not  edible,  and  not  specially  provided  for 

*  *  *  but  which  are  advanced  in  value  or  condition  by  any  pro- 
cess or  treatment  whatever  beyond  that  essential  to  the  proper  pack- 
ing of  the  ctaTigs,  and  the  prevention  of  decay  or  deterioration  pend- 
ing manufuqture  *  *  ♦  Provided,  That  no  article  containiM 
alcohol,  or  in  the  preparation  of  which  alcohol  is  used,  shall  be  classi- 
fied for  duty  under  this  paragraph. 

*   *   ♦    Buchuleaves   ♦   *   •. 


Free. 


10  per  cent  ad  va 
lorem. 


Free. 


10  per  cent  ad  va- 
lorem. 


Free. 


10  per  cent  ad  va- 
lorem. 

Free. 


One-fourth  of  1 
cent  per  pound, 
plus  10  per  cent 
ad  valorem. 

Free. 


One-fourth  of  1 
cent  per  pound 
plus  10  per  cent 
ad  valorem. 


10  cents  per  pound. 


1  Nominal. 


COCA  LEAVES. 


Summary. 


Description. — Coca  leaves  are  a  crude  drug  used  chiefly  in  the  manu- 
facture of  cocaine.  After  the  removal  of  the  cocaine,  the  residue  of 
the  leaves  has  a  considerable  use  in  the  compounding  of  soft  drinks. 
They  are  in  no  way  connected  with  the  product  cocoa,  which  is  de- 
rived from  an  entirely  different  plant. 

Domestic  production. — Coca  leaves  are  not  commercially  produced 
within  the  territorial  limits  of  the  United  States.  The  plant  could  be 
grown  in  our  tropical  possessions,  in  some  of  which  it  has  been  ex- 
experimentally  tested,  but  on  account  of  the  moral  dangers  involved 
its  production  has  not  been  undertaken  and  should  not  be  encouraged. 

Foreign  production. — Coca  leaves  are  commercially  produced  in 
South  America,  India,  and  the  Dutch  East  Indies.  The  plant  is 
native  to  Peru,  Bolivia,  and  Ecuador,  where  it  has  been  cultivated  by 
the  natives  for  centuries,  little  or  none  of  the  leaves  of  conunerce 
being  collected  from  wild  plants.  Large  amounts  are  consumed 
locaUy,  as  well  as  for  the  manufacture  of  crude  cocaine,  which  is 
shipped  to  Europe  and  America  for  further  purification.  Develop- 
ment of  cultivation  in  the  East  Indies  is  rather  recent. 

Imports. — American  imports  of  coca  leaves  are  chiefly  of  Peruvian 
origin,  small  amounts  being  contributed  by  other  South  American 
countries.  In  recent  vears  occasional  importations  have  come  from 
Java,  and  it  is  probable  that  this  source  is  destined  to  increase  in 
importance.  Commerce  with  producing  countries  is  chiefly  direct, 
though  some  coca  leaves  are  imported  through  England,  Germany, 
and  Holland. 

In  amount  of  imports  coca  ranks  second  to  senna.  For  the  years 
1909-1918  an  average  annual  amount  of  979,312  pounds  and  an  aver- 
age annual  value  of  S136,680  is  reported.  Yearly  totals  show  less 
variation  than  most  drug  products. 

Revenue  practically  doubled  ^iith  the  raise  of  duty  from  5  cents  to 
10  cents  per  pound  imposed  by  the  act  of  1913. 

Prices. — Declared  import  value  per  pound  has  ranged  from  9  cents 
in  1915  to  19.1  cents  in  1911. 

Truxillo  coca,  the  chief  variety,  was  very  steady  at  35  and  40  cents 

{er  pound  in  the  American  wholesale  market  from  1914  through  1917. 
n  1918  (December)  it  rose  to  55  and  56  cents. 
Tariff  history. — Coca  leaves,  prior  to  the  act  of  1909,  were  included 
without  specific  mention  in  the  general  paragraphs  covering  crude  and 
advanced  drugs.  Their  specific  mention,  and  the  rates  of  duty 
adopted  (5  cents  and  10  cents  per  pound)  in  the  acts  of  1909  and  1913 
are  presumably  due  to  a  desire  to  keep  coca  leaves  out  of  the  hands  of 
irresponsible  persons. 
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Gbnbbal  Infobbiatign. 

Coca  leaves  are  the  dried  leaves  of  Erythroxylon  coca  Lam.  (family 
Erythroxylaceae),  known  commercially  as  Huanuco  coca,  or  of  E. 
trtjmUense  Rnsby,  known  commercially  as  Tmxillo  coca. 

Synonyms. — Erythroxylon  U.  S.  P.  1880,  Cocae  Folia  Br.  Coca- 
blatter  Ger.     Feiulles  de  coca  Fr.     Ipadu  sp. 

Sources, — The  coca  plants  are  shrubs  of  the  eastern  Andes,  now 
introduced  to  some  extent  into  other  parts  of  tropical  South  America, 
Central  America,  and  the  West  and  East  Indies,  though  relatively 
little  of  the  commercial  product  originates  outside  of  Peru,  Bolivia, 
and  Ecuador. 

Advlterants  and  substitutes. — The  leaves  of  coca  are  very  character- 
istic and  easily  identified;  practically  no  substitution  of  other 
species  in  the  whole  product  has  been  reported.  The  plant  cultivated 
as  coca  outside  South  America  is  considered  botanically  different 
from  the  species  above  named,  and  may  therefore  be  considered  as  a 
substitute.  The  leaves  contain  cocaine,  in  part,  in  a  combined  form, 
but  are  a  valuable  source  of  the  alkaloid.  Other  South  American 
Eryfhroxylons  contain  cocaine  but  appear  not  to  occur  in  commerce- 
Cocaine  IS  extracted  from  some  of  these  in  South  America. 

History. — Coca  leaves  have  been  used  by  the  Indians  of  Peru  and 
some  neighboring  portions  of  South  America  since  prehistoric  time. 
There  the  leaves  mixed  with  ashes  or  lime  are  chewed  for  the  purpose 
of  allaying  hunger,  appeasing  thirst,  preventing  fatigue,  and  over- 
coming mental  depression.     Coca  is  especially  used  by  the  natives  to 
increase  their  endurance  for  exhausting  labor  under  untoward  con- 
ditions in  the  mines  or  by  the  ''runners"  of  the  Andes,  who  carry 
heavy  loads  through  the  extremely  rarified  air  of  great  heights  for 
days  with  no  sustenance  save  the  chewing  of  coca  leaves  and  an 
occasional  scanty  handful  of  maize  or  quinoa.     European  observers 
testify  to   the  action    of  coca  in  preventing  himger,   thirst,   and 
fatigue,  and  its  effect  in  assisting  respiration  at  great  heights,  basing 
their  verdict  both  on  observation  and  personal  experience. 

The  use  of  coca  leaves  is  said  rarely  to  become  excessive  or  to 
produce  injurious  effects  in  the  natives,  but  sometimes  to  produce 
mental  degeneration  and  hallucinations  in  foreigners. 

Coca  leaves  were  first  exported  to  England  in  quantity  about  1870. 
There  the  drug  rapidly  came  into  prominence  because  of  its  reported 
virtues.  Extensive  chemical  and  pharmacological  investigations 
demonstrated  to  the  satisfaction  of  the  scientific  and  professional 
world  that  the  drug  was  practically  inert,  being  at  best  something 
like  a  weak  caffeine-bearing  stimulant,  and  its  use  accordingly  fell 
into  disrepute  until  Koller,  in  1884,  demonstrated  the  local  anes- 
thetic power  of  cocaine  previously  discovered  in  coca  leaves  in  1855. 
This  discovery  immediately  stimulated  renewed  investigation  of  coca 
leaves.     No    definitely    satisfactory    explanation    of    the    reputed 

Sroperties  of  the  leaves  in  South  America  has  yet  been  formulated. 
>ther  alkaloids  have  been  isolated,  but  their  properties,  so  far  as 
examined,  do  not  explain  the  matter.  Rusby,  who  has  investigated 
the  fresh  drug  in  South  America,  has  stated  in  his  original  publication 
(see  bibliography)  his  belief  that  the  effect  is  due  to  a  rapidly  volatile 
or  unstable  principle  present  in  the  green  or  freshly  dried  leaves,  but 
which  quickly  disappears  during  storage  aAd  therefore  is  not  present 
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in  the  commercial  material  which  reaches  the  United  States  and 
other  importing  countries.  In  a  later  statement  (U.  S.  D.  A.  Notice 
of  Judgment  1455,  p.  18)  this  authority  states  that  "it  is  to  get  the 
effect  of  the  cocaine  that  the  natives  of  the  countries  in  which  it  is 
grown  chew  it"  (the  leaf).  The  extensive  use  of  coca  leaves  in 
American  ''soft  drinks''  is  doubtless  due  to  the  reputation  of  the 
drug  as  a  stimulant. 

Coca  leaves  are  first  specifically  mentioned  in  the  tariff  of  1909, 
having  previously  been  included  in  the  provisions  for  ''drugs,  such 
as  *  *  *  leaves  *  *  *,"  etc.  The  assessment  of  a  duty  of 
5  cents  per  pound  in  this  tariff  and  of  10  cents  per  pound  in  the  pres- 
ent law  may  be  traced  to  the  recent  abuse  of  cocaine.  If  the  cocaine 
content  of  the  leaves  be  taken  as  0.5  per  cent,  the  present  duty  is 
equivalent  to  a  duty  of  $1.25  per  ounce  on  the  contamed  cocaine. 

Coca  leaves  are  included  in  the  provisions  of  the  Harrison  narcotic 
law;  decocainized  leaves  or  their  extract  are  not. 

Production. — Coca  leaves  are  almost  entirely  a  cultivated  product; 
the  cultivated  species  are  known  wild  only  as  recent  escapes,  and 
probably  have  become  considerablv  modified  owing  to  long  cultiva- 
tion. The  coca  shrub  is  cultivated  in  the  Andes  on  terraced  planta- 
tions, or  cocales,  cleared  from  the  forests  on  warm  declivities.  It 
thrives  best  in  a  moist  atmosphere  under  scattered  trees,  but  not  deep 
shade,  which,  as  well  as  low  elevation,  develops  bitterness.  Any 
variation  in  this  or  in  the  prescribed  soil,  exposure,  or  curing  may 
affect  quality. 

Propagation  is  by  seedling  or  sometimes  by  cuttings.  Culture  is 
similar  to  that  of  the  peach  m  the  United  States.  The  first  harvest 
is  made  from  18  to  30  months  from  planting.  Two,  three,  and  even 
four  crops  may  be  obtained  in  a  year  from  plants  growing  on  a  rich 
soil,  ana  the  shrubs  will  yield  crops  from  40  to  50  years.  The  leaves 
are  picked  carefully  by  hand,  dried  in  the  sun,  and  packed  much  like 
tea  leaves,  and  used  or  exported  as  soon  as  possible,  as  their  cocaine 
content  diminishes  rapidly  on  keeping,  especially  in  a  moist,  hot 
climate. 

Peruvian  ports  are  the  principal  ports  of  export.  Coca  is  culti- 
vated also  in  the  other  parts  of  South  America,  the  West  and  East 
Indies,  especially  India,  Ceylon,  and  Java.  The  products  of  the 
East  Indies  are  considered  inferior  to  the  South  American  coca,  and 
have  been  little  known  in  American  trade.  In  the  last  few  years, 
however,  several  shipments  of  Java  coca  leaves  have  been  received 
direct,  and  it  is  not  improbable  that  some  shipments  arriving  from 
England  and  Germanjr  have  originated  in  the  East  Indies. 

Ceylonese  exports  m  1911  were  1,432  pounds  and  in  1912  1,186 
pounds,  valued  at  £4,654  and  £3,838,  respectively.  The  normal 
price  in  Colombo  was  said  to  be  4  to  7  d.  per  pound,  and  in  London 
6  to  10  d.  per  pound.     (MacMillan,  1913.) 

Competitive  conditions. — ^The  sUghtest  frost  is  said  to  be  fatal  to 
the  coca  shrub;  this  tenderness  precludes  its  growth  in  the  major 
portion  of  the  United  States.  It  is  said  to  grow  vigorously  in  Hawaii 
and  the  Phihppines,  but  no  effort  has  been  made  to  develop  the 
industry  there,  largely  for  the  reason  that  it  has  been  felt  unwise  to 
expose  the  laborers  to  the  cocaine  habit. 
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Fses. — Coca  leaves  were  formerly  official  (U.  S.  P.  VIII),  but  are 
not  included  in  the  present  pharmacopoeia  or  in  the  National  For- 
mulary. The  drug  finds  limited  use  in  fluid  extract,  tincture,  or 
elixir,  but  its  main  use  is  in  the  preparation  of  cocaine,  which,  as  a 
definite  chemical  compound,  is  generally  to  be  preferred  to  the  crude 
drug.  The  medicinal  preparations  of  the  crude  leaf  are  becoming^ 
more  and  more  obsolete. 

Decocainized  coca  leaves  have  been  extensively  used  in  the  prepara- 
tion of  ''soft  drinks."  Some  of  these  products  have  been  found  to 
contain  small  quantities  of  cocaine,  but  in  the  main  caffeine  is  the 
active  ingredient. 

Coca  leaves — IrfiporUfor  consumption— Revenue. 


>      Rate  of  duty. 


Fiscal  yoar: 

1909 

1910 » 

19102 

1911 

1912 

1913 

1914* 

1914* 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

19I9» 

1920 


Free 

do 

5  cents  per  pound . 

do 

do..... 

do 

do 

10  cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 

•do. 
.do. 
.do. 


Quantity. 


1,100,649 

117,131 

591,412 

1,226,771 

1,179,540 

1,175,780 

202,062 

509,502 

1,018,312 

947,537 

634,932 

1,059,484 

1,023,321 

1.346,013 
795,074 
432,177 


Value. 


1126,881 

16,947 

81,507 

234,162 

201,950 

139,035 

30,204 

81,180 

98,870 

106,627 

90,131 

179,312 

186,477 

219,153 
167,957 
113,196 


Puty 
collected. 


129,570 
61,338 
58,977 
58,789 
10,103 
50,950 

104,831 
94,753 
63,493 

105,948 

102,332 

134,601 
79,507 
43,217 


Value  per 

unit  of 
quantity. 


$0. 115 
.145 
.138 
.191 
.171 
.118 
.150 
.120 
.090 
.113 
.142 
.169 
.182 

.162 
.211 
.261 


Actual  and 

computed 

ad  valorem 

rate. 


Par  ctmi. 


36.2a 
26.19 
29.20 
42.28 
38.45 
88.28 
106.03 
88.86 
70.45 
59.09 
M.  88 

61.42 
47.34 
38. 1» 


1  Act  of  1897,  July  1  to  Aug.  5, 1909. 

*  Act  of  1909,  Aug.  6,  1909,  to  June  30, 1910. 

»  Act  of  1909,  July  1  to  Oct.  3, 1913. 


<  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 
'->  6  months. 


Coca  leaves,  prices  per  pound,  wholesale,  New  York,  spot. 


[From  Oil  Paint  and  Drug  Reporter.] 


TRUXILLO. 


Jan.  1,1912 $0 

Apr.  1, 1912 

July  1,1912 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  31, 1913 . 

June  30, 1913 . 

Sept.  29, 1913 . 

Dec.  29,  1913 

Mar.  31, 1914 

June  30, 1914 

Sept.  W,  1914 . 

Dec.  28, 1914 . 

Mar.  29, 1915 . 

June28,1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

July  3, 1916 

Oct.  2, 1916 

Jan.  1,1917 

Apr.  2, 1917 

Apr.  1,1918 

July  1,1918. 


30-^.35 
28-  .35 
28-  .33 
28-  .33 
25-  .28 
25-  .28 
21-  .22 
21-  .22 
.25 
.25 
.25 
45-  .50 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
35-  .40 
11 


8 


TBuxiLLo— continued. 

Oct.  7, 1918 10. 55-10. 55 

Jan.6,1919 65-    .66 

Apr.7,1919 65-    .70 

July7,1919 65-    .70 

Oct.  6, 1919 65-    .70 


HUANUCO. 


Sept.  30, 1912 
Dec.  30, 1912. 
Mar.  31, 1913. 
June  30, 1913. 
Sept.  29, 1913 
Dec.  29, 1913. 
Mar.  30, 1914. 
June  30, 1914. 
Apr.  1, 1918 


(0 


July  1,1918 () 

Oct.  7, 1918 (J) 

Jan.6,1919 y) 

Apr.7,1919 0) 


July  7, 1919 
Oct.  6, 1919 


0) 


.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Xomlnai. 
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Coca  leaves — Rates  of  duty. 


Act  of— 


1883 


1883 


1890 

24 

1890 

560 

1894 

m 

1894 

470 

1897 

20 

1897 


1900 
1913 


Par. 


94 


636 


548 


41 
30 


Tarifl  classification  or  description. 


All  *  *  *  leaves,  *  ♦  *  not  edible,  but  which  have  been 
advanced  in  value  or  condition  hy  refining  or  grinding,  or  by  other 

{>rocess  of  manufacture,  and  not  specially  enumerated  or  provided 
or. 

Drugs,  *  *  *  leaves,  *  ♦  ♦  not  edible,  *  ♦  ♦  in  a  crude 
state,  and  not  advanced  in  value  or  condition  bv  refining  or  grind- 
ing, or  by  other  process  of  manufacture,  and  noC  specially  enumer- 
ated or  provided  for. 

Drugs,  such  as  *  *  *  leaves,  *  ♦  *  not  edible,  but  which 
have  been  advanced  in  value  or  condition  by  refining  or  grinding, 
or  by  other  process  of  manufacture,  not  speclallv  provided  for. 

Drugs  such  as  *  *  *  leaves.  *  *  *  not  edible,  and  are  in  -a 
state,  and  not  advanced  in  value  or  condition  by  refining  or  grind- 
ing, or  bv  other  process  of  manufacture,  not  specially  provided  for. 

Drugs,  sucii  as  *  •*  ^  leaves,  *  *  *  not  e-ilMe.  but  which  are 
advanced  in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manufacture,  and  not  specially  provi<ied  for. 

Drugs,  such  as  *  *  *  leaves,  *  *  *  not  edible,  and  which  have 
not  oeen  advanced  in  value  or  condition  by  refining  or  grinding,  or 
by  other  process  of  manufacture,  and  not  specially  provided  for. 

Drugs,  such  as  *  *  *  leaves.  ♦  ♦  *  which  are  drugs  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  refining, 
grinding,  or  other  process,  and  not  specially  provided  for. 


Drugs,  such  as  *  *  ♦  leaves,  *  *  *  which  arc  drugs  and  not 
edible,  and  are  in  a  crude  state,  and  not  advanced  in  value  or  condi- 
tion bv  refining  or  grinding,  at  by  other  process,  and  not  sijccially 
provided  for. 

Coca  leaves 

do 


Rates  of  duty, 

specific  and  ad 

valorem. 


10  per  cent  ad  va- 
lorem. 


Free. 


10  per  cent  ad  va- 
lorem. 

Free. 


10  iJer  cent  ad  va- 
lorem. 

Free. 


One-fourth  of  1  cent 
per  pound,  plus 
10  per  cent  ad 
valorem. 

Free. 


5  cents  {3er  pound. 
10  cents  per  pound. 


35284— 21— A-10- 
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TABIFF  INFORMATION  SURVEYS. 


Gentito  has  no  important  competitor  among  American  drugs, 
although  a  considerable  number  of  domestic  articles  find  limited  use  as 
bitters.  Of  the  other  niunerous  imported  simple  bitters,  quassia  is  of 
chief  importance.  Nux  vomica  and  cinchona  are  also  important  as 
bitters,  although  their  action  is  not  strictly  analogous  to  that  of 
gentian,  being  due  chieflv  to  their  contained  alkaloids. 

From  Octooer,  1913,  tnrough  the  fiscal  year  1918,  gentian,  dutiable 
at  one-fourth  cent  per  pound,  produced  an  average  annual  revenue 
of  $1,338. 

PRICES. 

Gentian  is  one  of  the  cheaper  products  of  its  class.  Declared  value 
of  imports  for  the  years  1909-1916  ranged  from  3.6  cents  to  8  cents 
per  pound,  and  in  1917  (owing  probably  to  war  and  transport  con- 
ditions) reached  12.2  cents. 

American  wholesale  prices  from  1912  through  1915  showed  little 
variation,  the  maximum  being  8J-9i  cents  per  pound  in  1915. 
During  1916  the  drug  rose  to  28-29  cents,  due  to  heavy  decrease  in 
imports,  but  soon  declined  to  18  and  20  cents.  In  1917  a  very  con- 
siaerable  increase  in  imports  caused  the  price  to  be  very  much  lower, 
down  to  13  cents  per  pound.  During  1917  and  1918  the  price  climbed 
gr  duallv  to  18  cents  until  January,  1919,  caused  by  exceedingly  low 
unport  figure.  Since  the  war  the  price  has  dropped  as  low  as  12 J 
cents. 

TARIFF   HISTORY. 

The  act  of  1913  carries  the  following  provision:  '^Leaves  and 
roots:     *     *     "^ ;  gentian,  one-faurth  cent  per  pound;    *     *     *. 

In  previous  acts  gentian  was  governed  without  specific  mention 
under  general  provisions  for  drug  roots  similar  in  purport  to  the 
present  paragi*aphs  27  and  477. 

Gentian — Imports /or  consumption — Revenue. 


Fiscal  year: 

1909 

1910 

1911 

1912 

1913 

1914 » 

1914* 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 

1920  » 


Rate  of  duty. 


Free... 
do. 


do 

do 

do 

do 

i  cent  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Pounds. 
1,485,389 
1,177,433 
1,537,919 
1,585,612 
1,796,928 

831,493 
1,350,442 
1,022,252 

788,307 
1,780,044 

412,590 

188,402 

275,747 
603,594 
414,394 


Value. 


$62,445 
42,356 
56,902 
67,837 
88,281 
40,164 
68,955 
55,553 
63,240 

218,377 
46,516 
26,653 

35,913 
66,238 
39,479 


Duty 
collected. 


$3,376 
2,555 
1,970 
4,450 
1,031 
471 

689 
1,509 
1,036 


Value  per 

unit  of 
quantity. 


J  Act  ot  1909-nJuly  1  to  Oct.  3, 1913. 

«  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 

3  6  months  ending  June  30, 1920. 


$0,042 
.036 
.037 
.043 
.049 
.048 
.051 
.054 
.080 
.122 
.112 
.141 

.132 
.109 
.095 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


4, 

4. 

3 

2, 

2. 

1. 

1. 
2. 
2. 


90 
60 
12 
04 
22 
77 

92 
28 
62 
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Gentian,  prices,  cents  per  pound,  wholesale.  New  York,  spot, 
[From  Oil,  Painti  and  Drug  Reporter.] 


Jan.  1,1912 6-6 

Apr.  1,1912 6-6 

July  1,1912 7-8 

Sept.30,1912 7-8 

Dec.30,19r2 6i-  7 

Mar.  31, 1913 6J-  7 

June30,1913 6j-  7 

Sept.29,1913 6J-  6 

Dec.29,1913 6j-  6 

Mar.30,1914 6J-  6 

June  29, 1914 6-6 

August,  1914 6^  6 

January,  1915 7-8 

AprU,1915 9i-  9 


July,1915 81-  9^ 

October,1915 ^  9 

January,  1918 18 

AprU,1916 28-29 

July,  1916 25  -26 

October,  1916 18  -20 

Jan.  1,1917 13  -14 

Apr.2,1917 16  -17 

July  2, 1917 15  -15J 

Oct.  1,1917 15  -16 

Dec.  31, 1917 14-17* 

Jan.  6, 1918 14  -17j 

Apr.  1,1918 15-16 


Date. 


July  1, 1918. 
Oct.  7, 1918, 
Jan.  6, 1919. 
Apr.  7, 1919 
July  7, 1919. 
Oct.  6, 1919. 
Jan.  5, 1920. 
Apr.  5, 1920 
July  6, 1920. 
Oct.  4, 1920. 


Whole. 


16i-17 

16i-17 
18-19 
14-15 
14  -15 
13i-U 
131-14 
I2-13i 

12H3 
12{-13 


Oroond. 


184-19 

181-19 

20-21 

17-18 

16-17 

I6i-17 

16J-17 

15-15i 

13i-15 

13H5 


Powdered. 


191-20 
19|-20 
21-22 
18-19 
17-18 

17H8 

17H8 

16-16i 

14i-16 

16-17 


Act  of— 


1883 


1883 


1890 


}60 


1890    I      24 

I 

1894     I    470 

I 

1K94     '     16i 


1897 
1897 

1909 
1900 


1913 


548 
20 

559 
20 
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Gentian — Rates  of  duty. 


TarJfl  clasaiflcation  or  description. 


Drags 


*  *   notedible   *   *   *   inacrudestate 

*  *   ♦   and  not  specially  enumerated  or 


*  ♦   *   roots   ♦ 

*  not  advanced 
provided  for    ♦    *    *. 

All  *  *  *  roots  *  *  *  not  edible  but  which  have  been  ad- 
vanced in  value  or  condition  by  refining  or  grindpig.  or  by  other 
J>rocess  of  manufacture,  and  not  specially  enumerated  or  provided 
or   *   *   *. 

Drugs,  such  as  *  ♦  *  roots  ♦  *  *  not  edible  *  *  *  In  a 
crude  state,  *  ♦  *  not  advanced  *  *  *  not  specially  pro- 
vided for. 

Drugs,  such  as  *  *  *  roots,  •  *  *  not  edible  »  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  enumerated  or  provided 
for   *   *   *. 

Drags,  such  as  *  *  *  roots  ♦  ♦  *  drags  which  are  not  edible 
*  *  *  not  *  *  *  advanced  *  *  *  not  specially  provided 
for   *   •   *. 

Drags,  such  as  ♦  ♦  *  roots  *  *  *  not  edible  ♦  »  ♦  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  provided  for   *   *   * 

Drags,  sudi  as  *  *  *  roots  *  *  *  which  are  drags  and  not 
edible  *  ♦  *  in  a  crade  state  *  *  *  not  advanced  ♦  *  ♦ 
not  specially  provided  for    ♦    *    *. 

Drags,  such  as  *  ♦  *  roots  *  ♦  ♦  which  are  drags  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  refining, 
grinding,  or  other  process,  and  not  specially  provided  for   ♦   ♦   •. 


Rates  of  duty. 

specific  and  ad 

valorem. 


Drags,  such  as  *  •  *  roots  *  ♦  ♦  which  are  natural  and  un- 
compounded  drags  and  not  edible  and  not  specially  provided 
for  *  ♦  *  in  a  crade  state,  not  advanced  ♦  *  *:  Provided, 
That  no  article  containing  alcohol,  or  in  the  preparation  of  which 
alcohol  is  used,  shall  be  admitted  fi-ee  of  duty  under  this  paragraph. 

Drags,  such  as  *  *  *  roots  *  *  *  which  are  natural  and  un- 
oompounded  drags  and  not  edible,  and  not  specially  provided 
for  *  *  *  but  which  are  advanced  in  value  or  condition  by  any 
process  or  treatment  whatever  beyond  that  essential  to  the  prop^ 
packing  of  the  drags,  and  the  prevention  of  decay  or  deterioration 

Sending  manufacture    *    *    *:    Provided,  That  no  article  contain- 
ig  alo^ol,  or  in  the  preparation  of  which  alcohol  is  used,  shall  be 
classified  for  duty  unaer  this  paragraph. 
♦   ♦   *    Gentian   ♦   ♦   * 


Free. 


10  per  cent  ad  va- 
lorem. 


Free. 


10  per  cent  ad  va- 
lorem. 


Free. 


10  per  cent  ad  va- 
lorem. 

Free. 


i  of  1  cent  per 
pound,  plus  10 
per  cent  ad  va- 
lorem. 

Free. 


i  of  1  cent  per 
pound,  plus  10 
per  cent  ad  va- 
lorem. 


I  of   1   cent    per 
poond. 


Court  and  Tbeasuby  Deoisions. 

The  provision  for  gentian  covers  both  leaves  and  roots.    Abstract 
39291,  of  1916. 


LICORICE  ROOT. 


SUMMABT. 
DUSOBIPTION. 


Licorice  root  is  a  plant  product  iised  as  a  drug,  in  tobacco  nifmu- 
f acture,  and  in  the  {xreparation  of  licorice  paste.  It  should  yield 
about  20  per  cent  of  its  weight  in  paste. 


1X)MB8TIC  PBOBUOTION. 


The  licorice  plant  is  not  native  to  America,  but  has  been  introduced 
in  various  localities  and  grows  readily  in  States  where  severe  frosts  do 
not  occur.  Occasional  attempts  at  commercial  production  have  been 
noted,  but  costs  of  raising  and  curing  the  product  have  usually  been 
too  high  to  enable  it  to  compete  with  imports. 

FOREIGN   PRODUCTION. 

The  licorice  plant  is  grown  extensively  in  southern  Europe  and 
Asia  Minor,  where  it  also  occurs  wild.  Spain  and  Italy  are  the  chief 
centers  of  cultivation,  and  Russia  and  Asia  Minor  furnish  large  quan- 
tities of  wild  licorice.  Spanish  licorice  is  chiefly  exported  into  Europe, 
whUe  the  Italian  is  manufactured  into  paste  in  Italy.  Cultivation  on 
a  lesser  scale  is  carried  on  in  England,  France,  Germany,  Austria,  and 
other  European  countries.  Unaer  war  conditions  imports  from  China 
have  been  noted.  Chinese  licorice  is  derived  from  a  species  of  plant 
differing  from  those  which  furnish  the  European  and  Tiirkish  product. 

IMPOItTS, 

American  imports  of  licorice  have  in  normal  times  come  chiefly 
from  Turkey  in  Asia  and  Asiatic  and  European  Eussia.  Imports 
from  Spain,  Italy,  and  other  European  countries  have  been  compar- 
atively insignificant.  Under  war  conditions  licorice  imports  have 
been  severdy  cut.  For  the  year  1918  an  amoimt  of  27,051,021 
pounds,  valued  at  $1,8P3,886,  is  reported,  whereas  for  the  years  1909- 
1917  the  average  annual  amount  13  85,225,819  pounds  and  the  value 
$1,693,014. 

Licorice  imports  of  the  United  States  have  chiefly  been  used  by 
tpbaccQ  manufacturers,  who  prepare  from  the  root  the  paste  used  for 
flavoring  chewing  tobacco.  Under  war  conditions  substitutes  for 
licorice  paste  containing  comparatively  small  ^mounts  of  licorice 
have  been  developed. 

BBVENUE. 

Since  the  imposition  of  duty  in  1914  licorice  root  has  yielded  an 
average  annual  revenue  of  $137,950.  The  rate  of  one^fourth  cent 
per  poxmd,  equivalent  to  an  ad  valorem  of  14.87  per  cent  in  1914,  was 
eqmvalent  to  3.63  in  1918. 
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PBXC£S. 

I4cqric9  root  is  a  very  cheap  commodity.  For  thu©  yeara  1909-1915 
import  declared  values  range  from  1.$  cents  to  1.9  cents  per  p<;^cuid. 
For  tke  years  191^1918  the  value  rose  to  ^.4  c§nts,  3.7  c^t^,  and 
6.9  c^ts,  ree^p^ctiveIy.  Seyeral  grad^  oi  Ucorice  arQ  quoted  on  the 
New  York  drug  market.  Selected  licorice  quoted  at  7i  to,  9  cent9 
par  pound  in  1912  had  risen  to  31  and  32  cents  per  pound  at  the  epd 
of  1918. 

TARIFF  HISTOBY. 

The  act  of  1913  contains  the  following  provision: 

39.  ^^ Leaves  aii^d  roots:  *  *  *;  licorice  root,  one-fourth  cent 
per  pound;    *    *    *." 

Previous  tariffs  (from  1883-1909)  included  licorice,  unground,  on 
the  free.  list.  In  these  tariffs  ground  or  advanced  licorice  root  was 
dutiable  as  an  adv^mced  drug  at  10  per  cent  ad  valorem  imder  the 
acts  of  1883  and  1890,  and  at  one-fourth  cent  per  poimd  plus  10  per 
cent  ad  valorem  in  1897  and  1909. 

General  Information. 

description. 

Licorice  root  is  the  dried  rhizome  and  roots  of  Glycyrrhiza  glabra 
iypica  Kegel  et  Harder,  known  in  commerce  as  Spanish  licorice,  or  of 
GlychrrJiiza  glabra  glandulifera  Regel  et  Harder,  known  in  commerce 
as  Russian  licorice  (Fam.  Leguminosae).  The  licorice  plant  is  a 
native  of  southeastern  Europe  and  southwestern  Asia  as  far  as 
Persia,  the  variety  typica  rangmg  westward  and  the  variety  Glanduli- 
era  to  the  eastward. 

Numerous  commercial  varieties,  depending  on  different  producing 
sections,  are  recognized  by  the  trade.  Spanish  licorice,  as  here 
recognized,  may  include  Italian,  Sicilian,  Turkish,  Alicante,  Tortosa, 
etc. 

adulterants  and  substitutes. 

Licorice  root  is  frequently  adulterated  with  the  underground  stem, 
worm-eaten  apd  fibrous,  roots  with  little  sweetness,  and  the  roots  of 
unofficial  species,  especially  G.  echinata  L.  G,  uraUnsis  Fish,  Chinese 
or  Asifittic  licoficej  is.  aaid  to.  compare  favorably  with  the  official 
species  and  is  occasionally  imported,  especially  under  war  conditions. 
It  is  not  «tp>pa^ei\tly  regarded  by  the  trade  as  equal  in  value  to  the 
official  species. 

G.  Upidpta  Pursh,^  the  Anxericc^u  Avild  licorice  of  th^  United  States, 
is  some^vlxat  used  Ipcally. 

Indian  licorice,  sp-calfed,  the  root  of  AhrvLS  precatorius  L.  (Jequirity) 
was  recoaryizecl  in  the  Indian  Pharmacopoeia  under  tlie  mistaken 
belief  that  it  could  be  used  as  a  substitute  for  licorice.  It  contains  ^ 
^mall  auxpuiut  of  g^ypyp-h^izin  (the  sweet  principle  of  licprice)  tut 
poisonous  substances  ^Iso. 
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PRODUCTION   IN   GENERAL. 

The  licorice  plant  is  a  perennial,  running  shrub.  Russian  licorice 
has  been  comparatively  little  cultivated,  owing  to  the  extensive  areas 
of  wild  land  which  it  occupies.  Up  to  1890  the  cultivation  of  Spanish 
licorice  was  small  or  moderate  in  comparison  with  the  wild  collection. 
Owing  to  the  depletion  of  natural  supplies  of  root  of  good  quality  this 
cultivation  has  increased  rapidly  in  southern  and  south-central 
Europe. 

Propagation  is  by  cuttings.  Growth  for  the  first  two  years  is 
slight,  and  intervenmg  spaces  are  used  for  the  production  of  other 
crops.  After  the  second  year  the  licorice  covers  the  ground  and 
excludes  other  growth.  The  roots  are  harvested  and  dried  the  third 
or  fourth  year;  5,000  pounds  per  acre  is  a  good  yield. 

The  licorice  plant  can  not  endure  severe  freezing.  It  has  been 
found  that  a  climate  particularly  favorable  to  the  orange  is  also 
favorable  to  licorice;  while  it  can  grow  in  a  much  colder  cOmate,  its 
root  is  said  to  be  deficient  in  the  sweet  substances  which  give  it  value. 
It  thrives  in  deep,  moist,  sandy,  or  loamy  soil;  the  root  penetrates 
deeply,  and  the  plant  readily  propagates  from  detached  pieces,  ren- 
dering it  a  persistent  and  almost  meradicable  weed  in  cultivated 
grounds.     The  plant  is  little  subject  to  disease. 

Production  of  ^^  Spanish  licorice.'*— Spain  and  Italy  are  the  chief 
countries  cultivating  licorice.  The  Spanish  root  is  chiefly  exported ; 
the  Italian  is  manufactured  into  paste  almost  wholly  in  Italy.  The 
chief  districts  of  cultivation  in  Spain  are  the  valleys  of  the  Ebro  and 
Guadalquivir,  in  the  neighborhoods  of  Alicante,  Tortosa,  Barcelona, 
Cordoba,  and  Elche.  Wild  licorice  is  also  common  in  Spain.  Italian 
cultivation  centers  in  Calabria,  Teramo,  lower  Abruzzo,  and  in  Sicilv. 
In  the  latter  Caltinisetta  is  the  center  of  cutlivation;  much  wild 
licorice  is  collected  in  Catania.  Export  centers  are  Seville,  Alicante, 
Barcelona,  Bilbao,  and  Malaga. 

Licorice  is  also  cultivated  m  southern  France. 

Cultivation  on  a  small  scale  has  existed  in  England  for  a  long  time; 
the  roots  here  are  utilized  for  domestic  consumption  without  drying. 
Surrey,  Yorkshire,  Kew,  and  Islesworth  are  the  chief  centers. 

In  Austria  licorice  is  cultivated  at  Auspitz  in  Moravia  and  in  Sassin 
and  some  other  Himgarian  districts. 

Bamberg  is  the  chief  center  of  German  cultivation;  licorice  growing 
here  was  formerly  an  important  industry,  but  the  amoimt  produced 
has  been  of  recent  years  (1910)  imimportant  as  compared  with 
imports. 

Licorice  of  the  Spanish  type  is  cultivated  to  a  small  extent  in  Asia 
Minor  near  Smyrna  and  in  Syria  in  the  neighborhood  of  Antioch. 
East  of  Smyrna  and  in  the  interior  of  Asia  Mmor  vast  areas  are  cov- 
ered with  wild  licorice.  Licorice  from  Asia  Minor  and  Anatolia  is 
chiefly  shipped  through  Smyrna  to  America.  In  respect  to  sweetness 
this  product  is  said  to  stand  midway  between  that  from  Spain  and 
Russia. 

Production  of  Russian  licorice. — ^Russian  licorice  has  been  known 
to  the  trade  since  the  beginning  of  the  nineteenth  century,  but  has 
been  important  in  commerce  only  since  1870.  The  first  supplies 
came  from  south  Russia  in  the  districts  of  northern  Caucasus,  but  in 
recent  years  that  from  the  Ural  region  has  predominated.     This  is 
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apparently  due  to  the  superiority  of  the  latter,  as  wild  licorice  is  still 
widespread  in  northern  Caucasia,  covering  immense  areas  with  an 
almost  impenetrable  jungle  like  growth;  the  gathered  product,  when 
trade  conditions  are  imfavorable,  is  used  for  fuel  by  the  peasants. 

Ural  licorice  is  chiefly  carried  to  Nijni  Novgorod  and  thence  to 
Moscow,  Petrograd,  antl  Hamburg.  Licorice  is  also  an  important 
product  of  Trans-Caucasia. 

As  previously  stated,  Russian  licorice  is  chiefly  a  wild  product.  It 
is  cultivated,  however,  in  the  district  of  Astrakhan,  especially  on  the 
islands  of  the  Volga  delta  and  in  Trans-Caucasia  near  Batum  and 
Elizabethpol. 

Russian  licorice  has  formerly  been  exported  in  the  root,  which  is 
usually  peeled,  while  the  Spanish  product  is  not.  This  constitutes 
one  of  the  reasons  for  the  trade  preference  of  the  Russian  variety. 
Recently  extraction  plants  have  been  set  up  at  Elizabethpol  and  other 
points. 

The  wild  product  of  Trans-Caucasia  is  collected  by  nomadic  Tartar 
tribes,  and  the  traffic  is  monopolized  by  the  English  through  contract 
with,  the  native  chiefs. 

In  Russian  Turkestan  licorice  grows  wild  in  great  quantities  on 
both  sides  of  the  Amu-Daria.  The  province  of  Tchardjoui  is  the 
center  of  collection.  The  root  moves  for  the  most  part  through 
Krasnovodsk  and  Batum  to  England  and  America.  Exports  from 
Russian  Turkestan  in  1909  were  about  21,600,000  pounds. 

Production  in  other  countries, — Pereia  affords  licorice  of  a  type 
diflFering  somewhat  from  those  named  above.  Exports  go  chiefly  to 
India  and  Turkey  and  to  some  extent  to  Europe. 

Licorice  culture  and  manufacture  was  introduced  into  Australia 
and  New  Zealand  about  1880.  The  plant  thrives  well,  especially  in 
New  South  Wales,  and  yields  a  good  product;  this  is  locally  con- 
sumed. 

Numerous  attempts  have  been  made  to  cultivate  licorice  in  the 
United  States,  but  in  general  it  has  not  paid.  Small  amounts  of 
California  licorice  appeared  in  American  trade  in  1896,  but  at  present 
it  is  not  commercially  known. 

Chinese  licorice,  mentioned  under  substitutes,  appears  to  be  pro- 
duced not  only  in  China  proper,  but  throughout  southern  Siberia, 
Mongolia,  and  Tibet.     It  is  chiefly  consumed  in  China. 

USES. 

By  far  the  largest  proportion  of  licorice  imported  into  the  United 
States  is  manufactured  into  paste  (see  par.  40),  which  is  used  in  flavor- 
ing chewing  tobacco  and  to  a  lesser  extent  in  smoking  tobacco.  The 
ground  root  is  also  used  in  this  connection.  Probably  90  per  cent 
of  imported  licorice  is  used  in  tobacco  manufacture.  Licorice  is  used 
to  a  minor  extent  in  confectionery,  chiefly  in  lollypops  and  other 
children's  specialties.  In  Great  Britain  it  is  used  m  the  brewing 
industry,  but  is  not  important  in  this  connection  in  America. 

Licorice  (glycyrrhiza)  as  a  drug  is  official  in  all  pharmacopoeias 
but  is  therapeutically  unimportant.  It  is  an  excellent  demulcent 
and  slightly  laxative,  and  is  principally  used  to  mask  the  taste  of 
bitter  or  nauseous  medicines  and  mechanically  as  an  excipient  and 
dryer  in  pills,  troches,  etc.     Its  official  preparations  include  the  elixir, 
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extract,  pure  extract,  fluid  extract,  compound  mixture,  cprnpound 
powder,  aqueous  elixir,  aromatic  elixir,  and  fluid  gylcerate  of  gly- 
cyrrhiza. 

Exports  of  licorice  root  from  Italy — Production  in  principal  foreign  countries. 


Country. 

1900 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

France 

76,720 
15,212 
63.272 
1,102 
34,392 
43,210 

S4,030 

799 

3,323 

58 

1,806 

2,270 

53,131 
9,480 
110,230 
54,013 
23,809 
11,023 

12,791 

498 

5,790 

2,837 

1,251 

579 

49,604 
24,250 
63,713 
11,905 
48,281 
97,002 

$2, 82a 

United  Kingdom 

1,379 
3,626 

BAlgillTp      , 

United  States 

677 

Aii^trift.TTnnsf^ry  r . . 

2,747 

Another 

6,627 

Total 

233,908 

12,286 

261,686 

13,746 

294,755 

16,77» 

Country. 

1912 

1913 

1914 

1915 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

France 

61,508 

6,614 

6,614 

323,415 

13,889 

42,989 

$3,500 
376 
376 

18,404 

790 

2,642 

46,076 
11,464 
9,259 
978,622 
31,746 
13,889 

S2,622 
652 
527 

55,687 

1,987 

624 

35,494 

13,228 

5,511 

2,628,765 

1,323 

59,304 

92,020 

753 

313 

149,587 

75 

3,408 

145,283 
86,861 

$10,209 
6,083 

United  Kingdom 

Belgium      / 

United  States 

3,769,205 

1,323 

29,982 

263, 97» 
03 

Austrki-Hungary 

Another....!..' 

2.22S 

>  — »j 

Total 

455,029 

26,088 

1,091,066 

62,099 

2,743,625 

156,156 

4,032,654 

282,591 

Exports  of  licorice  root  from  France — Production  in  principal  foreign  countries. 


Country. 

1909 

1910 

1911 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

United  Kingdom 

Pounds. 

307,542 

239,419 

108,907 

97,223 

79,807 

54,454 

134,260 

$10,769 
8,384 
3,814 
3,405 
2,795 
1,907 
4,701 

Pounds. 
431,220 
245,592 
290,125 
123,017 
84,436 
167,109 
176,588 

$15,100 
8,600 
10,160 
4,308 
2,957 
5,852 
6,183 

Pounds. 

261,686 
67,240 

531,088 
77,822 
67,240 

170,636 

361,335 

$9,164 

Belgium. ..." 

2,356 

United  States 

18,597 

Italy 

2,726 

Netaerlands 

2,356 

Germany 

5,975 

Another 

12,653 

Total 

1,021,612 

35,775 

1,518,087 

53,160 

1,537,047 

53,824 

Country. 


United  IClngdom 

Belgium 

United  States... 

Italy 

Netherlands 

Germany 

Another 

Total 


1912 


Quantity. 


Pounds. 

218,255 

124,339 
83,995 

158,952 
55,556 
31,746 

180,998 


853,841 


Value. 


$11,464 
6,531 
4,412 
8,349 
2,918 
1,668 
9,507 


44,849 


1913 


Quantity. 


Pounds. 
486,114 
222,003 


215,169 

104,719 

61,729 

264,552 


1,354,286 


Value, 


$25,534 
11,661 


11,302 
6,501 
3,242 

13,896 


71,136 


1914 


Quantity. 


Pounds. 
635,718 
114,198 


219,799 
48,060 
66,138 

187,611 


1,171,524 


Value. 


$28,139 
5,9fl|8 


11,645 
2,524 
3,474 
9,866 


61,«36 


I 
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Exports  oj  licQiice  root  from  Spaii}— Production  in  j)rtrictpqi/or«iV?*  countries. 


Country. 


United  States 

France 

All  otber 

Total... 


1909 


Quantity. 


Pound*. 
2,571,379 
1,381,488 
627.264 


Value. 


$78,788 
42,330 
19,220 


4,580,131 


140,338 


1910 


Quantity. 


Pound?. 
1,885,169 
2,020,809 
136,453 


4,042,431 


V^ue. 


$67,762 

61,919 

4.181 


123,862 


1911 


Quantity. 


Poundx. 
2,910,978 
1,752,289 
300,074 


Value. 


$89,194 

53.691 

9;  ISf 


4,968,341 


152,  Of  0 


Country. 

1912 

1913                              1914 

1915 

Quantity. 

Value. 

Quantity. 

• 

Value.    Quantxt}-. 

Value. 

Quantity. 

Value. 

United  State> 

France 

Poi/nlt. 

1,853,030 

1,678,435 

370,099 

$56,778 
51,42S 
11,340 

Pownds. 
1.565,502 
1,848,233 

Poun^f. 

$42,178  12,741,027 

."i^.fiSt    1.274.065 

$83,986 
.39.038 

Pownds. 
2,969,613 
2,2.11,684 

420,011 

$90,990 
69,299 
13, 145 

All  otber 

1,1.56,447         43;  1,54  1  '  642;  .374         19;  ^^3 

Total 

3,901,564 

119,546 

4,,')70,182        141.961  '4.6.'>7.46fi        142  707 

5,660,308 

173,434 

1 

Licorice  root — Imports  by  countrits  (fiscal  years). 

[General  inij>ort«=.j 


Imported  from— 

1909 

1910 

'                   1911 

Pounds. 

Value. 

Pounds,    i     Value. 

Pounds. 

Value, 

Turkey  in  A  sia 

53.472,835 

16; 458, 609 

24,672,459 

2,290,303 

1,124 

$8.50,795 

268,970 

402,019 

90,069 

19 

42,2^1,803  ,      $628,120  \  76,579,221 
9,187,780           149,70b     20.24«.fi.'^l 

$1,200,813 
330; 042 

Russia,  Asiati*"^ 

Russia  in  Europe 

27,080,595          441,040 

3,263,161           134,372 

61,302              1,059 

1 

24,909,579 
2,737,943 

408,096 
101,641 

Spain 

Italv 

China 

500 

20,431 

.599,. 503 

39,078 

10 

Kneland 

427,180 

380,32:^ 

39,943 

4,C52 
9.389 
2,981 

490 

Franro 

272,359              7.782' 
27,  ."ai               1,754 
14.835                  .392 
5,130                  252 

16,428 
2,  r,21 

Oermanv 

A  ustria-Hungary 

All  other '. 

604 

94 

Total 

97,742,776 

1.628.894 

82  207  496  '     1   SP.'-vO?? 

125,13,5,490 

2,060,235 

1                      1 

Imported  from- 


Turkeyin  Asia... 
Russia  in  Asia... 
Russia  in  Euroi)e. 

Spain 

Italy 

China 

England 

France 

Germany 

Austria-Hungary . 
Another 


Total. 


1912 


Pounds. 


39.812,334 

9,856,000 

20,710,855 

3,023,079 

10,379 

800 

16,465 

1,101,912 

38,957 

11,200 

1,044 


Value. 


$630,562 

165,985 

345,624 

140,954 

452 

144 

618 

22,451 

2,572 

392 


1913 


Pounds. 


Value. 


63,882,480 

17,007,861 

21,550,091 

2,025,252 

258,314 


74,582,225       1,309,780 


^0,607 

64,722 

56,082 

818 


105,116,227 


$1,012,093 

286,365 

368,161 

82,429 

10,761 


11,468 

3,784 

942 

63 


1,806,066 


1914 » 


Pounds. 


56,-355,101 

23,513,529 

30,907,986 

3,536,360 

976,304 


26,162 

233,765 

60,300 

2,200 

25,424 


115,636,131 


Value. 


$921,520 

396,843 

513,860 

167,875 

41,266 


1,078 

10,140 

4,117 

125 

868 


2,047,192 


1  Includes  both  free  and  dutiable. 
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Lieoria  root — Tmporlt  btf  amntria  ifiteal  year*) — Cuotinued. 


Imported  from— 

IDIS 

18U 

..„ 

Poonds. 

Vahie. 

Pound]. 

Vahio. 

Pounda. 

Vslue. 

•IS:S 

iraloTS 

1,085,073 

I2«0,842 

Si 
II 

SS'XinC.'v:::::::;::::; 

i;4S2;88o 

4|S43^338 
3M4  2B3 
1,023,731 

"•'SSS 

2,448,231 
Z,B13,T75 

no)  MS 

ta,wo 

104,918 

3,518 

Allotber 

iia.»e ;        V.wio 

10,711 

788 

Total 

6S,9S«,501 

1,2W,989  ',  41, 093,295 

'■"■•" 

50,400,224 

Z,l«),822 

Licorice  root  (dutiable)— Impt^U  by  countria  (fi»cal  yean). 


Imported  from— 

,918 

1.,.. 

,».. 

1M0> 

Pounds. 

Valu*. 

p™.,. 

Value. 

P».«. 

Value. 

Pounds. 

Value. 

18,351,048 
},1I9,'368 

'■S!ffl 

Hj^KEuro^)-;:::: 
ffi^:::::::::::::::: 

il 

iis;!!^ 

7,303,178 

ll 

■as 

770.781 

7P3,016 
102,744 

,'ifi  !«:!S 

ii 

■II 

''QZ 

2,^;!JJ 

9,a'>l 
224.280 

Total 

»t,l»2.Ba2 

1,R53,027 

27,100,309 

l.M7,26B 

4»,88l,(r;3 

8,  Ml,  610 

Total  not  stalFd 

44,218,908 

'  Calendar  Tear.  >  Ten  montliB  ending  Oct.  31, 19: 

Licorice  root— Importt  for  coJMwmptton — Revenue. 


Ratoofdmy. 

QuanUty. 

V.,... 

Duty        ^SiUJ 

ly. 

Ai^tUBland 
computtd 

"-TiST; 

1 

27,098,489 
40,48^602 
27;4n;57S 

11,141,384 

l;S;S 

1,309,819 

,,s;:S 

l,792,fi;3 

S;S;ffi 

l,9Si;.790 
3,8I5,9BS 
i;i30;S03 

017 
018 

E 

033 

oas 

068 

i 

Perwnl. 

:::::|:::::::::::: 

s;:e:e 

!!.".5r.'r°:: 

do 

do 

123^710 

'41 

CaiMdaryrara: 

lOmoi 

ths. 
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Licoricey  Spanish^  in  hcUeSf  pricet  per  pound,  wholesale^  New  1  orjfc,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan,  1,  1912  i.. $0.04  -faOU 

Apr.  1,19121 Ott-  .06j 

Jiilvl,  19121 Oij-  .Ooi 

Sept.  30,  19121 OH-  .OoJ 

Dec.30,  19121 04.-  .05^ 

\rar.31,  10131 Oif-  .05i 

JuneSO,  19131 04*-  .06* 

Sept.  29,  1913  1 1 04-  .05* 

Dec.  29,  19131 04^  .051 

Mar.  30,  19141 04i  -  .05* 

June29,  19141 Wj-  .05i 

August,  1914 04i-  .05J 

January,  1915 05-  .07 

April,  1916 06-  .07 

July,  1915 «.12-  .13 

October,  1915 s.l2-  .13 

Januarv,  1916 «.12-  .13 

April,  1916 a. 20-  — 

July,  1916 22-  .27 

1  "Spanish'' omitted. 


October,  1916. 
Jan.  1,1917..  . 
Apr.  2, 1917... 
July  2, 1917... 
Oct.  1,1917... 
Dec.  31, 1917.. 
January,  1918. 
April,  1918.,.. 

July,  1918 

October,  1918. 
January,  1919. 
April,  1919.... 

July,  1919 

October,  1919. 
January,  1920. 
April,  1920.,.. 

July,  1920 

October,  1920. 


|0.15-«).20 

.16- 

.18 

.18  - 

.19 

.18  - 

.19 

.18- 

.19 

.19- 

.20 

.19- 

.20 

.21  - 

.23 

.30- 

.35 

.30- 

.32 

.27- 

.28 

.22- 

.24 

.18- 

.19 

.18- 

.19 

.18- 

.19 

.15- 

.18 

.13  - 

.14 

.13  - 

.14 

>  Nominal. 


Licoricej  selected,  prices  per  pound,  wholesale.  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


January,  1912i |0.07*-«0.09 

Apr.  1,19121 

Julv  1,  19121 

Sept.  30,  1912* 


Dec.  20,  1912  1 . 
Mar.  31,  1913 1. 
June  30,  19131. 
Sept.  29,  1913  1. 
Dec.  29,  19131. 
Mar.  30,  1914  1 . 
June  29,  19141. 
Aug.  29,  19141. 
January,  1915.. 

April,  1915 

Julv,  1915 

October,  1915.. 
January,  1916.. 

April,  1916 

July,  1916 


07i 
,07 
,07J 
,11 
,09 
,09 
05 
09 
09 
09 
09 
12 
13 
13 
14 
15 
25 
22 


.08^ 

-  .08* 
i-  .08? 

-  .12 

-  .11 

-  .11 

-  .11 

-  .11 

-  .11 

-  .11 

-  .11 

-  .14 

-  .14 

-  .14 

-  .15 

-  .16 

-  .27 


October,  1916 ia25  -JO.  26 

Jan.  1.1917 25- 

Apr.2, 1917 22  - 

July  2, 1917 23  - 

Oct.  1,1917 22  - 

Dec.31, 1917 22  - 

January,  1918 21  - 

AprU,1918 22  - 

July,  1918 31  - 

October,  1918 32  - 


January,  1919. 
April,  1919.... 

July,  1919 

October,  1919. 
January,  1920. 
AprU,  1920.... 

Julv,  1920 

October,  1920. 


.31  - 
.28  - 
.27- 
.27  - 
(«) 
(*) 
.33  - 
.36  - 


.26 
.24 
.25 
.24 
.24 
.23 
.24 
.35 
.34 
.32 
.30 
.28 
.28 


.35 
.37 


1  Bundles. 


s  Nominal. 


Licorice,  Russian,  peeled  and  cut,  prices  per  pound,  wholesale.  New  York,  spot, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1, 1917 $0.6&40.70 

Apr.2,  1917 65-  1.00 

July2,1917 65-  l.QO 

Oct.  1, 1917 65-  1.00 

Dec.31, 19171 65-  1.00 


Jan.,  1918 $a  65-11. 00 

Apr.,1918 90-  1.00 

July,1918 75-    .90 

Oct.,1918 85-    .90 

Jan.,1919 7&-    .80 


1  Nominal. 

Licorice,  Syrian,  prices  per  pound,  wholesale,  New  York,  spot. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1917 10.16-10.18 

Apr.  2,1917 17-    .18 

July2,1917 17-    .18 

Oct.  1,1917 17-    .18 


Dec  31, 1917 f0.17-$0.18 

Jan.,1918 17-    .18 

Apr.,1918 («) 

July,  1918 («) 


i  Nominal. 


Licorice,  powdered,  prices  per  pound,  wholesale.  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1917 10.20-10.21 

Apr.2,1917 23-  .24 

July2,1917 24-  .26 

Oct.1,1917 24-  .26 

Dec.31, 1917 24-  .26 

Jan.,1918 24-  .26 

Apr.,1918 27-  .29 

July,1918 33-  .34 

Oct.,1918 33-  .35 


Jan.,1919 I0.28-Ia30 

Apr.,1919 26-  .27 

July,1919 23-  .25 

Oct.,1919 24-  .26 

Jao.,1920 24-  .26 

Apr.,1920 21-  .23 

July,1920 19-  .20 

Oct.,1920 19-  .20 


^0 


TAItiFi*  INFOKMATIOir  sxrttviiYS. 


IMorice  root — Bak9  6fdut§, 


Actef— 


1883 
1883 

544 

94 

1890 
1890 

632 
24 

1894 
1894 

634 
16J 

1897 
1897 

598 
20 

1909 
1909 

611 
20 

1913 


^. 
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Tiritf  clftssifldltldti  or  dtecriptk>ii. 


Rates  of  ^uty. 

specific  tnd  ad 

valorem 


Licorice  root,  imground 

All  *  *  *  roots  *  *  «  not  edible  bot  which  have  been 
advanced  in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manufacture,  and  not  specially  ennmerated  or  provided 
for    ♦    ♦    *. 

Licorice  root,  unground 

Drugs,  such  as  ♦  *  *  roots.  ♦  ♦  ♦  not  edible  ♦♦  *  ad- 
vanced m  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  enumerated  or  provided 

Licorice  root,  unground 

Dru^,  such  as  ♦  *  *  roots  ♦  ♦  *  not  edible  *  *  ♦  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manufacture,  and  not  specially  provided  for    *   *    *. 

Licorice  root,  unground 

Drufus,  such  as  ♦  *  ♦  roots  ♦  *  ♦  which  arJB  drugs  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  reflnlnj:, 
grinding,  or  other  process,  and  not  specially  provided  for   *   *   *. 

Licorice  root,  unground 

Drugs,  such  as  ♦  *  *  roots  ♦  ♦  ♦  which  are  natural  and 
uncompounded  drugs  and  not  edible,  and  not  specially  provided 
for  *  ♦  ♦  but  which  are  advanced  in  value  or  condition  by  any 
process  or  treatment  whatever  beyond  that  essential  to  the  proper 
packing  of  the  drugs,  and  the  prevention  of  decay  or  deterioration 
pending  manufacture    *    *    *. 

Provided,  That  no  article  containing  alcohol,  or  in  the  prepara- 
tion of  which  alcohol  is  used,  shall  be  classified  for  duty  under  this 
paragraph. 

*    *    *    liooriceroot    *    *    ♦ 


Free. 

10    per    cent    ad 
valorem. 


Free. 

10    per    cent    ad 
valorem. 


Free. 

10  per  cent  ad 
valorem. 

Free. 

i  of  1  cent  per 
pound,  plus  10 
per  cent  ad  valo- 
rem. 

Free. 

i  of  1  cent  per 
pound,  plus  10 
per  cent  ad  valo- 
rem. 


i   of    1    cent    per 
pound. 
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LiCbRtCE  EXTRACTS. 


Summary. 


Description. — ^Licorice  extract  is  a  dry  decoction  of  licorice  root. 
It  is  used  in  pharmacy  and  in  the  manufacture  of  chewing  tobacco. 

Domestic  'production, — Licorice  extract  is  extensively  manufacttu*ed 
in  America  from  imported  licorice  root.  It  is  prepared  chiefljr  by 
tobacco  manufacturers  for  their  own  use.  Very  little  of  the  American 
product  is  used  in  pharmacy.  Taking  the  average  extract  content 
of  licorice  root  at  20  per  cent  (United  States  Pharmacopoeia,  IX), 
average  annual  imports  for  1909-1917,  85,225,819  pounds,  is  equiva- 
lent to  17,045,164  poimds  of  licorice  extract. 

Foreign  production. — Licorice  extract  is  extensively  produced  in 
Italy.  Lesser  amoimts  are  manufactured  in  Russia,  Spain,  Turkey, 
*  Greece,  and  other  European  countries.  European  production  de- 
pends largely  on  cheap  hand  labor,  whereas  American  factories,  as 
w^ell  as  some  owned  by  British  interests,  chiefly  in  Russia,  employ  a 
higher  type  of  mechanical  apparatus  than  that  used  in  Italy  and 
Spain  ana  are,  to  a  corresponding  extent",  less  dependent  on  hand 
labor.  Italian  exports  for  the  years  1909-1916  averaged  2,927,488 
poimds  annually.  French  exports  for  the  same  years  averaged 
1,086,454  pounds.  Spanish  exports  for  this  period  are  still  smaller, 
averaging  1,069,189  poimds.  rrincipal  customers  of  Italy  before 
the  war  were  the  United  Kingdom  and  Belgimn,  w^hich  countries 
also  took  a  large  share  of  French  licorice  extract.  Spanish  exports 
went  chiefly  to  the  United  States  and  France. 

/mports.T-American  imports  of  licorice  paste  are  contributed  chiefly 
"by  Spain.  Much  smaller  amounts  are  furnished  by  Italj  and  still 
less  by  France.  Imported  licorice  paste  is  said  to  be  of  a  higher  grade 
than  that  commonly  produced  in  the  United  States  and  is  largely 
used  in  pharmacy.  Under  the  new  tariff  rate  of  1914  imports  have 
increased  considerably,  and  larger  amounts  are  believed  to  have 
been  used  in  tobacco  manufacture.  Trade  in  licorice  paste  has  also 
grown  at  the  expense  of  that  of  licorice  owing  to  the  greater  bulk  of 
the  latter  and  the  shipping  restrictions  imposed  upon  it  under  war 
conditions.  Imports  m  recent  years  have  been  innuenced  consider- 
ably by  the  changing  tariff  rates.  For  the  year  1909,  at  4J  cents  per 
pound,  520,446  pounds,  valued  at  $62,907,  entered.  For  the  years 
1910-1913,  at  2\  cents  per  poimd,  the  average  annual  amoimt  is 
820,205  pounds  and  the  average  annual  value  $105,706.  In  the  years 
1914-1918,  at  1  cent  per  pound,  the  annual  averages  increased  to 
1,244,404  pounds  and  $192,902.  .  In  these  calculations  small  por- 
tions of  years  for  the  years  1910  and  1914  during  which  the  previous 
rate  was  in  effect  have  been  omitted,  as  have  also  small  amoimts 
imported  for  manufacture  in  bond  on  which  duty  was  remitted. 

Revenues. — ^Revenues  have,  generally  speaking,  decreased  with  the 

diminution  in  rate.     For  the  years  1909-1913  they  average  $21,088; 

for  the  years  1914-1918,  $10,872. 
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TARIFF  INFOBUATION   StlBVEVS. 

ices. — Declared  values  of  imports  for  recent  years  reached  a 
imum  of  31.3  cents  per  pound  m  1918.  For  the  years  1909-1917 
varied  from  11.6  cents  per  pound  to  21.9  cents.  American 
esale  prices  of  licorice  extract  are  not  quoted  prior  to  1916. 
)  July,  1916,  they  have  risen  from  29  cents  ana  48  cents  per 
d  to  90  cents  per  pound  {Bx.  30,  1918). 

mjf'  history. — The  tariff  act  of  1913  contains  the  following  pro- 
d: 

Licorice,  extracts  of,  in  pwtee,  rolle,  or  other  fomw,  1  cent  per  pound, 
corice  extracts  and  pastes  have  also  been  dutiable  under  recent 
s.     Following  are  the  rates  since  1883,  in  cents  per  pound: 


e  specific  rates  of  recent  years  have  corresponded  to  an  ad 
em  rate  ranging  from  38.8  per  cent  in  the  earlier  part  of  1910  to 
per  cent  in  1918.  Under  the  act  of  1913  the  ad  valorem  rat* 
aever  exceeded  7.74  per  cent. 

General  Infohmation. 

scri2>Hon.— The  commercial  extract  of  licorice  is  a  decoction  of 
•oot.  either  fresh  or  dried,  evaporated  to  a  proper  consistency, 
molded  or  formed  into  various  shapes.  Imports  of  licorice 
LCts  are  chiefly  from  Italy,  Spain,  Russia,  and  Greece. 
bstitutes  and  adulterants.— Seioro  the  scarcity  of  licorice  caused 
le  war,  no  attempt  waa  made  to  provide  substitutes.  Recently 
in  tobacco  manufacturing  firms  are  understood  to  be  using  a 
;itute  containing  only  a  small  amount  of  licorice.  The  com- 
ion  of  this  substance  nas  not  been  made  loiown. 

adidterants  gum,  dextrin,  starch,  gelatin,  groimd  licorice  root, 
occur. 
'Heties. — Licorice  paste,  mass,  or  crude  licorice,  the  most  common 

in  the  United  States,  is,  as  the  name  implies,  a  pasty  mass, 
Ting  in  commerce  in  cases  ranging  in  weight  from  250  to  400 
ds. 

ck  or  roll  licorice  occurs  in  flattened  cylindrical  rolls  of  varying 
averaging  6  to  9  inches  long  and  J  to  1  inch  thick.     This  form  is 

common  abroad,  and  its  manufacture  is  of  little  importance  in 
X)untry. 

her  forms  are  known  in  trade,  but  they  are  of  extremely  minor 
rtance. 

xnufadure. — Licorice  extracts  are  manufactured  in  nearly  all 
tries  where  licorice  root  is  commercially  grown  or  gathered. 

leads  in  this  manufacture;  Spain,  Turke}',  Greece,  and  Russia 
tlso  important.  The  United  States  manufactures  by  far  the 
r  part  of  the  extract  consumed  here,  importing  the  root  for  this 
ose. 

e  process  of  manufacture  is  essentially  the  same  in  all  countries, 
root  is  worked  either  fresh  or  dry;  it  is  claimed  that  stick  licorice 
li  will  remain  hard  and  stiff  without  addition  of  foreign  matter 
be  prepared  only  from  the  fresh  root.    That  made  from  dried 


TARIFF  INFORMATION  SURVEYS.  33 

root  softens  on  standing,  and  bends  instead  of  breaking  sharply. 
The  reason  for  this  difference  of  character  is  unknown. 

The  root  is  used  either  peeled  or  unpeeled.     The  best  extract  is 
made  from  the  unpeeled  root. 

The  root  is  washed  and  ground  into  a  mealy  mass  by  machinery; 
then  cooked  in  water  about  15  hours,  or  until  the  water  is  saturated. 
The  resulting  decoction  is  allowed  to  settle  and  is  decanted  or  strained 
into  large  caldrons,  where  it  is  boiled  till  it  reaches  a  proper  con- 
sistence. Formerly  copper  kettles  were  used,  but  owing  to  the  pres- 
ence of  appreciable  amounts  of  copper  in  the  finished  product,  iron 
is  now  more  frequently  employ ea.  In  British  factories  (which 
include  most  of  those  operating  in  Russia)  and  also  more  especially 
in  the  plants  of  the  United  States,  a  higher  type  of  apparatus,  is 
employed.  Extraction  is  frequently  carried  out  by  steam  and 
evaporation  is  conducted  in  a  vacuum  evaporator.  The  operations 
are  carried  out  in  a  more  careful  manner,  and  the  resulting  output  is 
accordingly  of  a  superior  quality.  In  paste  manufacture  the  hot 
thickened  juice  is  run  into  the  shipping  cases  and  allowed  to  cool 
there.  In  the  Italian  factories  the  warm  mass  is  formed  by  hand  into 
small  cakes  or  into  rolls,  which  are  allowed  to 'dry  and  harden  two  or 
three  months  on  iron  plates.  It  is  not  an  unconmion  practice  to  add 
sugar,  gum,  starch,  or  perhaps  glue  to  obviate  the  deliquescent 
tendency  of  the  licorice.  Each  stick  is  stamped  with  the  maker's 
name  or  trade-mark  and  packed  in  cases  with  laurel  or  oak  leaves  to 
prevent  the  sticks  from  adhering. 

Italian  licorice  manufacture  is  carried  on  by  both  men  and  women, 
and  is  of  a  seasonal  character,  from  the  middle  of  December  to  the 
beginning  of  May. 

*'Pure  extract  of  glycyrryiza,"  ''U.S.  P.,''  and  ^'refined  licorice/' 
so-called,  are  standardized  or  processed  preparations  used  in  pharmacy. 

Uses, — Licorice  paste  in  America  is  used  whoUy  in  the  manufacture 
of  chewing  tobacco.  This  product  has  been  considered  indispensable 
in  this  connection. 

Licorice  rolls  and  sticks  are  used  for  pharmacy  and  confectionery. 

The  commercial  extract  of  licorice  is  recognized  in  the  United 
States  and  most  other  pharmacopoeias,  but  it  is  customary  in  these 
authorities  to  give  formulas  for  standardizing  the  product  or  preparing 
a  standardized  ''pure  extract'^  from  the  root. 

In  pharmacy  licorice  extract  is  a  useful  demulcent,  much  employed 
in  cough  mixtures,  pills,  and  troches,  and  to  modify  or  mask  the  tasto 
of  more  valuable  therapeuJic  agents. 

^  listurhavxis. — Excerpts  from  A  Review  of  the  Natural  Dye- 
nation,  by  C.  R.  Delaney,  in  Oil,  Paint,  and  Drug  Reporter, 
7  27,  1918,  page  12. 

* 

more,  Md.,  and  Camden,  N.  J.,  there  were  two  enonnous  extract  works 

ring  licorice,  which  was  then  imported  from  Southern  Russia  and  the  Turk- 

Promptly  upon  closing  the  Dardanelles  shipments  of  the  raw  material 

rely  ceased,  and  it  is  only  with  the  utmost  diflSculty  that  the  precarious 

ecured  from  Russia,  Spain,  and  Italy.    *    *    *    Ihese  two  plants  im- 

-lad  their  attention  drawn  to  the  possibilities  of  the  manufacture  of  logwood 

-.^u act, both  being  on  seaports,  and  the  Baltimore  plant  being  nearer  to  the  source 

of  raw  material  supply  than  any  other  factory    *    *    *    these  two  corirems,  with 

*    *    *    a  third  at  Lynchburg,  Va.,  immediately  shot  into  prominen,^  668    ^'^werful 

factors  in  the  logwood  extract  situation.  ' 
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Country. 


Country. 
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Exports  of  licorice  juice  from  France, 


United  Kingdom 

HelcrJum 

United  States.... 

Germany 

Sweden 

Norway 

All  other 

Total 


1909 


Quantity. 


Pounds. 
250,443 
193,343 
2,646 
126,544 
97,664 
101,632 
246,915 


Value 


1,019,187 


$32,887 
25,389 
347 
16,618 
12,825 
13,346 
32,424 


133,836 


1910 


Quantity. 


Pounds. 

214,728 
201,060 


141,756 
93,034 
83,995 

506, 176 


1,240,749 


Value. 


$28,197 
26,402 


18,615 
12,217 
11,030 
66,469 


162,930 


1911 


Quantity. 


Pounds. 
276,457 
259,481 


142,858 
63,272 
74,956 

630,736 


1.447,760 


Value. 


$36,303 
34,074 


18,760 
8,309 
9,843 

82,826 


190,115 


United  Kingdom 

Belgium 

GermF»ny , 

Sweden 

Norway 

Another 

Total 


1912 


Quantity. 


Value. 


Pounds. 

269,843 

.229,940 

141,094 

96,561 

86,641 

473, 107 


$35,435 
30, 1P5 
18,528 
12,680 
11,377 
62, 127 


1,297,186  170,342 


1913 


Quantity. 


Pounds. 
166,006 
200, 178 
128,969 
72,311 
99,427 
575,842 


Value. 


1,242,733 


$21,799 
26,287 
16,936 
9,496 
13,056 
75,617 


163,191 


1914 


Quantity. 


Pounds. 
68,784 

101,412 
62, 170 
78,925 
89,066 

435,628 


835,985 


Value. 


$9,032 
13,317 
8,164 
10,364 
11,696 
57,206 


109,778 


Country. 

1915 

1916 

1917 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Unifed  TCinffdotn 

Pounds. 
228,176 
6,614 

Pounds. 
427,692 

Pounds. 
189, 155 

Bplfi^illTTl 

Unitod  States 

661 

61,949 

261,906 

176,149 

Sweden   .     .  . ..... 

16,093 
119,710 
309,085 

60,406 

31,746 

222,224 

Norway            .   .. 

All  ot  her                   

Total 

679,678 

$238,008 

928,357 

$426,680 

503,531 

$247,855 

Exports  of  licorice  juice  from  Italy. 


Country. 


France 

Uni  ted  Kingdom  — , 

Germany 

Belgium 

United  States 

Another 

Total 


1909 


Quantity. 


Poundh. 
156,968 
655,427 
229,719 
566,582 
75,618 
590,392 


2,274,706 


Value. 


$20,612 
86,068 
30,166 
74,402 
9,930 
77,528 


296,706 


1910 


Quantity. 


Pounds. 
181,659 
601,856 
202,823 
432,983 
93,034 
776,901 


2,289,256 


Value. 


$22,265 
73,765 
24,858 
53,067 
11,402 
95,219 


280,576 


1911 


Quantity. 


Pounds. 
149,472 
724,432 
209,217 
473,648 
83,113 

1,026,241 


2,666,023 


Value. 


$18,320 
88,788 
26,642 
68,039 
10,186 

125,778 


326,753 


will  I 
J.  be  prej 
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ExporU  of  licorice  juice  from  Italjf — Continued . 


Cknmtry. 


France , 

United  Kingdom 

Germany , 

Belgium 

United  States 

All  other..., 

Total 


1912 


Quantity. 


Pounds. 
106,262 
681,662 
315,699 
428,133 
98,325 
928,357 


Value. 


2,558,438 


$13,024 
83.546 
38,692 
52,473 
12,051 

113,781 


313,567 


1913 


Quantity. 


Pounds. 

74,075 
538,363 
358,027 
408,733 

44,092 
785,499 


Vahie. 


99,079 
65.983 
43,880 
50,095 
5,404 
96,272 


2,208,789  270,713 


1914 


Quantity. 


Pounds. 
113,978 
478.396 
465,832 
268,520 
72,972 

1,087,088 


2,486,788 


Value. 


113,969 

58,633 

57.093 

32,910 

8,944 

133,236 


304,785 


Country. 

1915 

1916 

1917 

1918 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

France 

Pounds. 

1,406,755 

1,131,401 

483,248 

92,373 

1,171,965 

1209,361 

168,381 

71,920 

13,747 

174,418 

Pounds. 
1,241,851 
1,392,646 

PouTids. 

292,981 

1,322,980 

Pounds. 

404,324 

1,847,234 

United  Kinedom 

^^flnTifti  V . . , 

United  States 

381,837 
1,633,829 

124,560 
2,008,622 

57,761 
620,374 

Another 

Total 

4,285,742 

637,827 

4,650,163 

$1,221,285 

3,749,143 

$2,297,511 

2,929,693 

$1,795,344 

Exports  of  licorice  extract  paste  from  Spain, 


Country. 


Country. 


United  States 

France 

Another 

Total.. 


1909 


Quantity. 


Pounds. 
19,952 
683,708 
81,323 


784,983 


Value. 


$2,271 
77,811 
11,513 


91,595 


1910 


Quantity. 


Pounds. 
137,236 
985,721 
70,525 


1,193,482 


Value. 


$15,619 

112,182 

8,026 


135,827 


1911 


Quantity. 


Pounds, 
618,324 
463,316 
117,979 


1,199,619 


Value. 


$70,370 
52,729 
13,419 


136,518 


United  States 

France 

All  other 

Total.. 


1912 


Quantity. 


Pounds. 
540,034 
406,286 
26,920 


973,240 


Value. 


161,460 

46,239 

3,063 


110,762 


1913 


Quantity. 


Pounds. 
497,168 
385,071 
48,545 


Value. 


$57,585 

43,824 

4,521 


930,784 


105,930 


1914 


Quantity. 


Pounds, 
334,356 
533,293 
77,381 


945,030 


Value. 


$38,052 

60,693 

8,807 


107,552 


Country. 


United  States 

France 

All  other 

Total.. 


1915 


Quantity. 


Pounds. 
656,162 
483,034 
58,512 


1,197,708 


Value. 


$74,676 

54,973 

6,729 


136,378 


1916 


Quantity. 


Pounds. 
689,804 
403,224 
235,640 


1,328,668 


Value. 


$78,505 
45,800 
26,817 


151,212 


86 
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Licorieey  extracts  of^  in  pastes^  rolls,  or  other  forms — Imports  for  consumption — Revenue. 


h   I 


Fiscal  year: 

1907 

1908 

1909 

1910 

1910 

1911 

1912 

1913 

1914 

1914 

1915 

1916 

1917 , 

1918 

1919 

Calendar  years: 

1918 

1919 

19201 


Rate  of  duty. 


4}  cents  per  pound 

do 

do 

do 

2§  cents  per  pound . 

do 

do 

do 

do 

1  cent  per  pound.. 

do 

do 

do 

do 

do 


.do 

.do. 

.do. 


Quantity. 


Pounds. 
692,739 
609,742 
520,446 
128,562 
714,638 
835,268 
934,692 
796,222 
139,357 
786, 136 
1,055,646 
1,702,927 
1,156,300 
734,876 
413,848 

399,146 
871,178 
576,636 


Value. 


$77,984 

72,120 

62,907 

14,913 

88,356 

115,531 

117,114 

101,823 

18,045 

101,596 

149,302 

230,129 

253,671 

229,812 

213,028 

159,698 
681,909 
358,102 


Duty 
collected. 


131,173 

27,438 

23,420 

5,785 

17,865 

20,881 

23,367 

19,905 

3,483 

7,861 

10,556 

17,029 

11,563 

7,348 

4,138 

3,991 
8,711 
5,766 


Value  per 

unit  of 
quantity. 


10.113 
.118 
.121 
.116 
.124 
.138 
.125 
.128 
.129 
.129 
.141 
.135 
.219 
.312 
.515 

.400 
.667 
.621 


Actual  and 

computed 
ad  valorem 
Tate. 


Per  cent. 

39.96 

38. 05 

37.2.3 

38.80 

20.22 

18.07 

19.95 

19.55 

19.31 

7.74 

7.07 

7.40 

4.56 

3.20 

1.94 

2.58 
1.50 
1.61 


1 6  months. 

Licorice,  prices,  cents  per  pound,  wholesale,  in  New  York. 
[From  Oil,  Paint,  and  Drug  Repoiter.J 


Year. 

In  bales  (Spanish). 

Selected. 

January. 

April. 

July. 

October. 

January. 

April. 

July. 

October. 

1916 

5-7 
12-13 
16-18 
1^20 
27-28 
18-19 

12-14 
15-16 
25-26 
21-23 
31-32 

0) 

1916 

1917 

1918 

21-23 
22-24 
15-18 

30-35 
18-19 
13-14 

30-32 
18-19 
13-14 

22-24 
28-30 
(•) 

31-35 
27-28 
33-35 

32-34 

1919 

27-28 

1920 

35-37 

Ye*-. 

Powdered. 

Stick  (Corigliano). 

January. 

April. 

July. 

October. 

January. 

April. 

July. 

October. 

1918 

50-^ 

(0 

82i-83 
80-82 

S2i-83 

82M3 
50-52 

82i-83 
824-83 

1919 

140-145 
90-95 

75-100 
80-  90 

90-95 

90-95 
90-95 

1920 

50 '-52 

Year. 

Powdered  root. 

Russifm  and  peeled. 

January. 

April. 

July. 

October. 

January. 

April. 

July. 

October. 

1918 

1919 

24-26 
24-26 
24-26 

27-29 
26-27 
23-24 

33-34 
23-25 
19-20 

33-35 
24-26 
19-20 

65-1.00 

90-1.00 

75-90 

85-90 

1920 

Year, 

Licorice  powder  compound. 

Extract  mass. 

January. 

AprU. 

July. 

October. 

January. 

April. 

July. 

October. 

1918 

25-30 
25-30 
24-26 

26-30 
25-30 
23-24 

30-32 
25-30 
21-23 

25-30 
25-30 
21-23 

70-72 

90 

54-56 

70-72 

90 

60-52 

85-90 
70-75 
42-43 

96-1.00 

1919 

70-    75 

1920 

3&-    39- 

•  Nominal. 
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Licorice f  extracts  of— Rates  of  duty. 
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A.ctof— 

Par. 

18S3 

24 

1883 

24 

1890 

33 

1894 

23 

1897 

29 

1909 

29 

1913 

40 

Tariff  classification  or  description. 


IL<icorioe,  paste  or  roll 

Licorice  juice 

Licorice,  extracts  of,  in  paste,  rolls^  or  other  forms 

. . . . .do 

. . . .  .do 

do 

do 


Rates  of  duty. 

specific  and  ad 

valorem. 


7}  cents  per  pound . 
3  cents  per  pound. 
5}  cents  per  pound* 
5  cents  per  pound. 
4i  cents  per  pound. 
2|  cents  per  i>ound« 
1  cent  per  pound. 


SASSAPARILLA. 


Summary. 
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Description. — Sarsaparilla  root  is  a  crude  botanical  drug  used  chiefly 
in  proprietary  medicine,  e.  g.,  blood  purifiers  and  tonics.  It  is  not 
hignly  valued  by  modem  therapeutic  authorities. 

Domestic  production. — Sarsaparilla  is  not  produced  within  the 
United  States.  Several  plants  of  the  southern  Appalachians  that 
furnish  substitutes  of  minor  commercial  importance  may  be  men- 
tioned: Bamboo,  briar  root,  and  so-called  American  sarsaparilla, 
which  is  botanically  distinct  from  the  imported  article. 

Foreign  production. — Sarsaparilla  is  chiefly  derived  from  wild  plants 
growing  in  the  forests  of  Mexico,  Central  America,  and  northern 
South  America.  Small  amounts  are  cultivated  in  Jamaica  and  Cey- 
lon, but  the  products  of  these  localities  do  not  enter  American 
commerce. 

Imports. — ^American  imports  of  sarsaparilla  have  decreased  con- 
siderably in  recent  years.  In  1909,  570,124  pounds,  valued  at 
$52,937,  were  imported.  Imports  for  1918  were  110,709  pounds, 
valued  at  $31,454.  The  annual  average  for  the  10-year  period  (1909— 
1918)  is  328,748  pounds  and  the  average  value  $41,064.  The  recent 
diminution  may  probably  be  attributed  to  decreasing  medicinal  repute 
of  the  article  and  to  disturbances  of  trade  and  traffic  rather  than  to 
the  imposition  of  duty  by  the  tariff  act  of  1913. 

Revenue. — Since  the  imposition  of  the  duty  of  1  cent  per  pound  in 
1913,  sarsaparilla  has  yielded  an  average  annual  revenue  of  $1,903. 

Prices. — ^Declared  values  of  imports  nave  ranged  from  9f^  cents 
per  pound  in  1909  to  28^  cents  in  1918,  the  latter  figure  being  double 
that  of  any  year  previously  reported.  New  York  wholesale  prices 
of  Mexican  sarsaparilla  have  been  very  variable  in  recent  years. 
Since  January,  1912,  they  have  varied  from  9  to  12  cents  per  pound 
(Ai)ril,  1915)  to  60  cents  per  pound  (December,  1917).  The  Honduras 
variety  is  usually  quoted  somewhat  higher. 

Tariff  history. — ^The  tariff  act  of  1913  contains  the  following  pro- 
vision: 39.  '* Leaves  and  roots:  *  *  *  sarsaparilla  root,  1  cent 
per  pound.'' 

Previous  tariffs  since  1883  make  no  mention  of  this  commodity, 
which  was  covered  by  general  provisions  for  crude  drugs  analogous 
to  the  present  paragraphs  27  and  477. 


General  Information. 


Description. — Sarsaparilla  is  a  crude  botanical  drug,  composed  of 
the  dried  root  of  Smuax  jnedica  Chamisso  and  SchlecJEtendal,  known 
in  commerce  as  Mexican  sarsaparilla;  of  Smilax  officinalis  Kunih,  or 
an  undetermined  species  of  Smilax,  known  in  commerce  as  Honduras 
sarsaparilla;  or  Smilax  ornata  HooTcer  filiuSj  known  in  commerce  as 
Jamaica  sarsaparilla  (Fam.  I/iliaceae). 
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Among  the  sarsaparilla  substitutes  not  of  the  genus  SmUax  is  the 
root  of  an  Agave,  collected  in  Porto  Rico,  and  called  Porto  Rico 
sarsaparilla.  The  root  of  a  Philodendron  was  reported  sold  in  Hain- 
burg.  The  rhizome  of  Car  ex  arenaria  L  (sandsedge  Geitaan  sarsa- 
parilla) and  that  of  C.  hirta  L.  are  similarly  used.  The  roots  of  various 
lems  have  been  reported  sold  as  sarsaparilla  in  England.  The  root 
of  Uemidesmus  indicus  Br.  (fam.  Asclepiadeae),  Indian  sarsaparilla, 
found  in  India  and  Ceylon,  is  employed  in  native  medicine,  and  was 
f  orjnerly  official  in  England  and  Inaia. 

American  substitutes  are  the  rhizome  of  Aralia  nitdicaulis,  Amer- 
ican, ^wild,  or  Vii^inia  sarsaparilla,  and,  to  a  less  degree,  that  of 
A.  rcicemosa  (fam.  Araliaceae). 

Prod'uctio7i, — By  far  the  major  portion  of  the  sarsaparilla  of  com- 
merce is  a  wild  product.     The  plants  are  perennial  climbers  of  great 
size^  often  climbing  or  running  for  hundreds  of  feet.     The  roots tocks 
run  at  or  near  the  surface  of  the  ground  for  great  distances,  giving  off 
at  their  nodes  fascicles  of  long,  slender  roots,  which  vary  ffreatlv  in 
characters  of  growth  in  different  species.     The  drug  is  coflectea  by 
natives,  who  tear  away  the  rootstocks  when  the  ground  is  soft,  and 
cut  and  dry  the  roots  according  to  the  custom  of  the  respective  locality, 
leaving  some  to  perpetuate  tne  plant.     It  is  said  that  a  full-grown 
plant  may  yield  at  the  first  cutting  32  to  64  pounds  of  roots,  and  that 
the  plant  in  a  couple  of  years  may  be  cut  again,  but  the  yield  will  be 
much  smaller. 

Sarsaparilla  is  commercially  cultivated  at  Peradeniyz,  Ceylon,  and 

in  Jamaica.     The  Jamaican  cultivated  species  is  said  to  grow  best  in 

a  light,  weU-drained,  sandy  loam,  but  the  plant  may  be  grown  on 

alluvial  flats,  and  on  newly  cleared  land  as  long  as  the  soil  contains 

a  large  proportion  of  the  original  humus  of  the  forest.     The  climate 

should  be  hot  and  moist,  and,  therefore,  the  cultivation  is  unsuited 

to  the  highlands.    Propagation  is  by  root  suckers,  layers,  cuttings,  or 

seed.    Thorough  cultivation  is  essential,  and  the  vines  must  be  staked 

or  trellised.    The  first  crop  is  gathered  in  from  two  to  three  years,  and 

roots  may  be  harvested  each  succeeding  year.     The  first  crop  is  said 

to  yield  as  much  as  20  pounds  of  dried  roots  per  plant,  or  about  2,200 

pounds  per  acre.     The  plant  is  usually  grown  m  combination  with 

other  crops.     Wlien  prices  are  high  tiie  gross  return  is  said  to  be 

very  great,  but  the  market  is  very  limited. 

Ue^onese  sarsaparilla,  prior  to  1911,  brought  24  cents  to  30  cents 
per  pound  in  London. 

The  climatic  reauirements  of  sarsaparilla  render  it  extremely  un- 
likely that  it  coula  be  commercially  cultivated  in  the  United  States 
save  perhaps  in  Florida  or  our  insular  possessions. 

Uses. — ^Sarsaparilla  was  formerly  official  in  all  pharmacopoeias,  but 
has  now  been  aropped  by  the  British.  Most  pharmacopoeias  prefer 
the  Honduras  variety,  and  many  allow  '^  other  undetermined  species 
also.'' 

Official  preparations  are  compound  fluid  extract  of  sarsaparilla, 
compound  sirup  of  sarsapaiilla,  fluid  extract  of  sarsaparilla,  com- 
pound decoction  of  sarsaparilla. 

No  drug  in  the  materia  medica  has  been  the  subject  of  so  much  dis- 
cussion as  to  its  eflpLcacy  as  sarsaparilla.  It  is  considered  alterative, 
diuretic,  diaphoretic,  and  tonic,  but  mostty  believed  to  be  of  little  or 
no  service  unless  associated  ^^'itll  other  drugs,  such  as  potassium  iodide, 
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guaiac,  sassafras,  mezereum,  etc.  While  when  given  alone  it  exer- 
cises little  influence,  in  combination  with  mercury  and  the  iodides  it 
seems  to  increase  their  efficiency  in  the  treatment  of  cases  of  obsti- 
nate syphilis  which  fail  to  yield  to  them  alone.  Sarsaparilla  is  largely 
used  in  domestic  medicine  as  a  "blood  piu'ifier^^  ana  is  perhaps  the 
least  important  ingredient  of  many  patent  medicines  which  bear  its 
name. 

It  is  also  used  somewhat  in  the  manufacture  of  "soft  drinks." 
Sources. — ^Mexican  sarsaparilla,  also  known  as  Vera  Cruz  or  Tain- 

{)ico  sarsaparilla,  the  dried  root  of  Smilax  Tnedica,  once  thought  value- 
ess,  but  now  considered  the  most  valuable,  grows  in  the  Mexican 
Andes  around  Orizaba,  Vera  Cruz,  etc.  Honduras  sarsaparilla,  now 
most  used  in  this  country,  is  of  uncertain  botanical  origin.  A  portion 
is  generally  supposed  to  be  derived  from  Smilax  ojficinalis,  but  most 
is  the  product  of  a  species  yet  unnamed.  It  is  grown  in  Honduras, 
Guatemala,  Peru,  Colombia,  and  Central  America,  and  is  imported 
from  the  Bay  of  Honduras.  Jamaica  sarsaparilla,  the  product  of  S. 
ornata,  is  collected  chiefly  in  Costa  Rica,  and  came  to  be  called 
"Jamaica'^  through  being  exported  through  that  Province.  It  is 
marketed  chiefly  in  England;  little  comes  to  the  United  States.  It 
was  formerly  the  only  species  recognized  in  the  British  Pharmaco- 
poeia; now  even  this  has  been  dropped. 

Adulterants  and  substitutes. — The  genus  Smilax  contains  some  200 
species,  both  of  the  Old  and  New  Worlds.  Many  of  these  are  medi- 
cmal,  and  are  employed  fraudulently  or  openly  as  substitutes  for  the 
oflScial  species.  Roots  of  members  of  several  unrelated  genera  which 
are  more  or  less  similar  in  appearance  and  contain  similar  medicinal 
properties  are  also  termed  '^sarsaparilla,^'  with  various  local  defini- 
tives. 

Several  species  of  smilax  are  common  in  our  Northeast.  These  are 
scarcely  medicinal,  though  the  root  of  one — S.  rotundijolia  L. — is 
somewhat  used  as  an  alterative.  S.  pseudocMna  and  S.  tamnoides  of 
the  Southern  States  are  somewhat  medicinal,  but  are  of  no  present 
commercial  importance.  The  medicinal  properties  of  the  Smilax  spe- 
cies seem  to  increase  with  their  southern  range.  Numerous  species, 
whose  botanical  identity  is  often  uncertain,  occur  mixed  with  the 
official  and  appear  to  have  similar  properties.  Among  these  Para, 
Brazilian,  Rio  Negro,  or  Lisbon  sarsaparilla,  the  root  of  S.  papyracea, 
from  northern  Brazil  and  Guiana,  oiten  considered  a  variety  of  S. 
officinalis  J  but  not  recognized  as  such  by  the  U.  S.  P.,  is  perhaps  the 
most  important.  Roots  are  taken  also  from  S.  sypJiilitica  (Colom- 
bia), S.  glauca  (Mexico),  and  S.  utilis  (Jamaica).  The  latter — native 
or  cultivated  Jamaica,  or  Roja  Inglese — is  the  only  variety  cultivated 
in  the  Western  Hemisphere.  Carcas  sarsaparilla,  occasionally  ex- 
ported from  Venezuela,  may  be  the  same.  Other  tropical  American 
species  also  occur. 

Raiz  de  China  de  Mexico,  Mexican  China-root,  which  may  be  a 
species  of  Smilax ,  is  a  substitute  used  in  Mexico. 

Non-American  species  of  Smilax  of  similar  use  in  their  native  homes 
are  S.  china  L.  and  S.  glabra  Roxh.  (Radix  chinae,  or  china  root),  of 
eastern  Asia,  including  Japan;  S,  m^alifolia  Roxh.y  of  India;  S. 
aspera  L.,  of  southern  Europe.  None  are  important  commercially. 
A  drug  said  to  be  S.  officinalis  is  cultivated  in  Ceylon  and  exported 
to  London. 
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Sarsaparilla — Imports  for  eonsumption — Revenue. 


Fi*:oal  year. 


1909 

1910 

1911 

1912 

1913 

1914  I... 

1914  «.. 

1915... 

1916... 

1917... 

1918. . . 

1919... 


Rate  of  duty. 


Free 

...do 

...do 

...do 

...do 

1  cent  per  pound . . 

..do 


.do. 
.do. 
.do. 


Quantity. 


Pounds. 
570,124 
560,858 
379.091 
452.917 
301.308 
71.228 
153.742 
250.178 
291.276 
146.047 
110,709 
221.946 


Value. 


152,937 
59,786 
43,849 
51,428 
38,360 
8.447 
27,837 
38.055 
41.489 
18,994 
31,454 
58,126 


Duty 
collected. 


SI, 537 
2,501 
2,912 
1,460 
1,107 
2,219 


Value  per 

unit  of 
quantity. 


SO.  093 
.107 
.116 
.114 
.127 
.119 
.181 
.144 
.142 
.130 
.284 
.261 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


5.52 
6.94 
7.02 
7.69 
3.52 
3.S2 


»  Act  of  1909,  July  1  to  Oct.  3, 1913. 


«  Act  of  1913,  Oct.  4,  1913,  to  June  30, 1914. 


Sarsaparillaj  prices  per  pounds  wholesale^  New  York^  spot, 

[From  Oil,  Paint,  and  Drug  Reporter.] 
HONDURAS. 


Jan.  1,  1912 »S0.29 

Apr.  1,  1912 SO.  27  -10.30 

July  1,1912 25-  .28 

Sept.  30,  1912 30-  .35 

Dec.  30,  1912 35-  .40 

Mar.  31,1913 35-  .40 

June  30, 1913 .40 

Sept.  29,1913 .40 

Bee.  29,1913 42-  .44 

M"ar.30,1914 42-  .44 

June29,1914 45-  .50 

Aug., 1914 65-  .70 

Jan.,  1915 48-  .50 

Apr., 1915 421-  45 

Julv,  1915 40-  .45 


Oct.,  1915 CO.  40-SO.  46 

Jan.,1916 40-  .45 

Apr.,1916 40-  .45 

Julv,1916 38-  .39 

Oct.,  1916 38-  .39 

Jan.  1,1917 38-  .39 

Apr.2,1917 38-  .39 

July2,1917 41-  .42 

Oct.1,1917 43-  .45 

.ran.5,1918 65-  .75 

Apr.  1,1918 70-  .75 

Jiilvl,1918 70-  .75 

Oct.  7, 1918 80-  .85 

Jan.  6, 1919 80-  .85 

Apr.  7, 1919 80-  .85 

Jul\'7,1919 75-  .80 

Oct.  6, 1919 75-  .80 


MEXICAN. 


Cents 

Jan.  1,1912 18J-19 

Apr.  1,1912 13  -14i 

July  1,1912 13  -14 

Sept.  30,  1912 14  -16 

Dec.  30, 1912 15^-16 

Mar.  31, 1913 L^  -16 

June  30, 1913 16  -17 

Sept.  29^19^3 17  -18 

Dec.  29, 1913 28-30 

Mar.  30,  1914 20  -22 

June  29,1914 35  -15 

Au?.,  1914 30  -32 

Jan.,  1915 10-12 

Apr.,  1915 9-10 

July,  1915 15-16 

Oct.,  1915 13-14 

Jan.,  1916 12-13 


Cents. 

Apr.,  1916 11  -12 

July,  1916 124-13 

Oct.,  1916 lOi-ll 

Jan.  1, 1917 14-15 

Apr.  2, 1017 18i-19 

July  2, 1917 25-26 

Oct.  1,  1917  37-39 

Dec.  31,  1917 160 

Jan.  o,  1918 i  60 

Apr.  1,  191S 170 

July  1, 1918 65-70 

Oct.  7,  1918 50-52 

Jan.  6, 1919 32-38 

Apr.  7,  1919 30  -35 

July  7,  1919 45-50 

Oct.  6,  1919 50  -52 


I  Nominal. 
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Sarsaparilla  root — Bates  of  duty. 


m 


15 


Actof- 


1883 
1883 

1890 
1890 

1894 
1894 
1897 
1897 

1909 
1909 


Par. 


1913 


636 
94 

560 
24 

470 

m 

548 
20 

559 
20 


TarUT  classlfioation  or  descrii  tier. 


Drugs  *  *  *  roots  *  *  *  not  edible  *  *  *  in  a  crude 
state  *  *  ♦  not  advanced  *  *  ♦  and  not  specially  enumer- 
rated  or  provided  for   *   ♦   ♦. 

All  *  *  *  roots  *  *  ♦  not  edible  but  which  have  been  ad- 
vanced in  value  or  condition  by  refining  or  grinding,  or  by  other 
process  of  manu&cture,  and  not  specially  enumeratcxi  or  provided 
for. 

Drugs,  such  as  *  *  ♦  roots  *  *  *  not  edible  *  *  *  in  a 
crude  state,  *  *  *  not  advanced  *  *  *  not  specially  pro- 
vided for   *    ♦    *. 

Drugs,  such  as  *  *  *  roots  *  ♦  ♦  not  edible  ♦  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manu&icture,  and  not  specially  enumerated  or  provided 
tor   *   *   *. 

Drugs,  such  as  *  *  *  roots,  *  *  *  drugs  which  are  not  edi- 
ble •  *  *  not  *  ♦  *  advanced  *  *  *  not  specially  pro- 
vided for   •   *    * 

Drugs,  such  as  *  *  *  roots  *  *  *  not  edible  *  *  *  ad- 
vanced in  value  or  condition  by  refining  or  grinding  or  by  other 
process  of  manuftkcture,  and  not  specially  provided  for   *    *    *. 

Drugs,  such  as  *  *  *  roots  *  *  *  which  are  drugs  and  not 
edible  *  *  *  in  a  crude  state  *  *  *  not  advanced  *  *  * 
not  specially  provided  for   *   *    ♦. 

Drugs,  such  as  *  *  *  roots  *  *  *  which  are  drugs  and  not 
edible,  but  which  are  advanced  in  value  or  condition  by  refining, 
grinding,  or  other  process,  and  not  specially  provided  for    *    *   *. 
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Drugs,  such  as  *  *  *  roots  *  *  *  which  are  natural  and  un- 
compounded  drugs  and  not  edible  and  not  specially  provided 
for  *  *  *  in  a  crude  state,  not  advanced  *  *  ♦  :  Provided, 
That  no  article  containing  alcohol,  or  in  the  preparation  of  which 
alcohol  is  used,  shall  be  admitted  free  of  duty  under  this  paragraph. 

Drugs,  such  as  *  *  *  roots  *  *  *  which  are  natural  and  un- 
compounded  drugs  and  not  edible,  and  not  specially  provided 
for  «  «  *  but  which  are  advanced  in  value  or  condition  by  any 
process  or  treatment  whatever  beyond  that  essential  to  the  proper 
packing  of  the  drugs,  and  the  prevention  of  decay  or  deterioration 
pending  manufacture  *  *  *  :  Provided,  That  no  article  contain- 
ing alcohol,  or  in  the  preparation  of  which  alcohol  is  used,  shall  be 
classified  for  duty  under  this  paragraph. 

*   *   *    sarsaparilla  root    *   *    * 


Rates  of  duty, 

specific  and  ad 

valorem. 


Free. 


10  per  centum  ad 
valorem. 


Free. 


10  per  centum  atf 
valorem. 


Free. 

10  per  centum. 

Free. 


J  of  1  cent  per 
X>ound  plus  lO 
per  cent  ad  valo- 
rem. 

Free. 


i  of  1  cent  per 
pound  plus  lO 
per  centum  ad 
valorem. 


1  cent  per  pound. 


Court  and  Treasury  Decisions. 

A  preparation  consisting  principally  of  a  decoction  of  sarsaparill^r 
admitted  free  as  " similar '^  to  lemonade  and  soda  water,  within  par?*- 
graph  555  of  the  act  of  1894.     T.  D.  17479,  G.  A.  3618. 


h   I. 


.ll 


UCORICE  EXTRACT. 

[Paragraph  40,  act  of  1913, 1  cent  per  pound.    See  paragraph  39,  supra.] 


CITRATE  OF  LIME. 

[Paragraph  41,  act  of  1913, 1  cent  per  pound.    See  paragraph  l.J 


MAGNESIUM  COMPOUNDS. 

[Paragraph  42,  act  of  1913.] 


Summary. 


Description, — The  most  important  compounds  of  magnesium  are 
magnesia,  or  the  oxide  ol  magnesium;  epsom  salts,  or  magnesium 
sulphate;  magnesium  carbonate;  and  magnesium  chloride. 

The  raw  material  from  which  most  of  these  is  derived  is  the  natural 
carbonate  of  magnesia,  or  magnesite.  Prior  to  1914  nearly  all  the 
magnesite  was  imported  from  Europe,  but  since  the  shutting  off  of 
a  large  part  of  the  foreign  supply  by  the  war  the  deposits  in  the 
United  States  have  been  rapidly  developed  and  now  supply  most 
of  that  used. 

Uses. — ^Magnesium  compounds  are  used  principally  in  the  manu- 
facture of  refractories,  for  the  preparation  of  the  so-called  Sorel 
cements,  in  medicine,  and  in  the  textile  and  paper  industries. 

Domestic  production. — ^The  United  States  produces  the  largest  part 
of  the  magnesite  it  consumes  and  also  most  of  the  manufactured 
compounds.  The  crude  magnesite  produced  and  sold  or  treated  in 
the  United  States  in  1917  amounted  to  316,838  short  tons  with  a 
total  value  of  $2,899,818.  about  two-thirds  of  which  came  from 
California.  No  late  figures  for  the  production  of  magnesium  com- 
pounds are  available,  but  in  1914  the  total  production  of  magnesium 
sulphate  was  29,265,115  pounds.  The  production  has  probably 
increased  since  then.  The  United  States  also  produces  a  very  good 
grade  of  magnesium  chloride. 

Imports. — Before  the  war  most  of  the  magnesite  and  a  large  part 
of  the  magnesium  salts  used  in  this  country  was  imported  from 
Europe.  The  magnesite  came  principally  from  Austria-Hungary 
and  Greece  and  the  salts  from  Germany.  Since  the  beginning  of 
the  war  and  the  development  of  the  domestic  supplies  the  imports 
have  fallen  off  greatly. 

Exports. — No  exports  of  magnesia  or  magnesium  compounds  are 
shown. 
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Prices, — The  prices  of  magnesite  and  raagaesium  compounds  have 
increased  greatly  since  the  beginning  of  the  war,  especially  since  the 
beginning  of  191 7.     The  prices  remained  fairly  stationary  during  1918. 

Tariff  history, — ^Magnesite  has  been  on  the  free  list  since  1883,  but 
the  compounds  of  magnesium  have  always  been  dutiable,  though  the 
rates  have  varied. 

General  Information. 

magnesite. 

Magnesite, — ^The  natural  carbonate  of  magnesia  is  the  raw  material 
for  the  manufacture  of  most  other  magnesium  compoimds. 

The  principal  use  for  the  crude,  uncalcined  magnesite  is  for  the 
production  of  carbon  dioxide  on  a  large  scale,  which  use,  however,  is 
decreasing  rather  than  increasing  owing  to  the  fact  that  it  can  not 
be  carried  out  at  a  profit  imless  the  residue  of  burned  magnesite  can 
be  sold,  which  is  not  always  the  case,  as  it  is  often  impure  and  not 
sufficiently  burned  to  be  sold  as  ^* calcined^'  magnesite. 

The  calcined  magnesite  is  known  as  ^'caustic  calcined  magnesite '' 
or  ^'dead  burned  magnesite,''  according  to  the  degree  to  which  it  has 
been  burned.  The  ^^ caustic  calcined''  still  contams  1  to  2  per  cent 
of  carboji  dioxide,  while  the  ''dead  burned"  has  been  so  strongly 
calcined  that  practically  all  the  carbon  dioxide  and  water  have  been 
driven  off. 

Domestic  ^production  and  imports, — ^Up  to  1916  most  of  the  magne- 
site used  in  the  United  States  was  imported,  principally  from  Austria- 
Hungary,  with  less  amounts  from  Greece,  Netherlands,  and  Germany. 
Magnesite  was  shipped  from  Greece  by  tramp  steamers  to  Holland, 
where  it  was  calcined  and  packed  and  later  reshipped  in  tramp 
steamers  to  this  country.  Practically  all  magnesium  chloride  was 
shipped  from  Germany  in  the  same  way.  It  was  shipped  mostly  as 
ballast,  arriving  in  poor  condition,  and  there  was  no  uniformity  of 
the  material. 

By  the  end  of  1914  nearly  all  the  stocks  of  magnesite  and  magne- 
sium chloride  in  this  country  were  exhausted  and  the  industry  came 
to  a  standstill  imtil  domestic  sources  could  be  developed.  During 
1916  the  domestic  production  increased  greatly  due  to  the  fact  that 
the  imports  had  declined  and  to  an  increased  demand  for  refractory 
magnesite  products.  California  now  supplies  a  high  grade  of  magne- 
site and  Michigan  of  magnesium  chloride,  both  of  which  are  shipped 
in  accordance  with  standard  specifications. 

In  1913,  before  the  beginning  of  the  war  in  Europe,  19,264,000 
pounds  of  raw  magnesite  were  produced,  while  26,480,000  pounds  of 
raw  and  334,188,000  pounds  of  calcined  magnesite  were  imported. 
In  1916  the  domestic  production  increased  to  309,948,000  pounds, 
while  the  imports  had  decreased  to  150,690,000  pounds  of  raw  magne- 
site and  18,540,000  pounds  of  the  calcined. 

In  1916  practically  all  the  magnesite  produced^  in  the  United 
States  came  from  California,  though  late  in  that  year  Washington 
besan  making  shipments,  and  in  1917  these  two  States  produced  the 
bulk  of  that  mined  in  this  coimtry. 

Exports, — No  exports  of  magnesite  are  shown,  though  small  quan- 
tities are  probably  exported  to  Canada. 

•  Figures  from  U.  S.  Qeological  Survey. 
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Years. 


Crude  magnetite — Production  in  (he  United  States. 

[From  mineral  sources.] 


1010 
1011 
1012 
1013 


Quantity. 


Pounds. 

24,8Sn,000 

18.750.000 

21.024,000 

19.264.000 


Value. 


S74.658 
76.000 
94.096 
77.056 


Years. 


1014 
1915 
1916 
1917 


Quantity. 


Povnds. 

22.586,000 

60.998.000 

309.948.000 

633.276.000 


VaJue. 


fl24.229 
274,491 
1,393.69? 
2,899,818 


MAGNESIA. 

Magnesia^  or  the  oj^ide  of  magnesium,  is  obtained  in  the  crude  form 
by  heating  the  natural  magnesite.  Pure  magnesia  may  be  made  by 
igniting  the  pure  carbonate  or  nitrate  of  magnesia. 

Uses. — The  impure  caustic  calcined  magnesia  is  used  largely  in  the 
manufacture  of  Sorel,  or  oxy chloride  cement,  and  in  preparing  liquor 
in  which  wood  pulp  Is  digested  for  the  manufacture  of  paper.  The 
dead  burned  magnesia  is  used  for  making  refractories  and  in  the 
manufacture  of  steel  by  the  open-hearth  process.  Purified  magnesia 
is  used  in  medicine. 

The  largest  part  of  the  crude  magnesia  consumed  in  the  United 
States  is  used  in  the  manufacture  of  steel  and  copper,  though  the 
exact  amount  is  difficult  to  estimate.  The  magnesia  cement  industry 
is  large  and  consumes  a  considerable  proportion,  but  high  prices  for 
calcined  magnesia  and  the  uncertainty  of  quality  have  limited  it  to 
some  extent.  The  use  of  magnesia  for  preparing  liquors  for  paper 
making  is  confined  principally  to  the  Pacific  coast  near  the  source  of 
the  magnesite. 

Domestic  production  and  imports. — Figures  for  the  domestic  pro- 
duction of  magnesia  are  not  available,  but  most  of  that  consumed  is 
of  domestic  manufacture.  Before  the  war  large  amounts  of  crude 
magnesia  and  some  pure  magnesia  were  imported,  but  the  amounts 
have  fallen  off  rapidly  (see  tables  on  pp.  9  and  9a).  In  1917,  56,656 
pounds  of  purified  magnesia  for  medicinal  purposes  were  imported, 
which  was  a  considerable  decrease  over  1915,  when  the  amount  was 
145,806  pounds. 

ExpoiHs. — No  exports  of  magnesia  are  listed,  but  small  n  mounts  aro 
exported  to  Canada. 


MAGNESIA    CEMENTS. 

If  ' 'caustic  calcined"  magnesite  is  mixed  with  magnesium  chloride 
or  calcium  chloride,  it  sets  after  a  short  time  to  a  very  hard,  durable 
cement,  known  as  Sorel,  or  oxychloride  cement.  It  is  also  known 
under  trade  names,  such  as  ^ 'lignolite,"  ''x3]olite,"  etc. 

The  composition  of  the  cement  varies,  but  in  all  cases  it  consists  of  a 
mixture  of  caustic  calcined  magnesia,  magnesium  chloride,  and  some 
inert  substance  as  sawdust,  or  infusorial  earth.  Such  a  cement  may 
be  made  by  mixing  100  parts  of  finely  ground  caustic  calcined 
magnesia,  freshly  heated  to  redness,  with  300  parts  of  sawdust  or 
infusorial  earth  and  adding  713  parts  of  a  concentrated  solution  of 
magnesium  chloride.  This  paste  should  be  stirred  continuously  for 
some  hours  so  that  the  mass  sets  almost  to  a  jelly  without  a  separatioii 
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of  the  constituents.  The  maximum  hardness  is  attained  only  after 
exposm'e  to  air  for  two  or  three  weeks.  Various  coloring  materials 
may  be  added  to  the  mixture  before  it  hardens. 

The  cement  is  used  for  flooring,  for  the  making  of  artificial  marble, 
and  wherever  a  tile  finish  is  desired.  Being  a  nonconductor  of 
electricity,  it  may  be  used  for  the  manufacture  of  switchboards  and 
similar  articles.  Its  use  in  stucco  work  is  gaining  in  importance, 
especially  in  California.  It  is  reported  that  magnesia  cement  has 
been  used  by  the  Germans  for  gun  emplacements  because  it  sets 
quickly  and  attains  great  strength  sooner  than  Portland  cement. 

CARBONATE   OF  MAGNESIA. 

Carbonate  of  magnesia  is  used  in  medicine,  for  the  preparation  of 
other  pure  maffnesiima  compounds,  in  tooth  powders,  in  face  powdera, 
in  metal  polisnes,  and  is  sometimes  mixed  with  other  pigments  in 
paints.  Combined  with  magnesium  chloride  dissolved  in  water  it  is 
sometimes  used  as  a  paint  for  fire-retarding  purposes.  Another  use 
is  as  a  nonconductor  of  heat  in  coverings  for  steam  pipes.  For  this 
use  it  is  usually  mixed  with  asbestos  fiber. 

It  is  obtamed  in  pure  form  by  treating  a  soluble  magnesium  salt 
with  sodium  carbonate.  Magnesium  carbonate  may  also  be  formed 
by  heating  magnesia  with  sodium  bicarbonate.  This  gives  a  basic 
carbonate  known  as  ''magnesia  alba,''  which  when  heated  with  water 
in  the  presence  of  carbon  dioxide  gives  the  normal  carbonate. 

Domestic  production  and  imports. — Figures  for  the  domestic  pro- 
duction of  carbonate  of  magnesia  are  not  available.  Some  is  im- 
ported, but  since  the  beginning  of  the  war  the  imports  have  decreased 
(see  table  on  p.  9).  In  1914  the  amount  imported  was  58,683  pounds, 
but  in  1916  the  imports  dropped  to  about  one- third  that  amount. 

Export, — No  exports  of  magnesium  carbonate  are  shown. 

MAGNESIUM   SULPHATE. 

Sulphate  of  magnesia,  known  as  Epsom  salts,  is  used  for  sizing 
cotton  goods,  for  weighting  silk,  paper,  and  leather;  for  dyeing;  also 
in  medicine.  Probably  the  largest  use  for  the  purified  magnesium 
sulphate  is  in  the  drug  trade  and  in  the  manufacture  of  laxative 
mineral  waters. 

Manufdcture, — Before  the  beginning  of  the  European  war  large 
quantities  of  Epsom  salts  were  manutactured  from  the  kieserite  of 
Stassfurt.  The  crude  kieserite  which  is  sparingly  soluble  is  washed 
with  water  which  removes  the  chlorides  of  magnesium  and  sodium. 
The  kieserite  powder  thus  remaining  is  packed  in  wooden  molds 
where  it  sets  to  a  compact  mass  containing  80-90  per  cent  of  Epsom 
8alt3.  This  may  be  purified  by  dissolving  in  water  and  recryatdlizing. 
Another  method  is  to  treat  dolomite,  or  magnesite,  with  sulphuric 
acid.  The  calcium  sulphate  which  separates  is  removed  by  filtration, 
the  clear  solution  concentrated  and  tne  magnesium  sulphate  allowed 
to  crystallize. 

Magnesium  sulphate  is  manufactured  in  Baltimore  and  Philadel- 
phia from  a  sUiceous  magnesium  hydroxide.  The  mineral  is  powdered 
and  treated  with  sulphuric  acid,  dried  and  calcined  at  a  red  heat  to 
convert  any  iron  salts  to  ferric  oxide.    This  is  then  dissolved  in  water 
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treated  ^th  sodium  sulphide  to  remove  the  last  traces  of  iron, 
the  solution  concentrated  and  the  magnesium  sulphate  allowed  to 
crystallize. 

Domestic  production  and  imports. — Late  figures  for  the  production 
of  Epsom  salts  in  the  United  States  are  not  available  but  up  to  1914 
there  ^was  a  gradual  increase  in  the  amount  produced  and  no  doubt 
the  increase  nas  continued  since  then.  In  1914  the  United  States 
produced  29,265,115  pounds  of  magnesium  sulphate  and  imported 
13,559,599  pounds.  After  the  beginning  of  the  European  war  the 
imports  decreased,  and  in  1917  amounted  to  only  54,200  pounds. 

There  are  some  natural  deposits  of  magnesium  sulphate  in  the 
Western  United  States  now  being  worked  which  formerlv  were  not 
able  to  compete  with  the  imported  product.  It  is  reported  that  there 
v^-as  shipped  from  one  of  these  deposits  during  the  first  half  of  1918 
from  120  to  300  tons  of  Epsom  salts  each  month. 

Exjports, — ^No  exports  oi  magnesium  sulphate  are  shown. 
Foreign  production. — ^Late  figures  for  foreign  production  are  not 
at  present  obtainable.  Before  the  beginning  of  the  European  war 
Oermany  was  the  largest  producer  of  Epsom  salts,  and  exported  large 
amounts.  In  1905  Germany  produced  131,190,080  pounds  of  Epsom 
salts  and  in  1913  exported  61,150,660  pounds.  In  1908  Italy  pro- 
duced 5,331,200  pounds. 

MAGNESIUM   CHLORIDE. 

Magnesium  chloride  is  used  in  the  manufacture  of  magnesia  cements; 
as  a  mler  for  cotton  and  woolen  goods;  and  for  fhe  manufacture* of 
hydrochloric  acid. 

Manufacture. — Before  the  beginning  of  the  European  war  Germany 
manufactured  magnesium  chloride  from  the  mother  liquor  of  the 
Stassfurt  salts.  These  liquors,  after  the  removal  of  the  potassium 
chloride,  were  evaporated  m  open  pans  to  42°  Baum6,  the  salts  which 
crystallized  separated,  and  the  solution  remaining  allowed  to  cool 
when  it  formed  a  solid  crystalline  mass. 

In  the  United  States  magnesium  chloride  is  obtained  principally 
from  salt  brines,  the  bittern  being  utilized  after  the  removal  of  the  salt. 
Sea  water  bittern  is  also  being  made  use  of  on  the  Pacific  coast  for  the 
recovery  of  magnesium  chloride.  It  is  also  made  in  this  country  by 
the  solution  of  ma^esite  in  hydrochloric  acid. 

Domestic  production. — Figures  for  the  domestic  production,  imports 
and  exports  are  not  available,  but  it  is  believed  that  none  is  exported. 

Foreign  production. — Complete  figures  for  the  foreign  production 
are  not  obtainable.  Germany  was  probably  the  largest  producer 
before  the  war,  the  production  in  1908  amounting  to  67,200,000 
pounds,  a  large  part  of  which  was  exported.  In  1909  Italy  produced 
3,252,480  pounds  of  magnesium  chloride. 

Sulphate  of  magnesia  {Epsom  scdts) — Productixm  in  United  States. 

[From  Federal  census.] 


1899 

1904 

1909 

1914 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Poundn. 
9,239,809 

175,006 

Pounds. 
20,566,443 

1215,088 

Pounds. 
21,621,297 

$189,791 

Pounds. 
29,265,115 

1296,999 
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Magnesia,  cairbonate  qf-^Imports  for  consumption — Revenue, 


:i 


I 


1 1 

H 

J I 


i 


f 


ti 


,'1 


fc 


Fis?Al  years: 

19as 

1909 

1910 

1911 

1912 , 

1913 

1914 

1914 , 

1915 

1916 

1917 

1918 

Calendar  years: 

1919 

1920» 


Rate  of  duty. 


3ceiitsperpoimd. . 

do 

do 

do 

do 

do 

do 

1^  cents  per  pound. 

do 

do 

do 

do 


.do. 
.do. 


Quantity. 


Pound  ff. 
101,393 
42,325 
56,016 
43,666 
51,891 
77,190 

9,431 
49,252 
49,731 
19,S88 
25.092 

5,681 

5,094 
•    14,250 


Value. 


14,855 
2.509 
3.679 
2;  628 
2,923 
3,811 
925 
3,047 
2,55i 
1,414 
5.077 
1,896 

1,101 
1,341 


Duly 
collected. 


$3,041 

1,269 

1,680 

1,309 

1,5.56 

2,315 

282 

738 

745 

298 

376 

85 

76 
213 


Value  per 

unit  of 
quantity. 


$0,048 
.059 
.066 
.060 
.056 
.049 
.098 
.062 
.051 
.071 
.202 
.333 

.215 
.094 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cenj,. 

62.  e.^ 

50.61 
15.  6S 
49.85^ 
53.26 
60.76- 
30.59 
2i.2fv 
29.21 
21.  la 
7.41 
4.4» 

6.94 
15.9? 


1  Six  months. 


Magnesia^  chloride  of —Imports  for  consumption — Revenue, 


Calendar  years. 


191».. 
1919.. 
19201. 


Rate  of  duty. 


15  per  cfht . 

do 

do 


Quantity. 


PouTids. 
13,076 
11,200 
208,507 


Value. 


11,619 

537 

3,112 


Duty 
coUected. 


$243 

81 

467 


Value  per 

unit  of 
quantity. 


?0.130 
.0479 
.019 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


15 
15 
15 


1  Six  months  ending  June  30, 1920. 
Magnesia,  sulphate  of  {Epsom  salts) — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 

1920  1 


Rate  of  duty. 


Quantity. 


Value. 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


i  cent  per  pound. 

do 

do 

do 

do 

do 

do 

^  cent  per  pound . 

do 

do 

do 

do 


-do. 
.do. 
.do. 


Pounds. 
3,631,245 
8,053,235 
6,147,159 
6,204,219 
8,012,226 
9,345,099 
1,573,906 

11,975,693 

7,005,698 

1,456,254 

54,200 

48,540 

2,045 

17,647 

649, 124 


$12,094 

26,138 

27,330 

23,092 

31,332 

35,739 

6,955 

41,787 

32,862 

8,503 

875 

915 

196 
1,473 
7,566 


$7,262 

16,106 

12,294 

12,408 

16,024 

18,690 

3,147 

11,976 

7.005 

1,466 

54 

48 

2 

17 

649 


Actual  and 

computed 

ad  valorem 

rate. 


$0,003 
.003 
.004 
.004 
.004 
.004 
.004 
.003 
.004 
.005 
.016 
.018 

.095 
.083 
.011 


Per  cent. 
60.05 
61.62 
44.98 
53. 7  J 
51.15 
52.30 
45.26 
28.66 
21.32 
17.13 
6.19 
6.30' 

1.05 
1.20 
8.44 


Six  months  ending  June  30, 1920. 
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Magnesia^  calcined — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1914: 

1915 

1916 

1917 

1918 

Calend.ar  year: 

1918 

1919 

19201 


Rate  of  duty. 


7  cents  per  pound. 

do 

do 

do 

do 

do 

do 

3^  cents  per  pound. 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Quantity. 


PouTids. 
52,492 
49,026 
57,392 
65,492 

112,611 
71,565 
10,586 
99,273 

145,806 
45,993 
56,656 
12, 165 

423 
22,637 
16,123 


Value. 


SB,  623 

7,687 

9,285 

10,380 

17,080 

12,092 

1,944 

13, 174 

16,012 

7,549 

17,575 

4,483 

312 

11,358 

4,866 


Dutv        Value  per 


collected. 


13,674 
3,431 
4,017 
4,584 
7,882 
5,009 

741 
3,474 
5,103 
1,609 
1,982 

425 

15 
792 

564 


unit  of 
quantity. 


10.164 
.157 
.162 
.158 
.152 
.169 
.184 
.133 
.109 
.164 
.310 
.368 

.737 
.501 
.301 


Actual  and 

computed 

ad  valorem 

rtfte. 


Per  cent. 
42.61 
44.64 
43.27 
44.17 
46.15 
41.43 
38.12 
26.37 
31.87 
21.32 
11.28 
9.50 

4.74 

6.08 

11.59 


1  Six  months  ending  June  30, 1920. 
MagnesitCy  crude ^  not  purified — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 

19201 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 


Quantity. 


Pounds. 
42,722,846 
20,725,355 
34,176,514 
37,951,190 
29,415,095 
34,354,260 
21,590,605 
37  463,509 
10i;59l,459 
179,292,638 
18,532,767 

10,864,000 
12,761,280 
19,850,880 


Value. 


1141,992 

39, 558 

108,623 

127,344 

88,482 

111,276 

46,611 

80,625 

281,620 

748,951 

104,947 

103,233 
103,311 
141,516 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


10.003 
.002 
.003 
.003 
.003 
.003 
.002 
.002 
.002 
.004 
.005 

.0095 
.0080 
.0071 


Actual  and 

computed 

ad  valorem 

rate. 


1  Six  months  ending  June  30,  1920. 
Magnesite,  calcined ^  not  purified — Imports  for  consumption — Revenue, 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

191S 

Calendar  year: 

191& 

1919 

1920 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity 


Pounds. 
146, 860, 775 
186,901,370 
225,895,904 
296,225,507 
204,997,478 
345,322,155 
28S,989,577 
125,893,407 

32,372,610 
9,448,817 

22,764,029 

38,097,920 
18,941,440 
17,801,280 


Value. 


$706, 

871, 

1,026, 

1,362, 

990, 

1,731, 

1,485, 

751, 

282, 

182, 

535, 


088 
383 
982 
120 
241 
443 
273 
766 
768 
037 
202 


824,022 
270,721 
186, 137 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


$0,004 
.005 
.005 
.005 
.005 
.005 
.005 
.005 
.008 
.019 
.023 

.021 
.014 
.010 


Actual  and 

computed 

ad  valorem 

rate. 
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l^hgnedte,  raw,  prices  per  ton. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Aug.,  1914 $10.00-11.00 

Jan.,,1915 10.00-11.00 

Apr.,  1915 10.00-11. 00 

July,  1915 10.00-11  00 

Oct.,  1915 10. 00-11. 00 

Jan.,  1916 10.00-11.00 

Apr.,  1916 10.00-11.00 

July,  1916 10.00-11.00 

Oct.,  1916 10.00-11.00 

Jan.,  1917 10.00-11.00 

Apr.,  1917 30.00-35.00 

July,  1917 30.00-35.00 

Oct.,  1917 30.00-35.00 


Jan.,  1918 $30.00-35.00 

Apr.,  1918 30.00-36.00 

July,  1918 30.00-35.00 

Oct.,  1918 30.00-35.00 

Jan.,  1919 30.00-35.00 

Apr.,  1919 30.00-36.00 

July,  1919 30.00-36.00 

^ct.,  1919 30.00-35.00 

Jan.,  1920 30.00-35.00 

Apr.,  1920 30.00-35.00 

July,  1920 30.00-35.00 

Oct.,  1920 30.00-35.00 


MagnesiUj  calcined,  powdered,  prices  per  ton, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Aug.,  1914 $30.00-35.00 

Jan.,  1915 30.00-35.00 

Apr.,  1915 30.00  35  00 

July,  1915 30.00-35.00 

Oct.,  1915 30. 00-35. 00 

Jan.,  1916 30.00-35.00 

Apr.,  1916 30.00-35.00 

July,  1916 30.00-36.00 

Oct.,  1916 30. 00-35. 00 

Jan.,  1917 30. 00-35. 00 

Apr.,  1917 40.00-55.00 

July,  1917 40.00-55.00 

Oct.,  1917 40. 00-55. 00 


Jan.,  1918 $40.00-65.00 

Apr.,  1918 50.00-66.00 

July,  1918 60.00-65.00 

Oct.,  1918 60.00-65.00 

Jan.,  1919 50. 00-65. 00 

Apr. ,1919 50. 00-65. 00 

July,  1919 50. 00-65 .  00 

'^ct.,  1919 60.00-65.00 

Jan.,  1920 60. 00-65 .  00 

Apr.,  1920 60.00-65.00 

July,  1920 50.00-66.00 

Oct.,  1920 50.00-66.00 


Magnesia,  calcined,  prices  cents  per  pound, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January,  1918 $0.66-$0.75 

April,i918 60-    .70 

Jifiy,1918 75-    .80 

October,  1918 80-    .85 

January,1919 60-    .65 

April,1919 60-    .65 


July,  1919 $.60-$0.65 

October,  1919 60-    .66 

January,  1920 80-    .65 

April,1920 60-    .65 

July,1920 60-    .ft5 

October,1920 60-    .65 


Epsom  salts,  prices  (wholesale),  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


In  bigs: 

August,  19141 $1.00  -$1.10 

January,  1916 01|-    .02 

April,  1915 OU-    .Oli 

July,1915 03f-    .04 

October,  1915 04%-    .06 

January,  1916 031-    .04i 

April,  1916 03f-    .04 

July,  1916 02l-    .03 

October,  1916 0l|-    .02 

January,  1917 1 1.75  -  1.85 

April,  19171 3.75  - 

July,1917i 4.25  - 

October,  1917 1 4.10  -  4.25 

January,  1918 1 3. 37^  3. 50 

April,  i918i 3.37i-  3.50 

JiUy,  1918  1 3. 37i-  3. 50 

October,  1918  » 3. 37*-  3. 50 

January,  1919 1 3.37J-  3.50 

April,1919i 2.26  -  2.35 

July  19191 1.80  -  2.00 

October,  1919  1 1.87*-  1.90 

January,  1920 1 1.87^-  1.90 

April,  19201 3.00  -  3.25 

Julj  19201 3.00-3.25 

October,  1S20 1 3. 00  -  3. 25 


In  barrels: 

August,  19141 $1.00  -$1.10 

January,  1915 OIJ-    .02 

April,  1915 Oli-    .Oli 

July,1916 031-    .04 

October,  1915 044-    .06 

January,  1916 03J-    .04i 

April,1916 03i-    .04 

July,  1916 03-    .03J 

October,  1916 Oil-    .02 

January,  1917 1 1.75  -  1.85 

April,1917i 4.00-4.25 

July,1917i 4.00  -  4.26 

October,  1917 1 3.90-4.10 

January,  1918 1 « 3.62J-  3.90 

April,1918i« 3.624-  3.90 

July,  19181* 3.621-3.90 

October,  1918i» 3.624-3.90 

January,  1919 1 3.62J-  3.90 

April,  19191 2.50  -  2.00 

July,1919i 2.25  -  2.35 

October,  1919 1 2.50  -  2.76 

January,  1920 1 2.50-2.75 

April,  19201 3.40  -  3.60 

July,1920i 6.60  -  6.00 

October,  1920 1 3.50  -  3.75 


I  Technical— per  100  pounds. 
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Carbonate  of  magnesia,  prices,  wholesale,  New  York,  per  pound,  in  barrels, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Cents. 

Aug.,  1914 5J-6 

Jan.,  1915 44-5i 

Apr.,  1915 4}-5i 

July,  1915 4^5 

Oct.,  1915 4i-5< 

Jan.,  1916 14r^l5 

Apr.,  1916 16-17 

July,  1916 19-22 

Oct.,  1916 19-22 

Jan.,  1917 20-23 

Apr.,  1917 22-22 

July,  1917 20-20 

Oct.,  19171 18-22 

Jan.,  19181 18-22 

Apr.,  19181 20-21 

July,  1918« 20-21 

Oct.,  1918« 25-30 

Jan.,  1919 25-30 

Apr.,  1919 25-30 

July,  1919 21-22 

Oct.,  1919 21-22 


Cents. 

Jan.,  1920 21-22 

Apr.,  1920 17-21 

July,  1920 17-21 

Oct.,  1920 18-19 

Technical,  in  barrels: 

Jan.,  1917 lOi-12 

Jan.,  1918 10-10 

Apr.,  1918 15-16 

July,  1918 L\^^ 

Oct.,  1918 {'}|:JJ 

Jan.,  1919 16-18 

Apr.,  1919 16-18 

JulV,  1919 12H3 

Oct.,  1919 12*-13 

Jan.,  1920 12f-13 

Apr.,  1920 12-16 

July,  1920 12-16 

Oct..  1920 12i-13 


I  U.  S.  P.  kegs.  8  U.  S.  P.  barrels.  »  In  bags. 

Magnesium  compound — Rates  of  duty. 


Act  of— 


1883 
1883 
1883 
1883 
1890 


1890 
1894 


1894 
1894 
1897 


1897 
1909 


1909 
1913 


1913 


Par. 


60 
61 
62 
620 
34 


640 
24 


542 

543 

31 


605 
31 


618 
42 


539 


Tariff  classification  or  description. 


Magnesia,  medicinal,  carbonate  of,  per  pound 

Magnesia,  calcined,  per  pound 

Magnesia,  sulphate  of,  or  Epsom  salts,  per  pound. . . 
Magnesite,  or  native  mineral  carbonate  of  magnesia. 
Magnesia,  carbonate  of,  medicinal,  per  pound 

Calcined,  per  pound 

Sulphate  of,  or  Epsom  salts,  per  pound 

Magnesite,  or  native  mineral  carbonate  of  magnesia. 
Magnesia,  carbonate  of,  medicinal,  per  pound 

Calcined,  per  pound 

Sulphate  of,  or  Epsom  salts,  per  pound 

Magnesia,  sulphate  of,  or  Epsom  salts 

Magnesite,  or  native  mineral  carbonate  of  magnesia. 
Magnesia,  carbonate  of,  medicinal,  per  pound 

IQ. 


Rates  of  duty, 

specific  and  ad 

valorem. 


Calcined,  medicinal,  per  pounc 

Sulphate  of,  or  Epsom  salts,  per  pound 

Magnesite,  crude  or  calcined,  not  purified 

Magnesia  and  carbonate  of,  medicinal,  per  pound 

Calcined,  medicinal,  per  pound 

Sulphate  of,  or  Epsom  salts,  per  pound 

Magnesite,  crude  or  calcined,  not  purified 

Magnesia:  Calcined,  per  pound 

Carbonate  of,  precipitated,  per  pound 

Sulphate  of,  or  Eps  jm  salts,  per  pound 

Magnesite,  crude  or  calcined,  not  purified 


5  cents. 

10  cents. 

One-half  cent. 

Free. 

4  cents. 

8  cents. 

Three-tenths  cent 

Free. 

3  cents. 

7  cents. 

One-fifth  cent. 

Free. 

Do. 
3  cents. 
7  cents. 
One-fifth  cent. 
Free. 
3  cents. 
7  cents. 
One-fifth  cent. 
Free. 
3^  cents, 
lit  cents. 
O'ne-tenthcent 

Free. 


Court  and  Treasury  Decisions. 

Henrifs  caldncd  magnesia,  classified  as  a  medicinal  proprietary 
preparation  under  the  act  of  1890,  was  held  dutiable  as  calcined 
magnesia  under  paragraph  34.  The  fact  that  the  article  was  labeled 
with  the  maker's  name  was  declared  not  to  change  its  character. — 
G.  A.  2030  (T.  D.  13877).  Calcined  magnesia,  likewise  labeled,  had 
been  held  dutiable  as  a  medicinal  preparation  and  not  as  calcined 
magnesia  under  the  Revised  Statutes. —Schedule  M,  section  2504; 
Ferguson  v,  Arthur,  117  U.  S.,  482. 

Calcined  magnesia  of  the  purity  required  by  the  United  States 
Pharmacopoeia,  96  per  cent  of  magnesium  oxide,  and  packed  in  pack- 
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ages  of  less  than  2^  pounds  gross  weight,  was  held  to  come  within 
paragraph  17  of  the  act  of  1913,  fixing  a  minimum  duty  on  chemical 
and  medicinal  compounds  so  packed. — ^Abstract  41784. 

Calcined  magnesite,  ground  out  not  purified,  was  held  exempt  from 
duty  under  paragraph  605  of  the  act  of  1897.  Specific  enumeration 
precluded  classification  by  use  as  a  cement. — G.  A.  5003  (T.  D.  23316). 
Being  a  cement  excluded  the  article  from  the  provision  in  paragraph 
543  of  the  act  of  1894  for  '*  magnesite  or  native  mineral  carbonate  of 
magnesia." — G.  A.  3370  (T.  D.  16851).  A  like  decision  was  made 
under  the  act  of  1883  where  the  competing  provisions  were  cement 
and  crude  minerals  advanced  in  value. — ^Appeal,  T.  D.  9375. 

Magnesium  carbonate  light ,  classified  under  paragraph  31  of  the  act 
of  1897  as  carbonate  of  magnesium,  calcined  and  medicinal,  was  found 
to  be  ^^  carbonate  of  magnesium  technically  but  not  medicinally," 
and  dutiable  under  paragraph  3  as  a  chemical  compound. — ^Abstract 
15472  (T.  D.  28181). 

Sulphate  of  magnesia^  or  Epsom  salts,  which  in  the  act  of  1894 
appeared  both  in  the  dutiable  (par.  24)  and  the  free  list  (par.  542), 
was  held  to  come  within  the  latter  as  the  later  expression  of  legis- 
lative intent,  and,  furthermore,  because  doubt  arising  from  the 
ambiguity  had  to  be  resolved  in  favor  of  the  importer. — ^United  States 
V,  Merck,  91  Fed.,  639,  affirmed  bv  the  Circuit  Court  of  Appeals  with- 
out opinion,  T.  D.  21902  and  23158;  G.  A.  3285  (T.  D.  16640);  and 
followed  in  G.  A.  4526  (T.  D.  21503). 

A  mechanical  mixture  of  sodium  sulphate,  sulphate  of  magnesia, 
sodium  chloride,  and  mud,  was  held  exempt  from  duty  as  a  mineral 
salt  obtained  by  evaporation  from  mineral  waters  under  paragraph 
548  of  the  act  of  1913,  and  not  dutiable  under  paragraph  42  as  sul- 
phate of  magnesia.  Two  of  the  three  members  of  the  Board  of  Gen 
eral  Appraisers  declared  that  in  the  face  of  the  general  congressional 
intent  to  admit  free  of  duty  all  mineral  salts  obtained  in  the  wa*/  sel 
forth  in  paragraph  548,  the  r  could  not  consider  whether  or  not  anv 
particular  mineral  salt  so  obtained  is  more' specifically  provided  f<M* 
m  some  other  paragraph  of  the  act. — ^G.  A.  8042  (T.  D.  37076). 


MENTHOL. 


Summary. 

Menthol  is  an  important  medicinal  obtained  from  peppermint  oil. 
It  is  used  chiefly  in  solution  or  as  a  salve  (when  mixed  with  petrola- 
tum or  other  greases),  in  cough  drops,  and  in  various  throat  and  nasal 
sprays.  The  united  States  is  one  of  the  largest  producers  of  pepper- 
mint oil,  but  in  normal  times  little  if  any  domestic  oil  is  used  for 
menthol  manufacture,  since  it  is  in  considerable  demand  for  flavoring 
purposes.  Japanese  peppermint  oil,  on  the  other  hand,  has  a  bitter 
taste  and  is  generally  considered  inferior  for  all  purposes  other  than 
menthol  manufacture.  For  this  reason  practicallv  all  of  the  menthol 
consumed  in  the  United  States  is  imported  from  Japan,  and  it  is  only 
at  times  of  extremely  low  oil  prices  that  menthol  is  separated  from 
domestic  oil  of  peppermint.  Exports  of  menthol  from  Japan  for  the 
period  1913-1919  averaged  362,519  pounds  per  year.  Most  of  the 
exports  go  to  the  United  States  and  the  United  Kingdom. 

imports  of  menthol  prior  to  1913  averaged  about  40,000  pounds, 
valued  at  approximately  $100,000.  The  duty  of  25  per  cent  ad  va- 
lorem  (under  one  of  the  general  provisions)  yielded  an  average  annual 
revenue  of  about  $40,000.  In  the  act  of  1913  menthol  was  taken 
from  the  general  provision  and  a  specific  duty  of  50  cents  per  pound 
was  provided.  Tnis  duty  in  1914  was  equivalent  to  16.6  per  cent  ad 
valorem,  and  following  this  reduction  in  duty  there  was  a  consider- 
able increase  in  imports.  For  the  period  1914-1919  imports  averaged 
162,184  pounds,  valued  at  $474,433,  and  yielded  an  average  annual 
revenue  of  $82,650. 

Menthol  is  a  very  speculative  commodity  and  an  exception  among 
pharmaceuticals  in  that  prices  dropped  during  the  war  period  ana 
then  increased  rapidly  at  a  time  when  most  driigs  were  falling.  The 
demand  for  menthol  preparations  during  the  influenza  epidemic  seri- 
ously affected  the  market  in  1918  and  1919,  but  during  the  first  half 
of  1920  conditions  were  gradually  returning  to  the  normal. 

General  Information. 

Tariff  act  of  1913, — Paragraph  43,  '^Menthol,  50  cents  per  pound.'' 

DESCRIPTION   AND   USES. 

Menthol  is  a  white  crystalline  substance  obtained  from  oil  of  pep- 
permint and  from  other  mint  oils.  The  pure  product  is  described  by 
the  Pharmacopoeia  as  '' colorless  crystals  having  the  strong  odor  and 
taste  of  peppermint.''  Chemically,  menthol  is  a  secondary  alcohol 
(CioHigOH)  and  is  the  chief  member  of  the  so-called  menthol  series  ot 
camphor.  Other  members  of  this  series  are  discussed  in  tariff  infor- 
mation surveys  for  camphor  and  thymol. 
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Menthol  is  used  almost  exclusively  in  medicine.  It  is  an  antiseptic 
and  local  anesthetic,  valuable  in  neuralgia  and  irritations  of  the  skin. 
Large  quantities  are  also  used  in  cough  drops,  sprays,  and  inhaling 
tubes.  In  other  forms  it  is  used  for  the  treatment  of  throat  affec- 
tions. As  an  external  application  it  is  used  in  alcoholic  solution  or 
as  a  salve  (when  mixed  with  petrolatum  or  other  greases) . 

Official  preparations  of  menthol  are  menthol  inunction,  compound 
menthol  inunction,  antiseptic  solution  with  pepsin,  camphorated 
menthol,  aromatic  oil  spray,  menthol  spray,  compound  menthol 
spray,  menthol  petroxylin,  and  antiseptic  powder. 

The  high  price  of  menthol  has  led  to  many  attempts  at  more  or 
less  fraudulent  substitution.  Preparations  marketed  as  menthol^ 
menthol  substitutes,  or  with  names  suggestive  of  menthol  have  fre- 
quently consisted  of  acetanilid  containing  ojAj  enough  menthol  to 
impart  the  characteristic  odor.  Other  preparations  of  this  sort  have 
been  foimd  to  contain  large  amounts  of  spermaceti. 

PRODUCTION   AND   TRADE. 

Most  of  the  menthol  used  in  the  United  States  is  imported  from 
Japan,  notwithstanding  the  fact  that  the  United  States  produces 
approximately  one-half  the  world  supply  of  peppermint.  Japanese 
peppermint  oU  has  a  sharp,  bitter  taste,  Vhicfi  renders  it  inferW  for 
flavoring  purposes.  It  usually  contains,  however,  a  larger  propor- 
tion of  free  menthol  than  does  the  American  and  European  oils,  and 
it  is  therefore  the  chief  source  of  the  world  supply  of  tais  important 
medicinal. 

Menthol  is  occasionally  manufactured  from  American  peppermint 
oil,  usually  at  times  when  prices  for  the  domestic  oil  are  compara- 
tively low.  In  general,  the  demands  for  flavoring  purposes  aosorb 
the  American  crop  at  a  higher  price  than  Japanese  peppermint  oil 
can  command. 

Production  statistics  for  the  domestic  industry  are  not  available^ 
but  it  is  believed  that  over  90  per  cent  of  the  domestic  consumption 
is  of  imported  menthol. 

Japanese  production. — ^The  Japanese  varieties  of  peppermint  are 
distinct  from  those  cultivated  in  Europe  and  America.  Four  varie- 
ties are  cultivated  in  Japan,  one  of  which — the  Akamaru — predomi- 
nates. This  variety  is  declared  to  be  superior  in  oil  yield  but  inferior 
in  vigor  of  growth.  Two  crops  of  herbs  are  harvested  in  July  and 
October,  and  in  the  southern  part  of  Japan  three  crops  may  be 
obtained.  The  herb  is  dried  carefully  and  distilled  by  the  farmers 
and  also  by  buyers.  The  small  still  used  by  farmers  is  a  simple 
affair;  in  1908  a  favorite  type  cost  $7.50. 

Menthol  is  separated  from  the  crude  distillate  by  refrigeration. 
By  the  majority  of  small  operators  this  is  done  by  exposure  to  the 
natural  winter  cold;  the  menthol  crystaUizes,  rises  to  the  top,  and  is 
skimmed  off.  Large  operators  utiUze  a  simple  process  of  artificial 
refrigeration  by  means  of  ice  and  salt.  Before  shipment  the  menthol 
is  usually  purified  by  recrystallization.  Peppermmt  oil  usually  con- 
tains about  50  to  60  per  cent  of  free  menthol,  but  only  40  to  50  per 
cent  ia  commerciallv  recovered. 


TABIFF  INFOBMATION  SURVEYS.  55 

The  annual  Japanese  production  of  menthol  for  the  period  1908- 
1918  is  shown  in  tne  table  on  page  66;  maximum  production,  amount- 
ing to  almost  500,000  pounds,  occurred  in  1915.  In  1918,  the  JapjBiiese 
peppermint  industa'y  was  represented  by  3,948  plantations  and 
lactones  employing  7,328  people,  of  whom  4,636  were  men  and  2,702 
were  women.  Over  one-half  of  the  crude  peppermint  is  raised  in 
Hokkaido  (in  northern  Japan)  and  the  remainoer  in  Hiroshima  and 
Okayama.  Menthol  and  peppermint  oil  are  produced  by  three 
factories  in  Yokohoma  and  two  in  Kobe.  Tnese  products  were 
formerly  handled  by  three  long-estabUshed  Japanese  firms.  In  1912 
an  English  firm  entered  the  market  and  caused  consiaerable  dis- 
turbance by  competitive  bidding.  As  a  result  of  this  and  other 
disturbing  and  speculative  features,  attempts  have  been  made 
several  times  to  induce  the  Japanese  Government  to  place  pepper- 
mint under  a  monopoly  system  analogous  to  the  camphor  monopoly.^ 
Statistics  on  menthol  exports  from  Japan  date  from  1886,  and  exports 
have  fluctuated  considerably,  but  in  general  a  marked  increase  has 
been  noted  in  recent  years.  In  1916,  515,148  pounds  were  eg)orted — 
35  per  cent  to  the  United  States,  36  per  cent  to  the  United  Kingdom^ 
18  per  cetit  to  France,  and  the  balance  to  British  India. 

IMPORTS. 

From  1910  to  1913  imports  averaged  43,801  pounds  per  year  and 
yielded  an  average  revenue  of  $40,987.  The  act  of  1913,  which  re- 
duced the  duty  on  menthol,  was  followed  by  a  considerable  increase 
in  the  imports.  For  the  period  1914-1918  imports  averaged  145,873 
pounds,  and  the  average  annual  revenue  for  the  same  period  was 
$74,804.  Maximum  imports  in  recent  years  were  received  during  the 
fiscal  year  1919,  when  243,743  pounds,  valued  at  $1,055,720,  were 
reported.  The  value  per  unit  oi  q^uantity  has  varied  from  $1.54  per 
pound  in  1909  to  $5.79  per  pound  m  1913. 

PRICES. 

Menthol  is  an  interesting  exception  in  the  pharmaceutical  class,  in 
that  it  showed  an  appreciable  drop  in  price  during  the  war  period, 
followed  by  a  rapid  mcrease  during  the  time  when  most  drugs  were 
falling.  'From  a  maximum  of  $11-$  12  in  December,  1912,  the  price 
of  menthol  dropped  to  $2.70-$2.90  in  December,  1913.  (See  tables 
on  p.  58.)  The  continued  fall  during  1914  and  1915  was  due  in  part 
to  tne  unusually  large  crops  of  peppermint  in  Japan  and  to  the  reduc- 
tion in  the  tariff.  The  elimination  of  Germany  and  Austria  from 
the  market  also  contributed  to  the  oversupply. 

During  the  latter  part  of  1918  the  increased  demand  on  account  of 
the  influenza  epidemic  caused  a  rise  in  price  which  continued  during 
1919.  From  $3.15-$3.25  in  January,  1918,  the  price  of  menthol 
rose  to  $12.50-$12.75  in  January,  1920.  In  part  this  rise  was  due 
to  frenzied  buying  by  pharmaceutical  manufacturers  who  turned  out 
large  quantities  of  their  preparations  in  anticipation  of  a  return  of 
the  influenza  epidemic.  Many  merchants  who  had  purchased 
menthol  at  about  $3.50  to  $5  per  pound  during  the  first  half  of  1918 

1  See  Tariff  Information  Survey  on  Camphor,  par.  3fi,  act  of  1913. 
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resold  large  quantities  during  1919  at  a  considerable  profit.  A  break 
in  the  market  had  been  confidently  expected  and  it  is  believed  that 
during  1920  the  commodity  will  return  to  a  normal  price  of  about  $5 
per  poimd.     (Quotation  for  July  5,  1920,  was  $6-$6.50  per  poimd.) 

TARIFF  HISTORY. 

Menthol  was  not  mentioned  specifically  in  the  tariff  prior  to  the 
axjt  of  1913,  which,  in  paragraph  43,  provided  a  specific  duty  of  50 
cents  per  pound.  Prior  to  1913  imports  of  menthol  were  held  duti- 
able at  25  per  cent  ad  valorem  under  one  of  the  general  clauses.  The 
specific  duty  in  the  act  of  1913  was  equivalent,  m  1916,  to  24.15  per 
cent  ad  valorem.  With  the  increase  in  price  of  menthol  the  ad 
valorem  equivalent  has  decreased  until,  m  1919,  it  amounted  to 
11.50  per  cent. 

TARIFF  CONSIDERATIONS  AND  COMPETITIVE  CONDITIONS. 

American  supplies  of  this  important  medicinal  are  imported  almost 
entirely  from  Japan,  notwithstanding  the  fact  that  the  United  States 
is  one  of  the  most  important  producers  of  the  raw  material — crude 
peppermint  oil.  American  peppermint  oil,  however,  is  superior  to 
the  Japanese  product  for  flavonng  purposes,  and  this  use  ordinarily 
consumes  the  entire  domestic  supply.  Only  at  times  of  very  low  oil 
prices  has  it  been  profitable  to  separate  the  menthol  from  the  domes- 
tic oil,  even  with  tiie  tariff  differential  of  50  cents  per  pound  in  favor 
of  domestic  manufacture.  Some  Japanese  peppermint  oil  is  im- 
ported for  the  manufacture  of  menthol  in  this  country,  but  in  general 
the  separation  can  be  carried  on  more  cheaply  in  Japan. 

The  reduction  in  the  rate  of  duty  on  menthol  in  1913  was  one  of  the 
contributing  factors  in  the  decline  in  prices  which  occurred  during 
1914  and  1915.  The  change  in  the  tariff  was  followed  by  a  striking 
increase  in  imports  and  subsequent  oversupply.  Menthol,  however, 
must  be  regarded  as  a  very  speculative  commodity,  since  its  market 
has  always  been  easily  influenced  by  speculation.  Its  important  use 
in  proprietary  preparations  used  during  the  influenza  epidemic  has 
also  seriously  affected  market  conditions. 

Menthol,  considered  as  a  source  of  revenue,  occupies  a  fairly  im- 

{^ortant  position  among  drug  products.    The  average  annual  revenue 
or  the  period  1914-1919  was  $82,650. 

Production  of  menthol  in  Japan,^ 


1908 
1909 
1910 
1911 
1912 
1913 


Quantity. 

Value. 

Pownds. 

78,594 

$107,457 

147,836 

261,858 

149, 135 

275,540 

164,749 

475,686 

200,763 

994,462 

257,909 

989,543 

1914 
1915 
1916 
1917 
1918 


Quantity. 


Pounds. 
317,423 
497,318 
467,541 
461,514 
436,547 


Value. 


S781,049 

958,259 

1,133,066 

1,355,534 

1,379,907 


1  Source:  Thirty-flfth  Statistical  Report,  Department  of  Agriculture  and  Commerce,  1920. 
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Exports  of  menthol  from  Japan — Production  in  principal  foreign  countries. 


Country. 


British  India 

United  Kingdom 

France 

United  States.... 
Another 

Total 


1910 


Quantity.  .     Value. 


Pounds. 
18, 191 
26,279 
21,429 
34,474 
55,484 


$44,048 
51, 711 
45, 210 
71,128 

111,033 


155,857  1        323,130 


1911 


Quantity. 


Pounds. 
11,622 
33,497 
10,399 
37,385 
68,587 


151,490 


Value. 


$40,711 
105,990 
36,658 
118,421 
177,904 


479,684 


1912 


Quantity. 


Pounds. 
10,700 
52,819 
16,381 
34,223 
63,392 


177,515 


Value. 


$53,584 
248,141 
73,769 
151,263 
264,038 


791,686 


Country. 


British  India 

United  Kingdom 

France 

United  States.... 
All  other 

Total 


1913 


Quantity.  ,     Value. 


Pounds. 
13,927 
84,567 
37,949 
55,268 
118,761 


$75, 688 
382, 022 
178, 222 
238, 704 
556,045 


310, 472       1, 430, 681 


1914 


Quantity. 


Pounds. 

18,537 

62, 278 

29,765 

119,298 

129,054 


358,932 


Value. 


$52,868 
137,572 
59,755 
311,453 
342,768 


904,416 


1915 


Quantity. 


Pounds. 
34,894 
78,975 
55,685 
230,062 
34,227 


433,843 


Value. 


$77,696 
169,841 
115,070 
466, 26£ 
70,074 


898,946 


Country. 

1916 

1917 

1918 

1919 

Quantity.;    Value. 

Quantity.    Value. 

Quantity. 
Pounds. 

Value. 

Quantity. 

Value. 

Brit  ish  Iicio 

Pounds. 

32,934 

190,816 

92,222 

$88,963 
457,581 
21  n  4(12 

Pounds. 

19,799  1    $53,272 

83.806       205,646 

3,62S  :        8,980 

198,022  ,    463,327 

29,607  1      62,750 

Pounds. 

Unitcvi  Kingdom 

France 

United  States 

182,925  1    404.485 
16,251  1      39,062 

1 

All  other 

::::::::::i:::::::::::::::::::: 

1 

Total 

515,148  1  2nn  403  :    .3.34  8R2 

793,975 

364,414 

$772,153 

319,964    «1   27.3  44Q 

Menthol — Imports  for  consumption — Revenue. 


Fiscal  year: 

1908 

1909 

1910 

1911 

1912 

1913 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

•Calendar  year: 

1918 

1919 

1920'i 


Rate  of  duty. 


25  per  cent 

do 

do 

do 

do 

do 

do 

50  cents  per  pound 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Pounds. 

20,183 

23,975 

23,051 

50,5:33 

51,720 

49, 896 

12,245 

115,679 

111,020 

145,203 

172,767 

172,450 

243,743 

150,879 

296,179 

51,300 


Value. 


$33,240 

36,963 

43,234 

122,977 

200,532 

289,058 

61,850 

347,104 

236, 759 

300, 589 

398, 191 

446,386 

1,055,720 

412,448 

1,583,4:30 

476,064 


Duty 
collected. 


$8,310 
9,240 
10,808 
30,744 
50,133 
72,264 
15,462 
57,839 
55,510 
72,602 
86.383 
86.225 
121,715 

75,440 

148,089 

25,650 


Value  per 

unit  of 
quantity. 


$1.65 
1.54 
1.88 
2.43 
3.88 
5.79 
5.05 
3.00 
2.13 
2.07 
2.30 
2.58 
4.35 

2.73 
5.34 
9.28 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
25 
25 
25 
25 
25 
25 
25 

16.66 
23.44 
24.15 
21.69 
19.32 
11.50 

18.29 
9.35 
5.38 


1 6  months. 
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Menthol  prices  per  pound,  wholesale^  New  Yorkj  spot, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Jan.  1,1912.. 
Apr.  1,1912.., 
July  1. 1912- . 
Sept.  30, 1912. 
Dec.  30, 1912., 
Mar.  29, 1913. 
June  30, 1913. 
Sept.  29, 1913. 
Dec.  29, 1913.. 
Mar.  30, 1914. 
June  29, 1914. 
August,  1914. 
Oct.  1,1914.. 
January,  1915 
April,  1915... 
July,  1915..... 
OctoW,  1915 
January,  1916 
April,  1916.... 


$6.90-17.00 

6.50-7.00 

6.75-7.00 

8.75-  9.00 

11.00-12.00 

8.10-8.25 

6.40-6.60 

6.00-  6.10 

2.70-  2.90 

3.20-3.30 

2.95-  3.05 

2.9&-  3.05 

2.85-3.00 

2.50-  2.60 

2.90-3.00 

2.60-  2.70 

2.60-  2.75 

3.25-3.30 

3.2&-  3.50 

July,  1916.... 
October,  1916 
January,  1917 
April,  1917..-, 
July,  1917..... 
Oct.  1,1917.. 
Dec.  31, 1917.. 
Jan.  5, 1918... 
Apr.  1,1918... 
July  1,1918... 
Oct.  7, 1918... 
Jan.  6, 1919... 
Apr.  7, 1919... 
July  7, 1919. . . 
Oct.  6, 1919- -. 
January,  1920 
April,  1920.... 
July,  1920..... 
October,  1920 


12.85-13.00 

3.25-  3.40 

3.20-  3.40 

3.30-  3.3& 

3. 15-  3. 25 

3.10-  3.  IS 

3.15-  3.25 

3.15- 3. 2S 

3.30- 3.50 

3.30  3.40 

5.75-  6.0O 

7.00-  7.50 

5.90-  6.00 

7.25-  7.50 

9. 50-10.00 

12. 50-12. 7& 

13.00-13.50 

6.00-  6.50 

6.50-  6.75- 

Menthol — Rates  of  duty. 


Act  of— 

Par. 
43 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
ad  valorem. 

1913 

Menthol 

50  cents  per  pound . 

Court  and  Treasury  Decisions. 

Under  the  act  of  1909  and  prior  tariff  laws,  menthol  was  classified 
as  a  medicinal  preparation.  \  McKesson  <b  Roihins  v.  United  States ^ 
3  Ct.  Oust.  Appls.,  515,  of  1913;  T.  D.  4963,  of  1881.) 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles 
and  commodities  provided  for  in  the  tariff  act  of  October  3,  1913, 
and  others  not  specifically  provided  for.  It  is  arranged  in  the  numer- 
ical order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  Introduction  arid  Index, 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treaitment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,*  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  Introduction  and  Index,  the  exact  location  of 
the  discussion  relating  to  a  given  article  or  commodity  can  be  ascer- 
tained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  Grinnell  Jones  and  Sidney  D.  Kirkpatrick,  of  the 
chemical  division  of  the  commission's  staff,  and  of  others. 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles 
and  commodities  provided  for  in  the  tariff  act  of  October  3,  1913, 
and  others  not  specifically  provided  for.  It  is  arranged  in  the  numer- 
ical order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  xmder  a  preceding  paragraph  of  the  tariff  act, 
reference  is  madeto  this  fact  at  the  pomt  where  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  para^aph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  Introduction  and  Index, 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,'  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  Introduction  and  Index,  the  exact  location  of 
the  discussion  relating  to  a  given  article  or  commodity  can  be  ascer- 
tained. 
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SUMMARY. 

Paragraph  1  of  the  tariff  act  of  1913  reads  as  follows : 

Acids :  Boraclc  add,  i  cent  per  pound ;  citric  add,  5  cents  per  pound ;  formic 
add,  1|  cents  per  pound ;  gallic  ^dd,  6  cents  per  pound ;  lactic  add,  li  cents 
per  pound ;  oxaiic  add,  IJ  cents  per  pound ;  pyrogaWic  acid,  12  cents  per  pound ; 
salicylic  add,  2^  cents  per  pound;  tannic  add  and  tannin,  5  cents  per  pound; 
tartaric  acid,  S^  cents  per  pound;  all  other  adds  and  add  anhydrides  not 
especially  provided  for  in  this  section,  15  per  centum  ad  valorem. 

The  following  articles  covered  by  other  paragraphs  of  the  tariff 
,act  have  such  close  industrial  relationships  with  the  foregoing  acids 
that  they  are  discussed  in  connection  with  the  related  articles  in 
paragraph  1 : 

Pab.  8.  Argols  or  crude  tartar  or  wine  lees  crude  or  partly  refined,  con- 
taining not  more  than  90  per  centum  of  potassium  bitartrate,  5  per  centum 
ad  valorem;  containing  more  than  90  per  centum  of  potassium  bitartrate,  5 
per  centum  ad  valorem;  containing  more  than  90  per  centum  of  potassium 
bitartrate,  cream  of  tartar,  and  Rochelle  salts  or  tartrate  of  soda  and  potassa, 
2}  cents  per  i>ound ;  caldum  tartrate  crude,  5  per  centum  ad  valorem. 

Pab.  aOl  Extracts  and  decoctions  of  nutgalls  «  *  *  not  specially  provided 
for  in  this  section ;  all  the  foregoing  not  containing  alcohol  and  not  n^cinal, 
three-eighths  of  1  cent  per  pound. 

Pab.  41.  Lime,  citrate  of,  1  cent  per  pound. 

Pab.  4^.  Oils,  distilled  and  essential ,'  orange  and  lemon,  10  per  centum  ad 
valorem.    ♦   ^*    *, 

Pab,  67.  Soda:  *  *  *  borate  of,  or  borax  refined  ♦  ♦  *  one-ei^th 
cent  per  pound. 

Pab.  429  (free  list).  Borax,  crude  and  unmanufactured,  and  borate  of  lime, 
fioda,  and  other  borate  material,  crude  and  unmanufactured,  not  otherwise  pro- 
vided for  in  this  section. 

Pab.  532  (free  list).  I/cmon  juice,  lime  juice,  and  sour  orange  juice,  all  the 
foregoing  containing  not  more  than  2  per  centum  of  alcohol. 

Pab.  624  (free  list).  Tanning  material:  *  *  *  nuts  and  nutgalls  and 
woods  used  expressly  for  dyeing  or  tanning,  whether  or  not  advanced  in  value 
or  condition  by  shredding,  grinding,  chipping,  crushing,  or  any  other  process; 
and  articles  in  a  crude  state  used  in  dyeing  or  tanning ;  all  the  foregoing  not 
containing  alcohol  and  not  specially  provided  for  in  this  section. 

This  report  does  not  include  the  acids  on  the  free  list  in  the  act  of 
1913  or  acids  of  coal-tar  origin. 
Paragraph  387  of  the  free  list  of  the  act  of  1913  reads  as  follows : 

Acids :  Acetic  or  pyrollgneous,  arsenic  or  arsenious,  carbolic,  chromic,  fluoric, 
hydrofluoric,  hydrochloric  or  muriatic,  nitric,  phosphoric,  phthalic,  prusslc, 
silidc,  sulphuric  or  oU  of  vitriol*  and  valerianic. 

The  tariff  act  of  September  8, 1916,  covers  acids  of  coal-tar  ori^n. 
These  products  are  discussed  in  reports  by  the  Tariff  Commission 
already  submitted  to  Congress  entitled  "Census  of  dyes  and  coal- 
tar  chemicals,  1917,*^  and  "Dyes  and  other  coal-tar  chemicals,"  and 
**  Census  of  dyes  and  coal-tar  chemicals,  1918.'' 
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Boracic  acid^  or  boric  acid,  as  it  is  usually  called,  is  mad^  in  the 
United  States  from  a  mineral  which  occurs  abundantly  in  California. 
Before  the  war  imports  were  less  than  5  per  cent  of  the  American  pro- 
duction. Within  the  last  four  years  a  substantial  export  business  has 
developed. 

Citric  acid  is  made  from  "  cull "  lemons,  and  is,  therefore,  a  by- 
product of  the  lemon-growing  industry.  Although  this  is  a  large 
and  growing  industry  in  the  United  States,  only  a  small  fraction  of 
the  American  demand  for  citric  acid  is  supplied  from  domestic 
sources.  In  Sicily  a  large  proi^ortion  of  the  lemon  crop  is  damaged 
by  insects  or  other  causes  and  must  be  marketed  in  the  form  of 
by-products  rather  than  as  fresh  fruk.  The  cultural  methods  of 
American  lemon  growers  are  so  much  superior  to  those  commonly 
practiced  in  Sicily  that  a  much  larger  proportion  of  the  American 
crop  is  salable  as  fresh  fruit.  Over  90  per  cent  of  the  citric  acid 
consumed  in  the  United  States  is  derived  from  imported  raw 
material.  Imports  are,  however,  mainly  in  the  form  of  citrate  of. 
lime,  which  is  an  intermediate  stage  of  the  manufacture  of  the  acid 
from  the  fruit,  rather  than  in  the  form  of  citric  acid  itself.  This  is 
due,  at  least  in  part,  to  the  higher  tariff  on  citric  acid  than  on  citrate 
of  lime. 

•  Foi^miG  acid  was  controlled  by  the  German  industry  before  the  war, 
not  through  lack  of  essential  raw  materials  in  other  nations,  but 
because  German  chemists  had  dLiscovered  and  developed  the  best 
known  method  of  making  sodium  formate,  which  serves  as  the  basis 
for  making  formic  acid.  Compressed  carbon-monoxide  gas  is 
absorbed  in  hot  caustic  soda,  yielding  sodium  formate.  Formic  acid 
was  made  in  the  United  States  before  the  war  from  imported  sodium 
formate.  During  the  war  the  complete  process  of  maldhg  this  acid 
from  caustic  soda  and  coke  has  been  developed  in  the  United  States. 
The  Germans  had  an  advantage  in  technical  experience  and  com- 
mercial connections  which  would  have  made  it  difficult  for  any 
American  manufacturer  to  make  a  successful  start  in  this  industry, 
if  competition  from  Germany  had  not  ceased.  During  the  war  several 
American  firms  began  the  manufacture  of  this  acid. 

Tannic  acid  and  tannin^  gallic  acid^  and  pyrogalUc  acid  are  all  made 
from  nutgalls,  which  are  not  produced  in  the  United  States  in  com- 
mercial quantities.  Supplies  of  nutgalls  come  chiefly  from  China 
and  Asia  Minor.  Imports  of  tannic  acid  have  never  been  more  than 
about  6  per  cent  of  the  American  production.  Imports  have  come 
almost  entirely  from  Germany.  The  production  oi  gallic  acid  in- 
creased greatly  during  the  war  on  account  of  its  use  in  the  manu- 
facture of  a  blue  dj^e  for  wool  which  has  been  much  used  in  Navy 
uniforms.  Pyrogallic  acid  is  made  from  gallic  acid  and  is,  therefore, 
dependent  on  imported  nutgalls.  Imports  of  pyrogallic  acid  have 
been  larger  in  proportion  to  the  domestic  consmnption  than  for 
either  tannic  acia  or  gallic  acid. 

Lactic  add  was  first  manufactured  on  a  commercial  scale  in  the 
United  States,  and  its  chief  uses  were  developed  in  the  American 
industries.  It  is  obtained  by  a  fermentation  process  which  can 
utilize  any  one  of  several  waste  products  available  in  the  United 
States.    The  technical  grade  of  the  acid,  used  largely  by  the  tanning 
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industry,  is  produced  in  amounts  suflfcient  to  satisfy  domestic  re- 
quirements. Kecent  commercial  developments  point  to  an  increased 
production  of  an  edible  grade  of  lactic  acid,  which  will  probably 
prove  a  serious  competitor  of  citric  and  tartaric  acids. 

Oxalic  acid  is  made  in  the  United  States  by  two  different  processes, 
but  the  industry  had  severe  German  competition  before  the  war,  with 
imports  several  times  as  large  as  the  American  production.  The 
process  in  use  by  the  only  American  manufacturer  before  the  war 
depends  on  heating  sawdust  with  caustic  potash,  which  had-  to  be 
imported  from  Germany  or  made  in  the  United  States  from  German 
muriate  of  potash.  The  Germans  had  invented  and  put  into  suc- 
cessful operation  a  better  process,  which  is  closely  allied  to  the  manu- 
facture of  formic  acid  referred  to  in  a  previous  paragraph.  The 
first  step  in  the  manufacture  of  oxalic  acid  by  this  method  is  to  maka 
sodium  formate,  which  is  the  basis  for  making  both  formic  and 
oxalic  acids.  A  promising  beginning  has  been  made  during  the  war 
in  the  United  States  in  the  manufacture  of  oxalic  acid  by  the  new 
process  from  locally  available  raw  materials — caustic  soda,  coke,  sul- 
phuric acid,  and  lime. 

Tartaric  acidj  like  citric  acid,  is  manufactured  in  the  United  States 
from  imported  raw  materials,  and  there  is  even  less  prospect  of  the 
development  of  American  supplies  of  the  fundamental  raw  material. 
Tartaric  acid  and  the  closely  related  cream  of  tartar  are  made  from 
wine  lees  and  argols  or  crude  calcium  tartrate,  which  are  by-products 
of  the  wine  industry.  The  American  wine  industry  supplied  about 
1  per  cent  of  the  world's  supply  of  argols,  but  even  this  supply  will 
be  cut  off  when  the  manufacture  of  wine  in  the  United  States  is 
stopped,  as  required  by  the  prohibition  amendment  to  the  United 
States  Constitution.  A  small  amount  will  be  obtained  from  the 
grape- juice  industry,  but  the  United  States  must  import  either  ar- 
gols and  wine  lees  or  refined  tartaric  acid  and  cream  of  tartar.  In 
the  past  tariff  rates  have  been  so  adjusted  as  to  encourage  the  im- 
portation of  the  crude  materials,  which  are  refined  in  the  United 
States. 

Salicylic  a^id  is  no  longer  dutiable  under  paragraph  1  of  the  act  of 
1913,  but  dutiable  under  the  act  of  September  8,  1916,  which  imposes 
a  duty  of  2^  cents  per  pound  and  15  per  cent  ad  valorem.  The  latter 
act  deals  with  chemicals  of  coal-tar  origin  and  specifically  repeals  the 
provision  for  salicylic  acid  in  paragraph  1  of  the  act^of  1913.  Sali- 
cylic acid  is  not  discussed  in  detail  in  this  pamphlet*,  since  it  is  re- 
ferred to  in  earlier  reports  of  the  Commission  dealing  with  chemicals 
of  coal-tar  origin. 

There  are  many  acids  which,  if  imported,  would  be  dutiable  under 
the  provision  for  "  all  other  acids  and  acid  anhydrides  not  specially 
provided  for  in  this  section,  15  per  centum  ad  valorem."  The  acids 
not  specially  provided  for  which  are  actually  imported  in  the  largest 
amounts  are  oleic  acid,  stearic  acid,  and  barbituric  acid. 

Oleic  axiid  is  made  from  vegetable  oils,  especially  cottonseed  oil. 
This  acid  is  used  in  the  textile  industry  in  the  dyeing  and  finishing 
of  fabrics,  in  the  manufacture  of  soap,  and  in  the  manufacture  or 
cosmetics,  especially  cold  creams.  Imports  during  the  fiscal  year 
ending  June  30, 1914,  amounted  to  234,756  pounds,  valued  at  $17,347. 
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This  is  approximately  1  per  cent  of  the  production  of  the  UctHed 
States. 

Stearic  cund  is  made  f rcsn  beef  tallow  or  other  fats  and  is  used 
chiefly  in  the  niahuf  acture  of  candles.  .Imi>orts  during  the  year  eiul- 
ing  June  30^  1914,  were  100,000  pomids,  which  is  less  than  1  per  icent 
of  the  American  production. 

Barbituric  acid  is  a  synthetic  pHroduet  which  is  used  in  the  manu- 
facture of  certain  drug&  Imports  daring  the  fiscal  year  ending 
June  30, 1914^  amounted  to  3^91924  pounds,  valned  at  $^yB37,  and  came 
entirely  from  Germany. 


THE  BORIC-ACID  AND  BORAX  INDUSTRY. 

The  tariff  act  of  1913  oontains  the  following  provisi(His : 

Par.  1.  Acids :  Bo¥«iCle  acid,  three-fourths  cent  per  potmd ;     *    *    ♦ 
Par.  67.  Soda :  *    ♦    ♦    borate  of,  or  borax,  refined,    »    *    *  one^ightb 

c<ait  per  pound ;    *    ♦    • . 
Par.  429  (free  list).  Borax,  crude  and  unmanufactured,  and  borate  of 

lime,  soda,  and  other  borate  msrterial,  crude  and  unmanufactured,  not 

otherwise  provided  for  in  tliis  section. 

DESCRIPTION  AND  USES. 

The  most  important  derivatives  of  the  chemical  element,  boron,  are 
hoTie  acid  and  borax.  Boric  acid  is  a  white  crystalline  substance, 
which  is  readily  soluble  in  hot  water  and  forms  salts  with  manj. 
metals.  The  term  "boracic  acid,"  which  appears  in  the  tariff,  is 
practically  obsolete  and  has  been  replaced  by  the  name,  boric  acid, 
both  in  commercial  and  scientific  usage.  Ordinary  borax,  which  is 
sodium  tetraborate,  is  the  most  important  derivative  of  boric  acid'. 
It  is  a  white  powder  similar  in  appearance  to  boric  acid,  is  readily 
soluble  in  water,  and  gives  a  faintly  alkaline  soluticm. 

The  largest  use  for  borax  is  in  making  the  enameled  coating  for 
cast-iron  and  steel  ware  which  is  larcdjr  used  in  plumbing  fixtures, 
equipment  for  chemical  factories,  and  kitchen  utensils.  It  is  one  of 
the  most  essential  constituents  of  these  enamels,  and  is  also  used  in 
certain  glazes  for  china  and  earthenware. 

Considerable  borax  is  used  in  the  glass  industry,  for  in  glass  mak- 
ing the  boron  compounds  impart  a  hiffh  refractiveness,  reduce  the 
tendency  to  devitrification,  and  lower  the  melting  point  and  the  co- 
efficient of  expansion.  By  reducing  the  coefficient  of  expansion, 
borax  gives  a  variety  of  glass  which  is  but  slightly  susceptible  to 
changes  in  temperature.  These  varieties,  known  as  borosilicate 
glasses,  are  used  largely  in  incandescent  lamps  and  lamp  chimneys. 
A.  new  variety  of  glass  containing  borax  which  can  be  used  for 
baking  dishes  has  recently  been  developed  in  the  United  States. 
iWhen  boric  acid  is  used  in  connection  with  other  acid  oxides,  glassy 
are  obtained  which  are  very  resistent  to  chemical  action,  especially, 
if  the  ijroportion  of  boric  anhydride  is  not  greater  than  10  per  cent. 
It  is  this  sort  of  glass  that  is  being  used  in  the  manufacture  of  high- 
grade  beakers,  flasks,  and  other  laboratory  glassware.  The  manu- 
facture of  these  high-^ade  products  in  the  United  States  has  been 
greatly  developed  during  the  war. 

Considerable  borax  is  used  in  the  laundry  and  kitchen.  It  is  a 
convenient  water  softener  and  by  reacting  with  the  soap-destroying 
constituents  of  a  hard  water  it  effects  a  saving  of  soap.  Borax  soaps 
find  a  ready  market  in  localities  where  the  water  supplies  are  ex- 
cessiyelv  mineralized.  Borax  is  a  constituent  of  certain  starches, 
particularly  those  used  to  give  a  high  gloss  to  linen  collars.  Similar 
use  is  found  in  the  paper  mills,  where  borax  is  used  in  the  various 
sizes  and  coatings  for  book  paper  and  playing  cards.   The  hat  makers 
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Boric  acid  may  be  made  frcwn  the  crude  borax  by  the  addition  of 
sulphuric  acid,  followed  by  crystallization,  or  direcUy  from  the  cole- 
manite  by  the  addition  of  sulphuric  acid. 

Borax  and  boric  acid  are  produced  in  the  United  States  by  the 
following  cc»npanies: 

The  Pacific  Coast  Borax  Co,^  of  New  York  City. 

Charles  Pfizer  &  Co.,  of  New  York  City. 

The  Stauffer  Chemical  Co.,  of  San  Francisco. 

The  Thorkildsen-Mather  Co.,  of  Chicago. 

The  output  in  the  United  States  is  shown  in  the  following  table. 
The  figures  for  1914  are  from  tiie  Federal  Census  and  the  figures  for 
subsequent  years  from  reports  received  by  the  Tariff  Commission 
directly  from  manufacturers. 

TabIiE  II. — Proitictwn  of  refined  horax  and  bone  acid  in  United  States y  1914-tM7. 


Borax. 

Boric  acid. 

Quantity. 

Value. 

Quantity. 

Value. 

]»U 

Shotl  tons. 

26,749 
27, 9» 

28,  aw 

12,071,774 

2,29S,631 
S,  358, 432 
8,80(>,7U 

STtOTt  tons. 
4»2d& 
4,570 
&,812 
5,88& 

$583,981 

fi72^.^l«ft 

19i5., 

•m» 

1,2Z7,00& 
1,3«,783 

• 

1W7 

IMPORTS. 


Imports  of  boric  acid  have  been  less  than  5  per  cent  of  the  domestic 
production.  In  1914  Italy  furnished  80  per  cent  of  the  imports,  18.5 
per  cent  came  from  England,  and  the  balance  from  Germany.  Im- 
ports of  refined  borax  have  been  entirely  negligible,  less  than  O.OI 
per  cent  of  the  domestic  production. 

Tajblb  III.— Imports  of  boric  acid  for  conmmption  in  the  JlniUd  Stafes-y  1909-1919. 


Fiscal  years. 


19N 

19101 

191&* 

l»ll , 

1912 

Ifli3 

19141 

1M4» 

1915.. 

1916 

1BI7 

1918 

IM» 

m9  (ratendar  year). 


Rates  of  duty. 


5  cents  per  poond. 

do 

S  e€»ts  per  pomxl. 

do 

,do « 

da 

dov 

$  e^ftts  per  pound. 

d». 

do 

do 

....do. 

do. 

do.... 


Quan- 
tities. 

VahKS. 

* 

col- 

fected. 

Value 

per  unit 

1  of  gaan- 

tity. 

Pounds. 

aa»,9«s 

f7,fttl 

tll,54g 

KV.OS 

23,863 

903 

1,193 

.04 

302,979 

13,7017 

11,739 

.08 

aa,094 

12,733 

10,29e 

.04 

279,496 

16,541 

o,  294 

.04 

a6Sr,40Q 

^*»SJ 

19,872 

.04 

95,691 

3,Vhu 

2,869 

.04 

4»,55e 

is^eiD 

3,2W 

.M 

401,684 

ia,0Q2 

3,012 

.05 

424,2tft 

92,14* 

3,181 

.05 

494,210 

f      24,Sfla 

3,032 

.06 

195,«50 

14,aS7 

1,467 

.06 

2»,flSS 

31,170 

2,107 

.11 

276^795 

20,716 

1,985 

1      •« 

Actual 
and 
eom- 

puted 

ad  ra- 

lorexu 

rate. 


Per  cent. 

151.14 

132.13 

92.78 

80.84 

78.76 

78.23 

75.91 

17.39 

16.73 

14.37 

12.33 

10.42 

6.7S 

6.79 


»  Under  old  tariff  act. 


»  Under  new  tariff  act. 
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Table  IV. — Imports  of  refined  borax  for  consumption  in   United  StateSy  X910-1919» 


4 


Fiscal  years. 


.1. 


1913 

19UI 

1914« , 

1915 

1916 ; 

1917 

19IS, 

191*. 

1919  (calendar  year) . 


Rates  of  duty. 


5  c«Lt&  ^r  pound. 
2cfaiksper  peuBcl. 

....^o^r. 


do 

do 

I  cent  per  pound. 

d»w...^..^^>, 

do>. 

do 


.do., 
.dow. 
.do.. 


Quan- 
tities. 


938^ 

7,219. 

11,768 

466 

4,522 

2>a65. 

614 

2 

378 

378 


Values. 


1,305 

604 
8S2 
63 
641 
3U 
112 
109 
1 
159 
155 


Daties 

col- 
lected. 


1911 

146^ 

12S. 

235 

9 

5 

2 


Value 
per  unit 
of quan- 
tity. 


S0wl20 

.U» 
.094 
.075 
.135 
.142 
.139 
.165 
.177 


.422 

408 


Actual 
and 
com- 
puted 
ad  va- 
lorem 
rate. 


>  Per  tgni. 
4t.Ift 

11.75 
18. » 

21.  as 

26.68 
14.66 
.88 
.89 
.77 
.71 


.30 
.30 


*  Under  old  tariff  act. 


2  Under  new  tariff  act. 


EIXFORTS    OF   BOBAX    AND   BORIG    ACID. 

I^re  ftr»  no  statistics  on  exports,  avdilable.  It  k^  boweveT;  known 
thftt  before  tlie  begHmiog  of  the  European  War  exports  were  small 
and  chiefly  to  the  Orient,  bat  that  during  the  war  a  substantial  export 
business  to  Europe  was'developed.  ^e  scarcity  of  ocean  ship& 
has  forced  the  SiutypeaB  nations  to  stspplj-  their  need?  witk  refined 
products  from  the  United  States  rather  than  with  crude  borate  mate- 
rial from  Chili  and  Tarkey. 

THE    BOEi€-ACn>    AND    BORAX     INDUSTRIES    IN    FOREIGN    COUNTRIES. 

AlUum^h  no  statistics-  oi  prodiiction  in  foreign  countries  are  avail- 
able^  the  import  and  export  statistics  show'  that  England  and  France 
hare  J^ge  manufacturing:  industries  based  on  imported  raw  nkate- 
rials.  Tbe  German  statistics  io  not  show  the  amount  of  crude  mate- 
rials imported,  but  do  show  that  im{>orts  of  borax  and  boric  acid 
exceed  the  export  of  these  eoinmodities.  Italy  exports  boric  acid 
made  from  Italian  raw  materials,  but  imports  borax. 

IMPORTS    AND    EXPORTS    OF    FRANCE. 
Tabee  V. — Imports  of  crude  borate  materials  into  France. 


Year. 


IWO.. 
1941.. 
1912.. 
1913.. 
1914.. 
1915.. 


BocaU  otLuoai^^. 


Qtsasrtftjr. 


Pounds. 
4, 631, 424 

19,184,650 
6,291,708 
1,102,961 
5,210,572 


Vaitie. 


$101,364 

419,876 

137,701 

24,139 

114,063 


Crude  banrajT 


x^^uon'iny. 


Pounds. 

16,380,099 
«>  041, 960^ 
6,282,449 

29, 862, 189 

18,150,031 
2,404,557 


Valtt^. 


f48i),457 
15)^,66& 
186.997 
888,849 
540,236 
126,306 


16 


TARIFF   INFORMATION   SURVEYS. 


Table  VI. — Imports  and  exports  of  refined  horax  for  France, 


Year. 


Imports  into  France. 


1910 
1911 
1912 
1913 
1914 
1915 


Quantity. 


Pounds. 
121,033 
167,329 
220,680 
195,989 
122,355 
65,918 


Value. 


$4,768 
6,006 
9,273 
8,236 
5,142 
4,039 


Exports  from  France. 


Quantity. 


Pounds. 

11,251,177 

10,719,206 

11,366,918 

9,378,368 

5,345,273 

3,615,676 


Value. 


S443, 239 
384,746 
477,652 
394,091 
224, 615 
208,519 


Table  VII. — Imports  and  exports  of  horic  acid  for  France. 


Year. 


1910 
1911 
1912 
1913 
1914 
1915 


Imports  into  France. 


Quantity. 


Pounds. 
108,687 
66,799 
132,496 
147,488 
132,056 
155,865 


Value. 


16,423 
3,977 
9,511 
10,329 
10,405 
15,010 


Exports  from  France. 


Quantity. 


Pounds, 
1,454,375 
4,524,060 
4,191,386 
4,749,149 
4,143,987 
2,844,154 


Value. 


S85,943 
269, 318 
267,860 
299,348 
290, 22» 
271,398 


IMPORTS   AND   EXPOBTS   OF  FRANCE  FOR  THE   YEAR   1913    BY   COUNTRIES. 

Table  VIII. — Imports  of  crude  horax  and  borate  of  lime  into  France,  1913. 


Country  of  origin. 


Turkey.... 

Chile 

Germany.., 
All  others.. 

Total 


Crude  borax 
(pounds). 


13,325,043 

16,526,123 

9  259 

1,764 


29,862,189 


Borate  of 

lime 
(pounds). 


1,851,864 
4,439,844 


6,291,708 


Table  IX. — Imports  and  exports  of  refined  "borax  for  France,  1913. 


Countries. 


Great  Britain . 
Germany...'.. 

Belgium 

Holland 

Algeria. 


Indo-China. 
iUl  others.. 


Imports 

into  France 

(pounds). 


52,028 

121,253 

15,652 

4,188 


Total. 


2,867 
195,988 


Exports 

from  France 

(pounds). 


1,577,171 

462,525 

3,802,274 

3,287,600 

23,589 

47,619 

177,690 

9,378,368 
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Table  X. — Importt  and  exports  of  boric  add  for  Frajwe,  191S. 


Countrifs. 

Imports 

Exports 
fromlfraDoa 

^          Britain 

88, 4M 

la 

l,07j;0BT 

S^^i^-:;::;::;:::::;;:::::::::::::::::::::::::::::::::::::::::::::::;::: 

i«.m 

Table  XI. — Imports 

of  borate 

iiifltcrJQf*  info  Great  Britain, 

1910-1518. 

BuracHe. 

Borate  of  lime. 

Bona. 

Poondi. 

Valne. 

Fomdi. 

Value.        rounds. 

Value. 

1«0 

!;S;S 
,!;a:S 

331,246 

i  i 

w        3a 

S11T390 

1- 
1 

sia 

58,775 

1,232,000 

H,870 

7S3,16a 

33,003 

Table  XII. — Imports 


Imports  into  QBrmany. 

Exports  from  Germany, 

Qn«rtity. 

Valuo. 

QuanUty. 

Value. 

9,929,  Ml 
16,231,712 

<»4  48fl 
632:366 

Piwnd.. 

7  340  436 
7;568;833 

Tlie  Italian  industry  is  based  on  their  natural  resources  of  crude 
boric  acid.  Italian  exports  of  boric  acid  are,  however,  less  than  the 
exports  of  either  France  or  Germany,  which  rely  almost  entirely  on 
imported  raw  materials.    Italy  imports  borax. 

Table  XIII. — Imports  and  exports  of  crude  boric  acid  for  Huly,  1910-1917. 


Imports  into  Italy. 

Exports  from  Ilaiy. 

Quantity. 

Value. 

Quantity. 

Value. 

'"-a, 

tis 

Pmndi. 

■m 

604  722 
238,  S33 

220 

35284  °fl  1—21- 
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Table  XTV. — Imports  and  exports  of  refined  horic  acid  for  Italy,  1910-1917. 


Year. 


19U. 


1«3. 
IJIi. 


IMft... 

latz... 


Imports  into  Italy. 


Quantity. 


Pounds. 
192,021 

2t8y8Qtt 

liS2,2^ 

4fi,aZd 

Gy393 

441 

3,.(»& 


Value. 


$10,422 

12,638 

8,239 

2.824 

4A& 

37 

50a 


Exports  from  Italy. 


Quantity. 


Pounds. 
1^2Q5,.916 
831),  i^Z 
l,.5a8,.QgG 
V2aa,823 
1,.  148^597 

2,.ai2,6ri 

2,850^768 

2,^,.a2a 


Value. 


995,454 

42,«3S 
81,190 
77,143 
80.442 

217, 2SS 
4«l,70l 
357,^64 


TABfLE  XV. — Imports  and  CJ^ports  of  Jiorax  for  Italy,  Iffl0-t917. 


Year. 

1 

Imports  into  Italy. 

1 

Exports  from  Italy. 

Qwuiffc^. 

1 

Value. 

Quantity. 

Value. 

MM 

Ponn/As. 
9B»,t3l 

619,674 
1,583,123 
2,167^783 
1,389,307 

$21,864 
48,474 
23,646 
12,(ttl 
26,731 
94,243 
237,221 
152,476 

PovTtdi. 
211,201 
i3»,772 
W6,918 

66,358 

^d,147 

1,167,.%(> 

^,259 

1 

$7, 581 

IWI 

1«2, 

6,686 

ma 

2,614 

M14 

425 

£915 

19,594 

IM6 

127,766 

1«7 

1,013 

PRICES. 


The  price  of  borax,  and  boric  acid  has  about  doubled  since  the  out- 
break of  the  European  war.  For  several  years  before  the  war  the 
normal  price  of  borax  was  4  to  4J  cents  per  pound  and  of  boric  acid 
7  to  8  cents  per  pound.  At  the  close  of  the  war  borax  was  selling  at 
about  8  cents  per  pound  and  boric  acid  at  about  14  cents  per  pound. 


TAMFF  HISTORY. 


The  tariff  act  of  1897  contains  the  following^  prorisions : 

Par.  1.  AeiO»:  Boracic^  §  cents  per  pomtti. 

Par.  11.  Borax,  5  ceuits  per  pooDd ;  borates^  of  lime  or  soiia,  or  other  borate 
material  not  otherwise  provided  for,  containiDg  more  than  3G  per  cent  of 
anhydrous  boracic  acid,  4  cents  per  pocmd;  borates  of  soda,  or  other  borate 
material  not  otherwise  provided  for,  containing  not  more  than  36  per  cent  of 
anhjdrons  boradc  acid,  3  cents  per  pound. 

The  act  of  1909  contains  the  following  provisions : 

Par,  1.  Acids  r  B<wttcic  actd,  3  cents  per  pound. 

Par.  11.  Borax,  2  cents  per  pound ;  borates  of  lime,  soda,  or  otlier  borate 
material  not  otherwise  provided  for  in  this  section,  2  cents  per  pound. 

The  act  of  191S  contains  the  following  provisions: 

Par.  1.  Adds:  Boracic  acid,  f-cent  per  pound. 

Par.  GT.  Soda :  Borate  of  wr  borax  refined,  l-cent  per  pound. 

Par.  -^29  (ftree  list).  Borax,  crude  and  unmanufactured,  and  borate  of  lime, 
aoda^  aikd  other  borate  material,  erode  and  tminanufacturetl,  not  otlierwlse  pro- 
vided for  in  this  section. 
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Table  XVI. — Rates  of  import  duties  an  horax  in  principal  countries. 


Countries. 


TTnited  States: 

Grade 

R^ned 

United  Kkigdom 

Fntnee: 

Crude* 

.     GtnenltoriffV 

Minimum  tariff  < 

Germany 

Russia: 

Crude* t 

t». 


Italy7 

Canada:* 

British  preSnential. 

Intermediate 

General » 

ChUew 

Australia^^ 

British  preferential . 

General  tariff  9 

Tapan^* 


Tariff  No. 


Foreign  rate. 


429 

67 


2«1 
SU 
261 
27S 

rem 

58 


1552 
28 


170 


Free 

Free 

10  fraoBS  per  IW  kites 

SirancspeclOOkilos 

Free 

.05  coprtcs-l-10  per  c«it  per  pood. . 
1.80  coobles+lO  per  cent  per  pood 

5  lire  per  quintal. 

5ptf  cenfcad  valorem 

7\  per  cent  ad  valorem 

7i  per  cent  ad  valorem 

10  centavos  per  kilo  gross 

Free 

6  per  cent  ad  \'alorem 

Free 


United  States  equivalents 
(dollars  per  pound ).t 


Free. 

I  cent  per  pound. 

Frea 

Free. 
IOi)067. 
$0.0070. 
Freow 

$0.0007. 
$D.0BS2. 
$0.0043. 

h  per  cent  ad  valorem. 
7J  per  cent  ad  valorem. 
T\  per  CMit  ad  valorem, 
$0.0166. 

Free. 

5  per  cent  ad  valorem. 

Free. 


e» 


^  CcmTezsioas  into  Suited  Bti^ws  eurrcney  are  based  on  par  value. 
3  Borax,  crude,  natural,  or  artificial. 

>  The  general  rate  applies  to  the  United  States. 
*  BoraXy  refined  or  half  refined. 

»  Borocalcile,  boraeite,  etc..  also  erode  borax,  not  purified  (borax  tineal). 

>  Borax,  purified,  in  crTstaJls,  powder,  or  aaAydrous. 
r  Borax  or  borate  of  soaa. 

»  Borax  in  paefcagos  of  not  less  thui  fiipoi]iid&  ««l$frl. 

9  The  g^ieral  rate  applies  to  the  U>nitea  States, 
u  Borate  (borax),  whole;  borate  (borax,)  in  powder. 

11  Ofaemieals  and  drugs,  n.  e.l .  other  than  thoaapaolod  for  use  in  the  household. 
»  Soda,  borate  of  (borax). 

Table  XVII. — Rates  of  import  duties  on  boric  acid  in  principal  countries. 


Countries. 


United  States 

United  Kingdom 

France* 

General  tariff » 

Minimum  tariff 

Germany 

Kussia: 

Not  purified , 

Purified^ , 

Italy: 

Crude 

Refined 

Canada: & 

British  preferential. 

Intermediate 

General  tariff « 

Chile 

Australia: 

British  preferential. 

General  tariff , 

Japan 


Tariff  No. 


238 
238 


275 

93(2) 
112  (1) 

37(d) 
37(d) 


1355 
280  (b) 


153 


Foreign  rate. 


Free. 


.do. 


18  francs  per  100  kilos. 
12  francs  per  100  kilos. 
Free 


30  copeks+lO  per  cent  per  pood. . . 
3.60  roubles+10  per  cent  per  pood. 

Free 

7  lire  per  quintal 

'  5  per  cent  ad  valorem 

7i  per  cent  ad  valorem , 

7i  per  cent  ad  valorem 

12  centavos  per  kilo  gross , 


7s.  per  hundredweight 

8s.  6d.  per  hundredweight. 
3 .20  yen  per  100  kin 


Uhited  States  equivalents 
(dollars  per  pound). i 


f  cent  per  poimd. 
Free. 

Do. 
$0.0157. 
$0.0105. 
Free. 

$0.0047. 
$0.0564. 

Free. 
$0.0061. 

5  per  cent  ad  valorem. 
7i  per  cent  ad  valorem. 
7|  per  cent  ad  valorem. 
$0.0198. 

$0.0152. 
$0.0184. 
$0.0120. 


1  Conversions  into  United  States  currency  are  based  on  par  value. 

*  Boric  acid,  natural  from  Tuscany,  containing  15  per  cent  or  more  of  impurity. 

>  The  general  rate  is  applied  to  the  United  States. 

4  In  crystals,  powder,  or  anhydrous. 

B  Boraclc  acid:  in  packages  of  not  less  than  25-pound  weight. 

6  The  general  rate  is  applied  to  the  United  States. 
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COURT  AND  TREASURT  DECISIONS. 

(Decisions  under  the  act  of  1897.) 

Borate  material, — The  provision  in  paragraph  11  for  "  other  borate  mate- 
rial" includes  only  borate  materials  found  in  nature  in  a  raw  condition, 
finch  as  the  "  borates  of  lime  or  soda "  enumerated  in  the  same  provision, 
and  does  not  include  borate  of  manganese,  or  bormangan,  a  manufactured 
article  which  is  made  from  manganese  and  borates  of  lime  or  soda,  which  is  beld 
to  fall  within  the  provision  in  paragraph  3  for  chemical  compounds  and  salts. 
(Hempstead  v,  Thomas  (0.  C.  A,),  129  Fed.,  907,  T.  D.  25315. 

Borax  glass, — Borax  glass,  or  fused  borax,  was  claimed  to  be  dutiable  as  tbe 
cruder  material,  "borate  of  soda,  but  the  protest  was  overruled  and  the  collector's 
decision  affirmed  that  borax  glass  is  a  variety  of  borax  and  as  such  is  dutiable 
ftt  the  rate  of  5  cents  a  pound  under  the  provisions  of  paragraph  11.  (T,  D. 
25149  (G.  A.  5621).) 

(Decisions  under  the  act  of  1909.) 

Boracic  acid  and  borax  mixture. — ^An  antiseptic  preservative  consisting  of 
boracic  acid  and  borax,  mechanically  mixed,  boracic  acid  in  chief  value,  was 
held  dutiable  as  boracic  acid  by  similitude.  (Berth  Levi  &  Co.  t*.  United  States, 
126  Fed.  420,  T.  D.  25050.) 

Perborate  of  soda, — Under  neither  the  tariff  act  of  1897  nor  the  tariff  act  of 
1909  may  perborate  of  soda  be  classed  as  a  borate  material.  It  is  the  product 
of  a  chemical  reaction,  is  a  chemical  compound,  and  dutiable  as  such  under 
paragraph  3  of  each  of  said  acts.  (Morgenstem  &  Co.  v.  United  States  (2  Gt. 
Cust.  Appls.,  212),  T.  D.  31949;  (G.  A.  Ab.  23840)  T.  D.  30865,  affirmed.) 


CITRIC  ACID  AND  OTHER  BY-PRODUCTS  OF  THE 
LEMON-GROWING  INDUSTRY. 

The  tariff  act  of  1913  covers  the  by-products  of  the  lemon-growing 
industry  under  the  following  paragraphs : 

Par.  1.  *    *    *    Citric  acid,  5  cents  per  pound    *    *    ♦. 

Par.  5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds, 
preparations,  mixtures,  and  salts,  and  combinations  thereof  not  specially  pro- 
vided for  in  this  section,  15  per  centum  ad  valorem.  (This  clause  covers  many 
salts  of  citric  acid,  including  the  citrates  of  ammonium,  bismuth,  caffeine,  cop- 
per, iron,  magnesium,  nickel,  potassium,  and  silver,  which  are  used  chiefly  as 
drugs. ) 

Par.  41.  Lime,  citrate  of,  1  cent  per  pound. 

Par.  46.  Oils,  distilled  and  essential:  *  ♦  ♦  lemon,  10  per  cent  ad 
valorem    *     ♦     *.  , 

Par.  532.  (Free  list.)  Lemon  juice,  lime  juice,  and  sour  orange  juice,  aU 
the  foregoing  containing  not  more  than  2  per  centum  of  alcohol.  (This  clause 
covers  not  only  the  natural  juice,  just  as  it  is  obtained  by  pressing  the  fruit, 
but  also  a  more  concentrated  product  from  which  most  of  the  water  has  been 
removed  by  evaporation.) 

Lemons  are  dutiable  under  the  following  paragraph: 

Par.  220.  Lemons,  limes,  oranges,  grapefruit,  shaddocks,  and  pomelos  in 
packages  of  a  capacity  of  IJ  cubic  feet  or  less,  18  cents  per  package ;  In  pack- 
ages of  capacity  exceeding  li  cubic  feet  and  not  exceeding  2i  cubic  feet,  35  cents 
per  package ;  in  packages  exceeding  2i  and  not  exceeding  5  cubic  feet,  70  cents 
per  package ;  in  packages  exceeding  5  cubic  feet  or  in  bulk,  one-half  of  1  cent 
per  pound. 

DESCRIPTION    AND    USES. 

Citric  acid,  as  its  name  implies,  occurs  principally  in  the  juice  of 
the  citrus  fruits  and  is  chiefly  responsible  for  the  sour  taste  of  these 
fruits.  Commercially  it  is  derived  mainly  from  the  juice  of  the  lemon, 
although  smaller  amounts  are  obtained  from  the  lime,  bergamot, 
and  orange.  Citric  acid  is  usually  made  from  the  inferior  fruit  or 
"  cull  lemons  "  which  have  been  damaged  by  insects,  fungi,  or  frost, 
or  which  are  misshapen,  undersized  or  even  oversized.  It  may  bo 
regarded,  therefore,  as  a  by-product  of  the  lemon-growing  industry. 

The  principal  use  of  citric  acid  is  in  the  manufacture  of  beverages 
and  effervescent  salts.  It  is  also  used  in  the  manufacture  of  many 
salts  which  are  used  in  medicine,  including  the  citrates  of  ammonium, 
bismuth,  caffeine,  iron,  lithium,  magnesium,  potassium,  quinine,  and 
sodium.  Citric  acid  and  sodium  citrate  find  some  application  in 
textile  printing  and  in  the  manufacture  of  a  few  dyes.  Many 
formulas  for  photographic  developers  and  toning  baths  contain  citric 
acid  or  sodium  citrate.^  Ferric  ammonium  citrate  is  used  in  the 
manufacture  of  blue  print  paper.  Citric  acid  and  ammonium  cit- 
rate are  important  laboratory  reagents.    They  are  essential  for  the 

21 
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determination  of  phosphates  in  fertilizers,  which  ranks  as  one  of  the 
most  important  of  analytical  operations. 

Citrate  of  lime  is  an  intermediate  substance  obtained  in  the  manu- 
facture of  citric  acid  from  the  fruit  juices  and  is  used  for  making  cit- 
ric acid. 

As  cull  lemons,  on  account  of  their  bulk  and  perishable  nature, 
can  not  be  shipped  for  long  distances,  the  commercial  practice  has 
been  for  growers  to  deliver  them  to  local  plants  for  conversion  into 
citrate  of  lime,  which  is  easily  made  from  the  fruit  and  which  is  not 
subject  to  decay  or  deterioration  during  shipment  and  storage. 

The  manufacture  of  citric  acid  from  citrate  of  lime  is  a  I'elatively 
complex  chemical  operation,  requiring  special  equipment  and  careful 
chemical  control.  Citrate  of  lime  has,  therefore,  become  an  article 
of  commerce,  purchased  by  chemical  factories  specializing  in  the 
manufacture  of  citric  acid  and  citrates  therefrom. 

Some  growers  prefer  to  ship  a  juice  which  has  been  concentrated 
by  evaporation  instead  of  making  the  citrate  of  lime. 

Lemon  oil,  although  entirely  different  from  citric  acid  in  chemical 
nature  and  uses,  is,  like  citric  acid,  a  by-product  of  the  fruit-growing 
industry,  and  is,  therefore,  conveniently  discussed  with  citric  acid. 
It  is  used  in  flavoring  extracts,  perfumes,  and  medicine. 

PROCESS   OF   BIANUFACTURE  IN   SICILY. 

The  chief  centers  of  the  lemon-growing  industry,  and,  therefore, 
the  chief  sources  of  the  by-products,  are  Sicily,  California,  and  the 
iWest  Indies.  The  industry  is  older  and  larger  in  Sicily  than  in 
California  or  the  West  Indies. 

The  proportion  of  the  total  crop  which  is  not  salable  as  fresh 
fruit,  and  which  is,  therefore,  treated  as  "  culls  ^  for  the  conversion 
into  by-products,  varies  greatly  with  the  skill  of  the  grower,  the 
season,  and  the  market  conditions.  In  seasons  when  the  fruit  is 
plentiful  and  low  in  pfice,  the  grading  may  be  more  severe,  and 
a  larger  proportion  rejected  as  culls,  in  Sicily  the  proportion  of 
culls  converted  into  by-products  is  commonly  as  high  as  30  per  cent, 
and  sometimes  as  high  as  50  per  cent  of  the  total  crop. 

The  Sicilians  cut  the  fruit  in  two  and  remove  the  pulp  from  the 
peel  by  means  of  a  single  knife  operated  by  hand.  The  lemon  oil  is 
then  pressed  out  of  the  peel  into  a  spwige  by  the  aid  of  a  simple  tool 
operated  by  hand.  The  lemon  oil  obtained  in  this  way  is  the  highest 
quality  hand-pressed  oil.  The  peel  is  uninjured  and  may  be  candied. 
The  pulp  is  mechanically  shredded  and  the  juice  separated  in  a 
press.  The  residue  in  the  press  may  be  fed  to  cattle  or  goats.  The 
juice  is  filtered  and  heatea  nearly  to  the  boiling  point.  Finely  di- 
vided chalk  is  then  added.  The  citric  acid  present  in  the  juice  com- 
bines chemically  with  the  chalk,  forming  citrate  of  lime,  a  white 
insoluble  powder  which  can  be  readily  altered,  washed,  and  dried. 

Chemically  pure  citrate  of  lime  contains  73.67  per  cent  expressed 
as  crystallized  citric  acid.  Commercially  the  citric  acid  content  of 
citrate  of  lime  varies  from  about  60  to  67  per  cent.  The  standard 
commercial  strength  is  64  per  cent. 

The  manufacture  of  citric  acid  from  citrate  of  lime,  although 
simple  in  theory,  requires  careful  attention  to  details,  because  the 
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product  is  used  chieBy  in  dtiigs  and  beverages  and  must  therefore 
be  of  a  high  degree  of  purity.  The  citrate  of  lime  is  treated  with 
dilute  sulphuric  acid  and  is  filtered  fr<Hn  the  precipitated  calcium 
sulphate.  It  is  then  concentrated  by  evapoiation  and  recovered  by 
crystallization.  The  crystals  are  usually  redissolved,  the  solution  de- 
colorized by  animal  charcoal  and  chemically  treated  to  remove 
traces  of  impurities,  especially  iron  or  lead  derived  from  the  vessel. 
The  acid  is  then  recovered  by  evaporation  and  crystallization. 

tJntil  a  few  years  before  the  outbreak  of  the  European  war,  almost 
the  entire  product  was  shipi)ed  from  Sicily  in  the  form  of  citrate  of 
lime,  and  the  manufacture  of  citric  acid  therefrom  was  carried  out 
in  other  countries,  especially  the  United  States,  France,  England, 
and  Grermany.  Tliis  is  shown  by  Tables  I  to  III,  which  give  the  ex- 
ports of  citrate  of  lime  and  citric  acid  from  Italy. 

Another  significant  fact  shown  by  these  tables  is  that  beginning 
about  IdiS  there  was  a  considerable  expaosioa  in  the  manufacture 
of  citric  acid  in  Italy. 

The  figures,  taken  from  official  Italian  sources,  are  converted  into 
American  weights  and  currency  for  convenience  of  comparison  with 
later  tables: 

Table  I. — Exports  of  citrate,  of  lime  and  citric  anid  from  Italy,  1909-1917} 


Year. 

CltrateoriEDW. 

Citric  add. 

Quantity. 

Vdu,. 

Qusntify. 

Value. 

1     1 

la        S3 

12           33 

1         23 

1     1 

2;          M 

a;oi«;ow 

L  Frooi  MDvljnODtJj  Conxitior^Te  1 


E:cporteilti>- 

atntcofUms. 

atrtcada. 

Quantity. 

Vtdae. 

Quantity. 

Vnluo. 

PMmdi. 

'iM^HB 
2,6ei,08S 

1M,677 
872,185 

51; 572 
160,274 
8,813 

»,C16 

Sv^ 

8.405,019 

i.aai.sn 

' 

'  FtnnUDTuiieatoCaiiiiiardilodeltcEiiod'Itiilki. 
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Table  III. — Exports  of  citrate  of  lUne  and  citric  acid  from  Italy,  by  countries, 

1917.^ 


Exported  to— 

CitnteofKine. 

atricftcid. 

Quantity. 

Vahxe. 

Quantity. 

Value. 

France 

Pounit, 
1,149,258 
4,209,463 
7,511,072 

Pounds, 

454,809 
691,803 
303,573 
10,302 
6,614 
367,066 

Great  Britain 

United  States 

Servia. 

Switzerland 

'      .'  '. 

All  other 

*********** 

Total 

12,869,793 

12,760,356 

1,834,227 

$1,605,760 

1  From  Statistica  del  Conmiercio  Spedale  di  Importazione  e  di  Esxxurtazione 
Table  IV. — Exports  of  cffscntinl  oil  of  lemon  from  Italy,  1909-1917,^ 


Year. 


1909 
1910 
1911 
1912 
1913 


Quantity. 


Pimnds. 
803,901 
937,123 
1,155,164 
1,141,092 
1,005,966 


Value. 


$633,392 

738,357 

1,112,407 

1,498,440 

1,320,997 


Year. 


1914 
1915 
1916 
1917 


Quantity. 


Pounds, 

1,329,369 

1,640,247 

1,445,164 

1,151,873 


Value. 


$2,094,815 

1,794,926 

1,581,447 

957,978 


>  From  Movimento  Commerciale  del  regno  d'ltalia. 


CONTROL.  OF  THE  SICILIAN  INDUSTRY. 

An  important  feature  of  the  industry  is  the  Sicilian  method  of 
selling  the  citrus  products.  The  Italian  Government  created  a  citrus 
chamber  or  Camera  Agrumaria  to  control  and  regulate  the  market 
for  citrus  products.  This  chamber  is  made  up  of  a  certain  number 
of  producers  and  exporters  from  each  of  the  Provinces  together  with 
representatives  from  the  ministries  of  commerce  and  agriculture  and 
a  president  nominated  by  the  council  of  ministers. 

Citrate  of  lime  and  citric  acid  are  handled  almost  exclusively  by 
the  Camera  which  fixes  the  prices  periodically  and  through  its  agents 

allots  monthly  deliveries  to  buyers  all  over  the  world.  It  guarantees 
the  producer  a  certain  minimum  price  for  his  product  and  the  Italian 
Government  levies  an  export  duty  amounting  to  1  lire  per  quintal 
(0.087  cent  per  pound)  on  all  sales  not  made  through  the  Camera 
Agrumaria.  The  producers  deposit  their  output  with  the  Camera 
and  they  are  advanced  80  per  cent  of  the  value  of  the  citrate  of 
lime,  and  the  balance  is  adjusted  when  the  sale  is  made. 

Prices  of  citrate  of  lime, — ^The  price  of  citrate  of  lime,  which  in 
1914  was  187.5  lire  per  quintal  (16.5  cents  per  pound),  was  fixed  at 
433  lire  (37.9  cents  per  pound)  for  the  fiscal  year  1917-18.  How- 
ever, these  prices  were  subject  to  change  by  ministerial  decree  and 
in  October,  1918,  the  price  was  increased  to  520  lire  (45  cents  per 
pound) .  This  price  has  again  been  increased  until  at  the  present  time 
(December  15,  1919)  700  lire  per  quintal  (61.5  cents  per  pound)  is 
demanded. 
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Effect  of  the  war. — ^The  general  effect  of  the  war  on'  the  Sicilian  in- 
dustry was  a  decreased  exportation  of  the  fruit  and  a  greater  con- 
version to  citrate  of  lime.  This  has  been  caused  by  the  scarcity  of 
labor  and  accordingly  the  inability  properly  to  cultivate  the  crop  and 
by  the  unsettled  shipping  conditions.  The  cost  of  manufacture  has 
increased  greatly,  and  the  workmen  who  were  being  paid  3  lire  for 
a  nine-hour  day  in  1914  are  now  receiving  10  lire  and  up  for  an  eight- 
hour  day. 

TUB  INDUSTRY   IN   THE   UNITED    STATES. 

The  industry  in  the  United  States  is  divided  into  two  distinct 
branches.  Three  firms,  located  along  the  Atlantic  seaboard,  spe- 
cialize in  the  manufacture  of  citric  acid  and  citrates  from  citrate  of 
lime,  imported  chiefly  from  Sicily,  or  made  from  concentrated 
juices  of  citrus  fruits,  imported  chieny  from^the  Dominican  Republic. 
These  firms  are  the  Citro  Chemical  Co.,  of  May  wood,  N.  J. ;  Charles 
Pfizer  &  Co.,  of  New  York ;  and  Powers,  Weightman  &  Eosengarten, 
of  Philadelphia. 

In  California  there  are  four  firms  which  make  by-products  from 
lemons,  namely,  W.  J.  Bush  Citrus  Products  Co.,  of  National  City; 
Exchange  By-JProducts  Co^  of  Corona ;  North  Ontario  Packing  Co., 
of  Los  Angeles :  and  the  United  Chemical  Co..  of  Corona. 

Some  of  the  Calif ornian  firms  ship  citrate  or  lime  to  the  eastern 
manufacturers,  while  others  make  citric  acid.  The  W.  J.  Bush  Citrus 
Products  Co.  has  been  in  operation  for  about  15  years ;  the  others 
have  all  begun  operation  since  1915. 

The  manufacture  of  citric  acid  in  the  United  States  is  shown  in 
the  following  table.  The  figures  for  1904,  1909  and  1914  are  taken 
from  the  United  States  census.  The  figures  for  1915,  1916  and  1917 
are  compiled  from  reports  made  to  the  United  States  Tariff  Com- 
mission by  the  manufacturers : 


Table  V. — Citric  acid  manufactured  in  the  United  States^  1001^-1911. 

Year. 

Quantity. 

Year. 

Quantity. 

1904.. 1 '. 

Pounds. 
2,265,631 
2,102,256 
2,729,943 

1915 

Pounds. 
3,417,795 
4,183,538 
4,032,897 

1909 

1916 

1914 

1917 

X 

A  comparison  of  the  situation  in  Sicily  and  California  shows 
several  interesting  differences.  In  California  the  cultural  methods 
in  the  lemon  groves  are  superior  to  those  generally  used  in  Sicily, 
and  the  proportion  of  culls  is  therefore  much  less  than  in  Sicily. 
Although  the  proportion  of  culls  is  variable,  it  may  be  roujghly  esti- 
mated at  10  per  cent  in  California,  against  30  to  50  per  cent  m  Sicily. 
The  Sicilian  method  of  separating  the  peel  and  pressing  out  the  oil 
by  hand  is  not  used  in  California  because  of  the  higher  Ameri- 
can wages.  In  California  the  whole  fruit  pulp  is  put  through  a 
machine  which  thoroughly  shreds  it,  and  the  pulp  then  passes  to  a 
filter  press,  which  yields  an  emulsion  of  juice  and  oil.    This  emulsion 
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then  passes  through  a  centrifugal  separator  which  separates  the  oil 
from  the  juice.  As  the  separation  of  oil  and  juice  by  this  method  is 
not  perfect,  the  oil- fraction  must  be  distilled  to  secure  the  lemon  oil. 
The  oil  obtained  in  this  way  is  not  chemically  identical  with  the 
hand-pressed  oil  and  brings  a  lower  price,  since  it  is  inferior  in  flavor. 

The  pulp  secured  in  American  practice  is  not  suitable  for  cattle 
food,  as  it  contains  the  rind  which  the  cattle  refuse  to  eat.  After 
the  separation  of  the  oil  from  the  juice,  the  manufacture  of  citrate 
of  lime  and  citric  acid  then  proceeds  as  already  described. 

The  California  by-i)roduct  industry  is,  however,  still  small  com- 
pared with  the  American  consumption.  During  1917  about  6,000 
tons  of  lemons  were  consumed  in  California  in  the  manufacture  of 
by-products.  This  is  probably  about  one-half  of  the  total  cuUs 
available.  The  output  of  citric  acid  was  only  about  5  per  cent  of  the 
American  consumption. 

FUTURE  OF  THE  DOMESTIC  BY-PRODUCT  INDUSTRY. 

There  is  an  opportunity  for  the  growth  of  the  by-product  industry 
in  California  through  the  more  complete  utilization  .of  the  culls  and 
through  the  growth  of  the  lemon-growing  industry.  The  acreage  of 
young,  nonbearing  lemon  groves  in  California  is  about  75  per  cent  of 
the  acreage  of  bearing  trees,  and  much  of  the  latter  is  in  young 
orchards  which  have  not  reached  the  full-bearing  stage.  It  may, 
therefore,  be  predicted  that  within  five  or  six  years  the  total  crop  of 
lemons  will  be  nearly  double  that  produced  during  1918.  If  the 
same  proportion  of  the  crop  were  treated  as  culls,  and  if  all  the  culls 
were  converted  into  by-products,  the  production  of  by-products 
would  be  about  four  times  as  great  as  at  present  (1918).  Should  it 
prove  difficult  to  sell  the  double  crop  of  lemons  at  profitable  figures, 
the  tendency  will  be  to  grade  more  strictly,  and  thereby  to  increase 
the  proportion  of  culls.  It  is  hardly  to  be  expected,  however,  that 
the  output  of  by-products  will  increase  sufficiently  to  supply  the 
entire  American  demand. 

IMPORTS. 

The  tables  of  imports  also  show  that  the  amount  of  citric  acid, 
imported  as  such,  is  small  in  comparison  with  the  imports  in  the 
form  of  citrate  of  lime.  Since  the  imports  of  citric  acid  during  the 
years  1910-1912  exceeded  the  exports  from  Italy,  it  is  obvious  that 
this  acid  must  have  come  from  European  countries  other  than  Sicily. 
Under  the  tariff  act  of  1909,  with  citrate  of  lime  on  the  free  list  and 
citric  acid  dutiable  at  7  cents  per  pound,  the  imports  of  citric  acid 
dwindled  to  an  insignificant  amount.  The  tariff  act  of  1913  put  a 
duty  of  1  cent  per  pound  on  citrate  of  lime,  and  lowered  the  duty  on 
citric  acid  from  7  cents  per  pound  to  5  cents  per  pound.  These 
changes  in  duties,  which  occurred  almost  simultaneously  with  the 
devefopment  of  the  manufacture  of  citric  acid  in  Italy  (see  Table  I) 
were  followed  by  a  large  increase  in  imports  of  citric  acid  from 
8,677  pounds  in  1913  to  662,210  pounds  during  the  1914  fiscal  year 
and  to  722,484  pounds  during  the  1915  fiscal  year* 
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mPOBTS  INTO   THE   UNITED   STATES. 

Table  VI. — Citrate  of  lime  imported  for  consumption,  1910-1919. 


Fiscal  year. 


1910 

1911 

1912 

1913 

19141 

1914* 

1915 

1916 , 

1917 

1918 , 

1919 

1919  (calendar  year) 


Rates  of  duty. 


Free . . 

do, 

do. 


do 

......do 

1  oent  per  pound . 

do 

do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 
4,114,256 
5,219,544 
5,903,501 
5,536,954 
582,770 
2,557,154 
6,242,244 
8,127,364 
6,361,458 
4,013,606 
2,773,095 
3,864,330 


Value. 


$568, 175 

712,004 

791,416 

756,309 

85,960 

410, 567 

1,109,629 

1,763,652 

1,554,577 

814,073 

1,136,057 

1,583,761 


Duties 
collected. 


825,571 
62,422 
81,273 
63,614 
40,136 
27,731 
38,643 


V'alueper 

unit  of 

quantity. 


$0,138 
.136 
.134 
.137 
.163 
.161 
.177 
.217 
.244 
.202 
.409 
.409 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 


6.23 
5.63 
4.61 
4.10 
4.94 
2.44 
2.44 


1  Old  law,  July  1  to  Oct.  3, 1913. 


«  New  law,  Oct.  4, 1913,  to  June  30, 1914. 


Table  VII. — General  imports  of  citrate  of  lime  by  countries,  1910-191S. 


Country. 


Italy 

British  West  Indies. 

Mexico 

Allothers 


Country. 

1910 

1911 

1912 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

4,764,C01 
570,016 
103,325 
245,310 

Value. 

Italy 

3,354,404 

398,145 

76, 182 

1,283 

$464,596 

68,880 

8,806 

161 

4,499,927 

662,790 

55^923 

1,904 

$622, 5)0 

83,837 

5,473 

184 

$636,430 
70,151 

British  West  Indies 

Mexico 

7,463 

Allothers -- 

35,350 

Total 

3,825,014 

527,443 

5y  220, 544 

712,004 

5,683,252 

749,394 

Total 5,446,261 


1913 


Pounds. 


5,100,058 

290,342 

55,261 


Value. 


$710,287 

85,856 

5,176 


751,318 


1914 


Pounds. 


2,607,660 

481,514 

6,995 

1,096 


3,097,265 


Value. 


$390,704 

101,725 

1,155 

154 


493,738 


1915 


Pounds. 


6,194,743 
267,373 


2,209 


6,404,885 


Value. 


$1,075,015 
72,993 


570 


l,14$,ir78 


Countrj'. 

1910 

s 

1917 

1918 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Italy 

8,672,887 

166,838 

16,954 

2,499 

$1,921,688 

30,457 

8,360 

406 

4,926,633 

210,018 

10,856 

135 

$1,223,836 

86,946 

2,105 

27 

4,056,155 

46,831 

42,307 

108,393 

$815, 450 

British  West  Indies 

8,183 

Mexico 

4,344 

AH  others 

21,222 

Total 

8, 859, 178 

1,955,911 

5,147,637 

1,262,914       4.2.'S3.f>86 

879, 199 
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Table  Wlll.^— Citric  add  imported  for  consumption  j  1910-1919. 


Fiscal  year. 


1910 

1911 

1912 

1913 

1914» 

1914* 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) . 


Rates  of  duty. 


7  cents  per  pound . 

do 

do 

do 

do 

5  cents  per  pound . 

do 

do 


.do. 
.do. 
.do. 
.do. 


Quantity. 

Value. 

Duties 
collected. 

Value  per 

unit  of 

quantity. 

Pounds. 

142,001 

140,967 

19,940 

SO.  288 

97,847 

28,717 

6,849 

.293 

67,332 

20,275 

4,713 

.301 

8,677 

2,916 

607 

.336 

471 

192 

33 

.407 

651,739 

304,155 

32,586 

.466 

722,434 

447,131 

36,121 

.619 

171,877 

107,603 

8,593 

.626 

157,528 

91,463 

7,876 

.581 

196,590 

126,066 

9,829 

.642 

680, 146 

632,634 

34,007 

.93 

1,224,591 

1,187,267 

61,229 

.97 

Actual 
and.  com' 
putedad 
valorexii 

rate. 


Per  cent. 

23.85 

23.25 

20.  83 

17.17 

lO.  71 

8.  08 

7.99 

H.  61 

7.  80 

5.38 

5.16 


1  Old  law,  July  1  to  Oct.  3, 1913. 


»  New  law,  Oct.  4, 1913,  to  June  30, 1914. 


Table  IX. — Oil  of  lemons  imported  for  consumption^  1909-1919. 


Fiscal  year. 


1909 

1910 

1911 

1912 

1913 

19141 

1914« 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) . 


Rates  of  duty. 


Free 

do 

....do 

....do 

....do 

do 

10  per  cent. 

....do , 

....do 

do 

.....do , 

do 

.....do 


Quantity. 


Pounds. 
405,695 
415,819 
430,768 
400,424 
410,003 
62,835 
263,485 
557,347 
435,030 
557,288 
577,600 
345,799 
503,758 


Value. 


1358, 
310, 
323, 
491, 
794, 
187, 
557, 
621, 
360, 
459, 
404, 
327, 
494, 


197 
543 
552 
690 
215 
085 
699 
592 
862 
179 
568 
370 
223 


Duties 
collected. 


$55,770 
62, 159 
36,086 
45,917 
40,457 
32,737 
49,422 


Value  per 

unit  of 

quantity. 


SO.  883 
.747 
.751 
1.23 
1.94 
3.00 
2.12 
1.12 
.83 
.82 
.71 
.93 
.98 


Actual 
andcoxn— 
putedad 
valorem 

rate. 


Per  cent» 


10.  OO 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


1  Old  law,  July  1  to  Oct.  3, 1913. 


»  New  law,  Oct.^4, 1913,  to  June  30, 1914. 


During  the  fiscal  year  ending  June  30,  1914.  imports  of  citric  acid 
were  derived  from  the  following  sources:  Crermany  57  per  cent, 
England  27.7  per  cent,  Italy  12.8  per  cent,  Netherlands  1.7  per  cent, 
Belgium  0.7  per  cent,  and  Austria-Hungary  0.1  per  cent. 

A   NEW   SOUBCE   OF   CITBIO   ACID  AND   POSSIBLE   SUBSTITUTES. 

Citric  acid  is  formed  by  the  fermentation  of  sugar  under  the 
proper  conditions.  Considerable  work,  which  holds  much  promise  of 
success,  has  been  done  on  the  development  of  a  fermentation  process 
for  making  citric  acid  from  sugar.  Although  success  on  a  com- 
mercial scSe  has  not  yet  been  attained  there  is  a  prospect  that  this 
process  will  in  the  near  future  cause  a  marked  change  in  the  com- 
petitive situation. 

In  the  past  the  chief  rival  commodity  or  possible  substitute  has 
been  tartaric  acid.  As  tartaric  acid  is  a  by-product  of  the  wine 
industry,  and  as  the  production  of  wine  will  probably  decline,  it 
seems  probable  that  the  competition  of  tartaric  acid  will  in  the 
future  become  less  severe. 

The  most  serious  competitor  is  likely  to  be  edible  lactic  acid,  which 
will  probably  be  produced  in  large  amounts  at  a  price  substantially 
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below  the  prices  which  have  prevailed  in  the  past,     (See  discussion 
under  lactic  acid.) 


PRICES. 


Table  X. — Wholesale  prices  of  citric  acid  (crystals)  at  New  York,  1911-1919} 

[Gents  per  ponnd,  spot.] 


Month. 


January 
April... 
Ii5y.... 
October 


1911 


1912 


38|-39 
38i-39 
38i-39 


1913 


38}-^ 
40-41 
44  -444 
55->S5| 


Month. 


January 
April... 
July.... 
October 


1914 


61-^ia 
51-51 
5a-53| 
90-95 


1915 


55-55^ 
55-55i 
55-55i 
55-55i 


1916 


64-64 
55-5^ 
55-55 


Month. 


January 
April... 
July.... 
October 


1917 


65-65} 
72-72i 
72-72 
72-72 


1918 


72-72} 

82 — 
82-88 
82-82} 


1919 


125-125} 
125-125} 

98 

93-94 


1  From  Oil,  Paint  and  Drug  Reporter. 

Table  XI. — Comparison  of  wholesale  prices  of  citric  add  in  Italy,  Australia,  and  the 

United  States,  by  quarters,  1913-1918} 


Actual  price. 

Relative  price. 

Years  and  quarters. 

Italy. 

Australia. 

United 
States. 

Italy. 

Australia. 

United 
States. 

Market 

Genoa. 
100  kg. 

Lire. 
572.25 

425.00 
464.17 
476.25 
605.00 
598.33 
588.33 
680.00 
715.00 
681.67 
778.33 
1,034.17 
800.00 
916.67 
1,086.67 
1,065.83 
941.67 

(3) 

0) 
h\ 

1,383.33 
1,400.00 
1,385.00 

Melbourne. 
Pound. 

£  8.       d. 
0    2      3.50 

0    1      7.08 
0    1      9.00 
0    1    10.67 
0    2     3.25 
0    2      5.08 
0    2      7.00 
0    2    1L50 
0    3    10.50 
0    3      8.50 
0    3      4.50 
0    3      3.00 
0    3      4.50 
0    3      3.75 
0    3      5.25 
0    3      6.50 
0    3     4.50 
0    3     4.50 
0    3     7.33 
0    3    U.00 
0    4      LOO 
0    4      2.00 
0    4     2.50 
0    4     6.75 
0    4      5.25 

New  York. 
Pound. 

Dollars. 
0.5070 

.3980 
.4080 
.4500 
.5330 
.5100 
.5350 
.5850 
.7430 
.5690 
.5890 
.6225 
.6080 
.6730 
.6925 
.7175 
.7125 
.6980 
.7500 
.7650 
.7650 
.7940 
.8475 
.8525 
L0470 

100 

74 
81 
86 
103 
105 
103 
119 
125 
119 
136 
181 
140 
160 
190 
186 
165 

245 
242 

100 

69 
76 
82 
99 
106 
113 
129 
169 
162 
147 
142 
147 
145 
150 
155 
147 
147 
158 
171 
178 
182 
184 
199 
194 

Unit 

Base  price  *. 

100 

1913    First 

79 

Second 

80 

Third 

89 

Fourth 

105 

1914    First 

101 

Second 

106 

Third 

115 

Fourth 

147 

1915    First 

112 

Second 

116 

Third 

123 

Fourth. 

120 

1916    First 

133 

Second 

137 

Third 

142 

Fourth 

141 

1917    First 

138 

Second •- 

148 

Third 

151 

Fourth 

151 

1918    Fh-st 

157 

Second 

167 

Third 

168 

Fourth 

207 

1  Source:  International  Price  Comparisons,  Department  of  Commerce,  Washington,  1919. 
s  Aversqge  actual  prices  from  July,  1913,  to  June,  1914. 
8  Statistics  not  available. 
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TARIFF  UXSTORT. 


The  rates  of  duty  under  the  successive  tariff  acts  beginning  with 
the  act  of  1883  on  these  articles  are  shown  below : 


Year. 

Citrate  of  lime. 

CUrioaoid. 

Lemon  oil. 

Lemon  juice,  lime  jiilcp,  and 
sour  orange  juice. 

1883 

Free 

10  cents  per  pound . . 
26  per  cent 

25  per  cent  — 
Froe-.-. 

Free  (lemon  juice,  lime  juico). 

1890 

Free. 

1894 

.....do 

. ...ado..  ,   ........... 

. ....do.. . .. .. . 

Do. 

1897 

7  cents  ner  Doond . . . 

do 

DOb 

1909 

]M3 

do 

1  cent  x>or  pound 

do 

5  cents  per  pound ... 

.....do 

10  per  cent 

Free  (not  more  tban  2  per 
cent  alcohol). 
Do. 

FOREIGN   TARIFFS. 

The  rates  of  duty  on  citrate  of  lime  and  citric  acid  in  the  principal 
countries  are  shown  in  the  following  tables : 

Tabus  XII. — Raies  of  import  duties  on  citrate  of  Hme  in  principal  countries, 

[Complied  from  official  texts  on  file  In  Bureau  of  Foreign  and  Domestic  Commerce,  De- 
partment of  Commerce,  and  corrected  to  Jan.  1^  1919.] 


Countries. 


United  States 

United  Kingdom , 

France 

Germany* 

Russia  3 

Italy: 

General  tariff 

Canada: 

British  preferential . 

Intermediate 

General* 

Australia:* 

British  preferential . 

General  tariff  *^.,... 
Japcm  * 


Tariff 
No. 


41 


263 
317 

112  (9) 

80 

711 
711 
711 

281 
281 
229 


Foreign  rate. 


Free 

do 

do 

5  rouble5+ 10  i)er  cent  per  pood  gross 


10  lire  per  quintal. 


20  per  cent  ad  valorem . 
35  i)er  cent  ad  valorem . 
do 


Firee 

5  per  cent  ad  valorem . 
20  per  cent  ad  valorem , 


United  States  equivalents  * 
(dollars  per  pound) . 


$0.01. 
Free. 

Do. 

Do. 

$0.0882. 

$0.0087. 


20  per  cent  ad  valorem. 
25  per  cent  ad  valorem. 
Do. 

Free. 

6  per  cent  ad  valorem. 

20  per  cent  ad  valorcin. 


1  Conversions  into  United  States  currency  are  based  on  par  value. 

a  Metalloids,  acids,  salts,  and  combinations  of  metalloids  one  with  another  or  with  metals,  not  spociflscl 
above  or  elsewhere. 
»  Chemicals,  n.  o.  s. 

*  The  general  rate  is  applied  to  the  United  States. 
6  Articles,  n.  o.  s. 


Table  XIII. — Rates  of  import  duties  mi  citric  acid  in  the  principal  countries. 

[Compiled  from  official  texts  on  file  in  the  Bureau  of  Foreign  and  Domestic  Commerce, 

Department  of  Commerce,  and  corrected  to  Jan.  1,  1919.] 


Countries. 


United  States 

United  Kingdom 

France:* 

General  tariff » 

Minimum  tariff. ... 
Germany: 

Genemlrate 

Conventional  rate  *. 


Tariff 
No. 


Foreign  rate. 


238 
238 

279 
279 


Ftec. 


75  francs  per  lOO  kilos. 
50  francs  per  100  kilos. 


8  marks  per  100  kOos. 
Free 


United  States 

equivalents  ^ 

(dollars  per  pound). 


$0.05. 
Free. 

$0.0657. 

90.lnv9* 

<O.006& 
Free. 


1  Conversions  into  United  States  currency  are  based  on  par  value. 

*  Citric  acM,  crystailixed. 

8  Oeoeral  tariff  applies  to  tlie  United  States. 

*  Conventional  tariff  applies  to  the  United  States. 
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Tabt£  XIII. — Rates  x>f  impot-t  duties  on  citric  acid  in  the  principal  countries- 
Continued. 


tV>aiJtrii?s. 


A  usInVHungary : 

GwiCTal  tariff 

ConreBtkmal  tariff. ..... 

Italy :  (Jencral rate... 

Japan 

Caoiada: 

BrltiA  prefeientiai  tariff. 

Intermediate  tari£L. 

Genera?  tariff  >  2 

Mexico 

Brazil 

Chili 

Argentine.—.  — 

Australia: 

British  prefefendiol  tariff.. 

General  1 


Tariff 
No. 


60(V 
600 
37f 
VO 

ai& 

216 
515 

178 

1,360 

38 


Fof^^n  rate. 


15  per  cent  ad  yalorem. 
,do. 


SO  lire  per  qaintal.. . 
sr  .5D  yea  per  108  kin. 


T^T^ertesA 

SS^peraent. 

80  per  cent..... 

5  cesitaYQS  per  kSo . . 
70O  reis  perkilo. . . . : 
50  centavos  per  kilo . 
7.a  oeia8Ya&  per  kUo . 


>»    Free.. 

279  f  5  per  eent  ad  valorem. 


United  States 

equlTalents 

(dollars  per  pouad). 


15  per  cent. 

Do. 
S0i)438. 

caiosi. 

20  per  cent. 
27^  per  cent. 

SOpercwit. 

somi. 

so.ost. 

$0.0828. 

Free. 

5  per  cent.. 


1  Oeneral  tariff  applies  to  the  United  States. 

s  Nitric  acid  and  all  other  aeicb  n. ».  p.  f .    This-  inckides  5  per  cent  protisional  duty  on  British  prefer-^ 
entlaj  and  7}  per  cent  on  intermediate  and  generaL 


TARIFF  FBOBL£MS. 

These  articles  pres^it  two  distinct  tariff  problems.  The  first 
problem  is  the  general  one,  whether  these  articles  should  be  placed  on 
the  free  list,  or  subject  to  »,  duty  for  the  purpose  of  raising  revenue 
or  for  the  protection  of  an  American  industry.  The  tariff  treatment 
is  necessarily  related  to  that  of  lemons,  the  major  product  of  the  in- 
dustry, which  are  now  given  a  protective  duty.  There  is,  however,  a 
difference  between  the  two  products — ^lemons  and  citric  acid — in  that 
lemons  are  an  agricultural  product  with  no  mechanical  or  tedinical 
processes,  whereas  the  manufacture  of  citric  acid  presents  new  tech- 
nical and  commercial  problems.  It  may  be  urged,  further,  that  the 
full  recovery  of  tlie  by-products  will  utilize  a  material  formerly 
wasted  and  will  strengthen  the  lemon  industry  without  raising  the 
price  of  lemons  to  the  public.  On  the  other  hand,  it  is  not  likely  that 
the  b^-product  industry  will  develop  sufficiently  to  supply  the  entire 
American  demand  unless  the  duty  is  made  so  Ingh  as  to  result  in  the 
use  of  fruit  of  good  enough  quality  to  be  salable  as  fresh  fruit  and  to 
exclude  the  by-products  from  abroad  made  from  cull  lemons. 

The  second  problem  is  the  proper  relationship  between  the  rates  of 
duty  on  citrate  and  citric  acid  made  therefrom.  Prior  to  the  passage 
of  the  present  tariff  act  citrate  of  lime  was  free  and  the  margin  in 
favor  of  the  acid  was  7  cents  per  pound,  which  shut  out  the  foreign 
acid  almost  entirely.  The  impositicm  of  a  duty  of  1  cent  per  pound 
on  citrate  of  lime  did  not  decrease  imports,  and  it  raised  over  $feO,000 
revenue  per  year.  At  the  same  time  that  this  duty  became  effective 
there  was  a  reduction  in  the  duty  on  citric  acid  from  7  cents  to  5 
cents  per  pounds  and  at  about  the  same  time  there  was  a  development 
of  the  manufacture  of  citric  acid  in  Italy.  The  result  of  these  changes 
m  competitive  conditions  was  an  increase  in  imports  of  citric  acid 
to  about  15  or  20  per  cent  of  the  consumption  during  1914  and  1915, 
an  increase  sufficient  to  fumi^  some  competition  to  the  domestic  in- 
dustry. During  the  hist  two  years  there  has  been  a  fall  in  imports, 
resulting  in  part  at  least- from  war  conditions. 
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COURT  AND  TREASURY  DECISIONS. 

There  has  been  little  litigation  upon  these  by-products  of  the 
lemon-growing  industry.  Specific  provision  for  citric  acid  and  cit- 
rate of  lime  has  obviated  litigation. 

Effervescent  citrate  of  magnesia,  which  has  not  been  specifically 
provided  for,  was  held  dutiable  as  a  chemical  compound  or  salt  under 
the  act  of  1883.    (Appeals  of  Levin  et  aL,  T.  D.  5949  and  6291.) 

Oils  have  been  in  issue  under  several  tariff  acts.  Citral,  a  highly 
concentrated  and  refined  form  of  oil  of  lemon,  from  which  nearly  all 
terpin  constituents  had  been  extracted,  was  classified  as  oil  of  lemon 
under  the  act  of  1890.  (In  re  Fritzsche,  56  Fed.,  819,  affirming  Gr.  A* 
999  (T.  D.  12137).) 

But  so-called  concrete  essence  of  lemon,  containing  21.43  per  cent 
of  lemon  oil,  was  held  dutiable  as  an  unenumerated  manufactured  ar- 
ticle rather  than  as  lemon  oil  under  the  act  of  1909.  (In  re  Ritcliie, 
Abstract  35786   (T.  D.  34521).) 

Oil  of  lemon,  put  up  in  bottles  containing  less  than  2^  pounds 
gross  weight  became  the  subject  of  litigation  because  of  the  provision 
m  paragraph  17  of  the  act  of  1913,  making  dutiable  thereunder 
chemical  and  medicinal  compounds  or  combinations,  and  all  similar 
articles  dutiable  under  section  1  of  that  act,  except  soap  whether 
specially  provided  for  or  not,  put  up  in  individual  packages  of 
2i  pounds  or  less  gross  weight.  The  Treasury  Department  at  first 
construed  this  provision  to  embrace  all  articles  provided  for  in 
schedule  A,  whether  eo  nomine  or  otherwise,  except  soap  and  sponges. 
(Department  Order,  T.  D.  34035.)  But  upon  further  investigation 
the  department  reached  the  conclusion  that  oil  of  lemon,  among 
other  oils,  did  not  fall  within  paragraph  17,  not  being  similar  to 
chemical  and  medicinal  compounds  or  combinations.     (T.  D.  34184.) 

The  Court  of  Customs  Appeals  concurred  in  this  construction  in  a 
case  arising  upon  sweet  almond  oil  and  castor  oil.  (Monticelli  Bros. 
V.  United  States,  8  Ct.  Cust.  Appls.,  21-7,  T.  D.  37162.)  The 
phrase  "medicinal  compounds,  combinations,  and  all  similar  arti- 
cles" was  interpreted  to  mean  (1)  strictly  medical  compounds  and 
combinations,  and  (2)  compounds  or  combinations  similar  thereto 
in  that,  although  not  strictly  medical,  because  possessing  properties 
adapting  them  to  other  uses,  are  nevertheless  susceptible  of  medici- 
nal uses,  and  in  the  form  and  condition  imported  are  specially  de- 
signed therefor  and  chiefly  so  used. 

There  has  been  considerable  litigation  upon  lemon  and  sour  orange 
juice.  Before  specific  provision  was  made  for  sour  orange  juice 
(in  the  act  of  1890),  it  was  classified  as  lemon  or  lime  juice  by 
similitude.  (Appeals  of  Powers  &  Weightman  et  al.,  T.  D.  2345 
of  1875  and  6589  of  1884.) 

Bitter  or  sour  orange  juice,  containing  more  than  2  per  cent  of 
alcohol,  the  maximum  allowed  in  paragraph  532  of  the  act  of  1913 
for  free  entry,  was  held  dutiable  as  fruit  juice  containing  not  more 
than  18  per  cent  of  alcohol.     (In  re  Lackey,  Abstract  40453.) 

Fortified  lemon  juice,  produced  by  the  addition  of  7.5  per  cent  of 
absolute  alcohol  to  ordinary  lemon  juice,  was  classified  as  lemon 
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juice  and  not  as  an  alcoholic  compound  under  the  act  of  1883  (Morrell 
-i'.  United  States,  reported  in  T.  D.  26819,  reversing  G.  A.  604  (T.  D. 
11245)),  and  in  effect  overruling  T.  D.  J8948,  holding  fortified  lime 
juice  containing  7|  per  cent  of  alcohol  dutiable  as  an  alcoholic  com- 
pound and  not  as  lime  juice  under  that  act.  The  Morrell  case  was 
acquiesced  in  by  the  Treasury  Department  in  T.  D.  13008,  and  fol- 
lowed by  the  Board  of  General  Appraisers  in  G.  A.  1653  (T.  D. 
13232),  m  exempting  from  duty  under  the  act  of  1890,  lemon  and 
lime  juice  in  bottles  fortified  with  not  more  than  10  per  cent  of 
alcohol. 

On  the  other  hand,  a  combination  of  lime  juice  and  sirup  was  held 
dutiable  as  an  unenumerated  manufactured  article,  rather  than  as 
lime  juice  under  the  act  of  1883.  (Appeal  of  Rich  Co.,  T,  D. 
9709.) 
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THE  FORMIC-ACID  INDUSTRY. 

The  tariff  act  of  1913  contains  the  following  proyisions : 

Par.  1.    *    *    ♦    formic  acid,  li  cents  per  pound ;    *    *    ♦ . 

^  No  other  salts  6r  compounds  of  formic  acid  are  specially  men- 
tioned, but  the  law  contains  the  following  provision : 

Pac  5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compcjunds, 
preparations,  mixtures  and  salts,  and  combinations  tliereof  not  specifically  pro- 
vided for  in  this  section,  15  per  centum  ad  valorem. 

DESCRIPTION. 

Formic  acid  is  a  useful  material  in  the  dyeing  and  tanning  indus- 
tries, but  other  competing  acids  have,  as  a  rule,  been  cheaper  and  the 
use  of  formic  acid  lias  therefore  been  restrict(Bd  to  a  few  cases  for 
which  it  has  peculiar  advantages.  It  is  chiefly  of  interest  because 
recent  technical  advances  in  its  manufacture  indicate  that  when 
normal  industrial  conditions  are  restored,  it  may  be  put  on  the 
market  at  a  lower  price,  which  should  greatly  broaden  its  market. 
These  new  discoveries  will  probably  indirectly  have  a  marked  influ- 
ence also  on  the  manufacture  of  oxalic  acid. 

Formic  acid  when  concentrated  is  a  corrosive,  fuming,  colorless 
liquid  with  a  characteristic  and  irritating  odor.  It  solidifies  at  8^  C, 
and  has  a  boiling  point  almost  identical  with  that  of  water.  It 
mixes  with  water  in  all  proportions  and  appears  in  commerce  in 
strengths  varying  from  about  60  per  cent  up  to  almost  100  per  cent. 
It  is  a  stronger  acid  than  acetic  acid,  which  it  resembles  most 
closely,  and  has  antiseptic  properties.  Formic  acid  produces  a  pain- 
ful sore  when  brought  in  contact  with  the  skin.  The  irritation 
caused  by  the  sting  of  bees  and  wasps  is  believed  to  be  due  to  the 
minute  amount  of  formic  acid  secreted  in  the  wound.  Its  alkali 
salts  are  reducing  agents,  particularly  at  high  temperatures. 

USES. 

The  textile  industry  can  use  formic  acid  for  many  purposes.  In 
the  dyeing  of  cotton  and  wool  mixtures  in  acid  bath  it  is  said  to  be 
superior  to  sulphuric  acid  because  it  is  less  injurious  to  cotton  than 
sulphuric  acid«  It  is  also  used  as  a  mordanting  assistant  in  dyeing 
wool  with  a  chrome  mordant,  for  which  purpose  it  competes  with 
tartaric,  oxalic,  and  lactic  acids.  It  may  replace  acetic  acid  for 
many  purposes  in  the  textile  mill  whenever  the  price  will  justify  it 

Formic  acid  has  been  us^  to  some  extent  in  tanneries  as  a  sub- 
stitute for  the  bran  drench  for  removing  lime  from  hides,  but  unless 
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the  price  ciaii  be  greatly  reduced  it  is  not  likely  to  prove  a  serious 
competitor  with  lactic  acid  for  the  purpose. 

In  some  distilleries  small  amounts  of  formic  acid  are  added  to 
the  acidified  mash.  It  is  said  that  formic  acid  stimulates  the  activity 
of  the  yeast  and  represses  the  activity  of  the  acid-forming  bacteria, 
thereby  increasing  the  yield  and  purity  of  the  alcohol. 

Formic  acid  forms  salts  with  all  metals,  but  the  most  important 
derivative  is  sodium  formate.  It  is  the  material  from  which  formic 
acid  is  made  and  is  also  used  for  the  manufacture  of  oxalic  acid. 
Nickel  formate  is  used  as  a  catalytic  agent  in  the  hydrogenation  of 
oils.  Many  different  forms  of  nickel  are  used  for  this  process,  but 
it  is  claimed  that  the  formate  has  many  advantages  and  a  large  and 
growing  use  is  indicated. 

Formic  acid  forms  many  esters,  including  methyl  formate,  ethyl 
formate,  butyl  formate,  and  amyl  formate.  These  are  useful  as  per- 
fumes and  solvents.  Cellulose  formate,  although  not  yet  com- 
mercially developed,  may  prove  an  important  rival  for  cellulose 
acetate  and  nitrate  in  the  manufacture  of  plastics,  lacquers  and  coat- 
ings for  aeroplane  wings.  A  derivative  of  formic  acid  known  as 
diphosgene  (perchlormethyl  formate)  was  used  by  the  Germans  in 
poison-gas  warfare.  It  can  be  prepared  from  formic  acid,  methyl 
alcohol  and  chlorine  or  from  phosgene,  methyl  alcohol  and  chlorine. 

PROCESS  OF  MANUFACTURE. 

The  earliest  method  of  making  formic  acid  was  by  the  distillation 
with  water  of  the  bodies  of  certain  varieties  of  ants.  The  name 
of  the  acid  is  derived  from  this  source  {formica^  Latin  for  ant). 
Formic  acid  was  next  made  by  heating  together  oxalic  acid  and 
glycerine,  but  the  acid  made  in  this  way  was  too  expensive  to 
find  wide  use.  The  development  of  the  Goldschmidt  process,  by  the 
Germans,  reduced  the  cost  of  formic  acid  considerably  and  made  it 
possible  lor  the  industry  to  grow  rapidly.  This  process  consists  in 
heating  carbon  monoxide  (or  a  gas  rich  in  carbon  monoxide  such 
as  producer  gas)  with  caustic  soda,  under  a  pressure  of  about  10 
atmospheres,  and  at  a  temperature  of  about  200°  C.  This  results 
in  a  direct  combination,  yielding  sodium  formate  of  a  high  degree 
of  purity.  The  sodium  formate  may  be  treated  with  an  acid  (sul- 
phuric acid  or  niter  cake)  and  distilled,  yielding  formic  acid.  An 
even  more  important  development  is  the  conversion  of  the  sodium 
formate  into  sodium  oxalate  and  oxalic  acid  (see  p.  61). 

IXTERNATIONAIi  TRADE. 

The  development  of  this  process  in  Germany  gave  to  Germany 
a  dominant  position  in  the  industry  throughout  the  world.  The  only 
American  manufacturer  of  formic  acid  before  the  outbreiak  of  the 
European  war  was  the  Merrimac  Chemical  Co.  of  Boston,  who  for 
some  time  operated  under  their  own  and  foreign  patents.  With  the 
changed  conditions,  however,  due  to  the  war,  they, discontinued 
making  this  product  and  are  not  now  making  formic  acid. 
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IMPORTS. 


Imports  of  formic  acid  are  shown  in  the  following  table.  Statistics 
on  imports  of  sodium  formate  are  not  shown  in  Commerce  and  Navi- 
gation reports. 

Table  I. — Imports  of  formic  arid  for  consumption  in  the  United  States,  1906-1919, 


Fiscal  year. 


1906 

1907 

1908.: 

1909 

1910 

1911 

1912 

1913 

1914« 

19142 

1915 

191« 

1917 - 

1918 

1919 

1919  (calendar  year) . 


Rates  of  duty. 


Quantity. 


25  per  cent 

do 

do 

do 

do 

do 

do 

do 

do 

IJ  cents  per  pound 
do 


.do. 
.do. 
.do. 
.do. 
.do. 


Pouri'lg. 
6«,305 
216,921 
335, 483 
809,444 
769,712 
9^4,345 
678,524 
502,685 
74,901 

1,044,844 
534,895 
131,719 
385,463 


132,333 


Value. 


t4,036 
13,768 
24,217 
57,329 
53,690 
63,171 
30,674 
22,414 
3,610 
45,216 
30,641 
19,627 
95,074 


29,604 


Duties 
collected. 


Sl,009 

3,442 

6,054 

14,332 

13,422 

15,703 

7,668 

5,603 

902 

15,673 

8,023 

1,976 

5,782 


1,965 


Value 
per  unit 
of  <)uan- 

tity. 


iaoe9 

.064 
.072 
.071 
.070 
.065 
.045 
.045 
.048 
.043 
.057 
.140 
.246 


.224 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 
25.00 
25.00 
25.00 
2&00 
25.00 
25.00 
25.00 
25.00 
25.00 
34.66 
26.19 

iao7 

6i06 


6.70 


1  Act  of  1909,  July  1, 1913,  to  Oct.  3,  1913. 


s  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 


The  imports  of  formic  acid  during  the  fiscal  year  ending  June  30, 
.1914,  were  derived  from  the  following  sources:  Germany,  85.7  per 
cent;  Netherlands,  9.3  per  cent;  England,  2.7  per  cent;  and  Belgium, 
2..3  per  cent.  During  the  fiscal  year  1914,  imports  of  sodium  formate 
(commercial)  were  1,843,245  pounds,  valued  at  $44,693,  almost  en- 
tirely (99.9  per  cent)  from  Germany  and  661  pounds  of  chemically 
pure  sodium  formate  valued  at  $135.^ 

THE    INDUSTRY   IN   THE   UNITED    STATES. 

Since  the  outbreak  of  the  European  war  there  have  been  several 
developments  or  discoveries  in  the  United  States  which  may  result 
in  the  creation  of  an  American  industry.  The  Rosebrugh  Cnemical 
Corporation  of  Syracuse,  N.  Y.,  has  been  developing  the  manufacture 
of  lormic  acid  and  selling  this  acid  since  the  early  part  of  1918. 
The  Pennsylvania  Trojan Towder  Co.,  of  Allentown,  ra.,  is  making 
sodium  formate  on  a  commercial  scale,  but  is  not  yet  making  either 
formic  acid  or  oxalic  acid.  E.  C.  Klipstein  &  Sons,  of  South  Charles- 
ton, W.  Va.,  manufacture  formic  acid  on  a  commercial  scale  from 
sodium  formate.  The  Victor  Chemical  Co.  of  Chicago  has  been  devel- 
oping the  manufacture  of  oxalic  acid  by  a  process  which  makes  sodium 
formate  as  an  intermediate  product.  This  company  is,  therefore,  in  an 
advantageous  position  to  make  formic  acid  if  the  market  conditions 
justify  it. 


'  Chemicals  and  allied  products  used  in  the  United  States,  Denartment  of  Commerce,  Miscellanoous 
SerioB  No.  82.  "  . 
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Fonnic  and  oxalic  acids  are  likely  to  be  made  by  an  entirely  new. 

Erocess  invented  and  being  developed  by  Americans.  Mr.  J.  E.  Bucher 
as  patented  a  process  for  making  sodium  cyanide  by  passing  nitrogen 
gas  over  a  heated  mixture  of  soda  ash,  carbon,  and  iron.  The  develop- 
ment of  this  process  was  undertaken  by  the  Nitrogen  Products  Co., 
which  erected  an  experimental  plant  at  Saltville,  Va.  A  large  plant 
capable  of  producing  10  tons  of  sodium  cyanide  a  day  was  completed 
during  the  latter  part  of  1918  by  the  Bureau  of  Mines  for  the  War  De- 
partment at  one  of  its  series  of  plants  built  in  connection  with  gas  war- 
fare. This  appears  to  be  a  more  advanced  process  for  making  cyan- 
ides than  the  methods  which  have  been  in  commercial  use.  When 
some  rather  difficult  problems  in  chemical  engineering  are  solved  this 
process  may  be  expected  to  replace  the  older  methods  and  to  make 
sodium  cyanide  available  at  a  lower  price  and  in  amounts  limited  only 
by  the  demand.  Moreover,  sodium  cyanide  can  be  converted  into 
sodium  formate  and  ammonia  by  treatment  with  live  steam.  The 
sodium  formate  may  be  converted  into  formic  or  into  oxalic  acid  by 
well-known  means. 

The  Air  Reduction  Co.  of  Jersey  City,  N.  J.,  has  developed  and  is 
now  operating  on  a  considerable  scale,  a  process  for  nitrogen  fixation 
in  which  the  nitrogen  is  fixed  primarily  as  a  cyanide.  The  cyanide 
is  decomposed  by  means  of  steam  yielding  ammonia,  or  ammonium, 
salts  and  formates.  The  formates  are  worked  up  into  formic  acid 
and  formic  esters.  Progress  on  the  commercial  development  of 
formic-acid  production  was  considerably  hampered  by  the  war,  but 
they  expect  soon  to  have  this  work  well  under  way. 

The  commercial  development  of  most  of  these  projects  during  the 
war  was  hindered  by  the  fact  that  formic  acid  was  not  regarded  as  an 
essential  war  commodity,  and  materials  and  men  for  the  development 
of  these  projects  were,  therefore,  lacking.  A  rapid  development  of 
an  American  formic-acid  industry  from  some  or  all  of  these  sources 
naay  now  be  expected. 


TARIFF  HISTORY. 


Formic  acid  was  first  mentioned  by  name  in  the  tariff  act  of  1913, 
which  imposed  a  duty  of  IJ  cents  a  pound. 


Act  of— 

TskTitt  classiAcation  or  description. 

• 

■Rates  of  duty  specific 
and  ad  valorem. 

Year. 

Para- 
graph. 

1890.. 
1894.. 

473 

363 

1 

1 
1 

K .  s.  p.  t    Acids  used  for  mediciiial,chemical,  or  manufacturing 

purposes,  not  specially  provided  for  in  this  act. 
N.  s.  p.  f.    Same  classification  as  in  1890 

Free. 
Do. 

1897- . 
1909.. 

N.  s.  p.  f.   ♦   *   *   all  other  acids  not  specially  provided  for  in 

this  act,  25  per  centum  ad  valorem. 
N.  s.  p.  t,    Same  classification  as  In  1897 

25  per  cent. 
Do. 

1913.. 

*    *    *    formicacid    *    *    * 

IJ  cents  per  pound. 
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Tabue  II. — Rates  of  impart  duti^ss  oti  formic  acid  in  principal  countries. 

CComplied  from  official  texts  on  flto  in  Bnrean  ta  Foireign  uid  Domestic  Commerce,  De- 
partment of  Commerce,  and  corrected  to  Jam  1,  1^19.] 


Countries. 


tlnited  States 

Xrnited  Kingdom 

France: 

OeneraltailflB— 

40  per  cent  or  less  *. . 
More  than  00  per  cent  < 

Mintmamtaritf — 

60  per  cent  or  less  * 

More  than  60  per  cent.< 

iGormany^ 

Russia 

Italy* 

Canada:' 

British  preferential 

Intermeidiate 

General^ 

Australia^ 

General^ 

British  preferential 

Japan 


Tariff 
No. 


238 

238 

238 
238 

ago 

112(9) 
37v 

216 

216 

216 

281ex 


229ex 


Foreign  rate. 


Free 

22  francs  per  1X10  Idlos 

25  francs  per  100  kilos 

15  francs  per  100 kilos : .. 

18  francs  per  100  kilos 

Free 

5  rouW«+16  per  cent  per  popd 
10  lire  permetric  quintal 

20  per  cent  ad  valorem 

27)  per  cent  ad  valorem 

30  per  cent  advalorem 

5  per  cent  ad  valorem 

Free 

20  per  cent  ad  valorem 


United  ^ates  equivalents  > 
(dollars  per  ponnd). 


90.015. 
Fxee. 


16.0192. 
|0.t)218. 

$Oj0131. 

S0j0157. 

Free. 

$Oj0882. 

$0.0087. 

20  per  cent  ad  valorem. 
27i  per  cent  ad  valorem. 
30  per  cent  ad  valorem. 

5  per  cent  ad  valorem. 

Free. 

20  per  cent  ad  valorem. 


1  Conversions  into  United  States  currency  are  based  on  par  value. 

>  The  general  rate  is  applied  to  the  United  States. 

s  Containing  60  per  cent  or  less  by  weight  of  free  acid. 
.4  Containing  more  than  60  per  cent  by  weight  of  free  acid. 
»  Chemicals,  n.  o.  s. 

>  Acids,  n.  o.  s. 

'  All  other  acids,  n.  o.  s. 

•  The  general  rate  applies  to  the  United  States. 


TARIFF   PROBLEMS. 


The  advisability  of  providing  specifically  for  sodium  formate  in 
the  tariff  law  should  be  considered.  Since  sodium  formate  is  used 
primarily  as  an  intermediate  substance  for  the  manufacture  of 
formic  and  oxalic  acids,  its  importation  on  a  large  scale  means  that 
the  American  formic  and  oxalic  industries  are  becoming  dependent 
on  foreign  semi-manufactured  materials  in  spite  of  the  fact  that  the 
fundamental  raw  materials,  caustic  soda  and  coke,  are  available 
in  the  United  States. 

Should  the  Congress  desire  to  insure  that  the  American  formic- 
acid  and  oxalic-acid  industries  should  become  independent  of  im- 
ported semi-manufactured  or  intermediate  materials,  this  might  be 
accomplished  by  placing  a  relatively  high  duty  on  sodium  formate. 
A  duty  on  sodium  formate  would  not  require  a  compensatory  duty 
on  formic  and  oxalic  acids  since  its  effect  would  be  to  force  the  manu- 
facture of  the  intermediate  substance  as  a  part  of  the  manufacture 
of  the  finished  acids. 

.  The  German  dominance  of  the  industry  in  the  past  has  been  due  to 
the  fact  that  the  modern  process  was  invented  and  declared  in  Ger- 
many, thus  giving  the  German  manufacturers  a  great  advantage  in 
knowledge  and  experience  with  the  details  of  the  process  and  a  low 
overhead  expense  due  to  a  large  established  business.  These  factors, 
rather  than  lack  of  essential  raw  materials  at  competitive  prices, 
have  made  it  difficult  to  establish  the  industry  in  the  United  States 
under  competitive  conditions.     The  industry,  however,  got  a  start 
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in  the  United  States  during  the  war  and  after  gaining  in  experience 
should  be  able  to  maintain  itself  without  unusually  nigh  duties  on 
the  finished  products.  The  consumers  of  formic  and  oxalic  acids 
would  not  be  permanently  disturbed  by  a  prohibitive  duty  on  sodium 
formate,  which  would  merely  require  that  the  American  industry 
make  itself  independent  of  any  foreign  raw  materials. 

This  case  is  quite  different  from  that  of  the  tannic-acid  and 
tartaric-acid  industries.  These  industries  are  dependent  on  essential 
raw  materials  (nutgalls  and  argols)  which  must  be  imported  and, 
therefore,  any  duty  on  the  raw  materials,  unless  accompanied  by  a 
compensatory  duty  on  tannic  acid  or  tartaric  acid  would  threaten 
the  existence  of  the  American  industry  and,  moreover,  any  duty  on 
the  raw  materials  would  naturally  cause  a  corresponding  increase  in 
the  cost  of  the  finished  acids  as  long  as  it  remains  in  effect. 


THE  GALUC,  PYROGALLIC,  AND  TANNIC  ACffiS  INDUSTRY. 

The  articles  discussed  in  this  chapter  are  provided  for  in  the  fol- 
lowing paragraphs  of  the  tariff  act  of  1913 : 

Par.  1.  *  ♦  ♦  gallic  acid,  6  cents  per  pound ;  pyrogallic  acid,  12  cents  per 
pound ;    •    •    •    tannic  acid  and  tannin,  5  cents  per  pound ;     *    *    ♦  . 

Par.  30.  Extracts  and  decoctions  of  nutgalls ;  ♦  ♦  ♦  all  the  foregoing  not 
containing  alcohol  and  not  medicinal,  three-eighths  of  1  cent  per  pound. 

Par.  624  (free  list).  Tanning  material :  nuts  and  nutgalls,  and  woods  used  ex- 
pressly for  dyeing  or  tanning,  whether  or  not  advanced  in  value  or  condition 
by  shredding,  grinding,  chipping,  cru.shing,  or  any  other  process,  ♦  *  *  all  the 
foregoing  not  containing  alcohol  and  not  specially  provided  for  In  this  section. 

DESCRIPTIOX   AND  USES. 

The  tannins  are  a  large  class  of  substances  which  have  the  power 
of  combining  with  hide  and  thereby  converting  it  into  leather.    They 
occur  widely  scattered  in  the  vegetable  kingdom  and  may  be  divided 
into  two  classes  depending  upon  whether  their  formation  is  physio- 
logical or  pathological.    The  physiological  tannins  occur  naturally  in 
the  wood,  bark,  leaves,  fruits,  and  seed  pods  of  many  plants.    When 
soaked  in  water,  these  materials  yield  extracts  that  find  extensive 
,  use  for  tanning.    The  extracts  contain  in  addition  to  the  tannin  many 
other  substances,  including  coloring  matters,  resins,  and  carbohydrates 
;  from  which  the  tannin  can  only  be  separated  with  great  difficulty. 
,  These  non-tannin  substances,  however,  do  little  or  no  harm  or  in  some 
cases  may  even  be  advantageous  and  ordinarily  no  attempt  is  made 
t  to  prepare  a  pure  tannin  from  these  extracts.    The  crude  extracts 
I  used  for  tanning  and  dyeing  are  not  discussed  in  detail  in  this  report. 
^  The  pathological  tannins  are  formed  on  plants  following  the  sting  and 
\  deposition  of  eggs  by  insects  which  causes  pathological  growths  known 
as  galls,  or  gallnuts  or  nutgalls.    These  nutgalls  contain  a  high  per- 
'  centage  of  tannin  and  are  the  best  raw  material  for  the  manufacture 
'  of  pure  tannin  or  tannic  acid.    Tannic  acid  finds  important  uses  in 
.  the  textile  and  chemical  industries,  but  is  not  i  sed  commercially  for 
the  tanning  of  leather.   Gallic  and  pyrogallic  acids  serve  quite  different 
\  uses  but  are  made  from  tannic  acid,  and  are,  therefore,  conveniently 
-  discussed  with  it.    Since  the  fundamental  raw  material  is  not  pro- 
duced in  significant  amounts  in  the  United  States  the  industry  is  de- 
pendent on  foreign  supplies,  which  come  chiefly  from  two  sources, 
China  and  Asia  Minor. 

Nutgalls  or  gallnuts  or  galls  are  excrescences  or  pathological 
growths  produced  on  certain  plants  by  the  deposition  of  eggs  by  cer- 
tain insects.  The  larvae  of  the  insect  grow  within  this  shell  and 
eventually  the  insect  pierces  the  shell  and  escapes. 
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Chinese  and  Japanese  nutgalb  grow  on  a  species  of  sumac  owing 
to  the  deposition  of  eggs  of  the  insect  Alphis  chinensis.    They  are 
hollow  shells  of  irregular  shape  about  the  size  of  a  walnut,  and  con- 
tain 60  to  70  per  cent  of  tannic  acid. 
'    Turkish  nutgalls,  commonly  called  Aleppo  galls,  are  produced  on 

{roung  shoots  of  an  oak  following  the  deposition  of  eggs  of  a  wasp- 
ike  insect,  Cymps. 

'    Some  galk  ai-e  also  produced  in  northern  European  countries  but 
these  are  of  relatively  little  importance. 

The  terms,  tannic  acid  and  tannin,  when  used  in  commerce  refer  to 
what  is,  chemically,  gallotannic  acid.  Tannic  acid  appears  in  com- 
merce in  two  grades,  one  a  highly  purified  form  conforming  to  the 
specification  of  the  United  States  Pharmacopoeia  known  as  tannic 
acid  U.  S.  P.,  and  the  other  a  less  pure  or  technical  grade.  It  is  a 
noncrystalline  solid,  white  when  pure,  but  yellow,  grey,  or  brown  if 
impure,  and  is  readily  soluble  in  water. 

Tannic  acid  gives  insoluble  precipitates  with  the  salts  of  many 
metals,  especially  tin,  iron,  chromium,  and  antimony.  This  property 
is  much  utilized  in  dyeing  textiles  and  furs  since  such  compounds  of 
tannin  and  metal  have  a  strong  affinity  for  many  dyes.  Another 
important  use  is  in  the  manufacture  of  ink. 

Lesser  uses  of  tannic  acid  are  in  the  manufacture  of  some  color 
lakes,  in  the  clarification  of  wines  and  some  fruit  juices  and  in  phar- 
macy, and  as  raw  material  for  the  manufacture  of  gallic  acid  and 
pyrogallic  acid. 

The  extracts  and  decoctions  of  nutgalls  are  water  solutions  made 
from  nutgalls  containing  tannic  acid  as  their  essential  ingredient  or  a 
solid  obtained  by  the  evaporation  of  such  solutions.  There  is  no 
sharp  and  well-defined  distinction  between  the  technical  grade  of 
tannic  acid  or  tannin  and  a  solid  extract  of  nutgalls,  although  as  a 
rule  the  term,  tannic  acid,  is  applied  to  better  ^ades  than  the  term, 
extract  of  nutgalls. 

Gallic  acid,  or  trihvdroxybenzoic  acid,  is  xjontained  in  many  tan- 
ning extracts,  but  is  obtained  commercially  from  tannic  acid  or  direct 
from  nutgalls.  It  is  a  white  crystalline  substance  when  pure  and  is 
used  chiefly  for  the  manufacture  of  dyes,  pyrogallic  acid,  and  ink, 
and  in  medicine.  Gallic  acid  has  played  an  important  part  in  the 
development  of  the  new  American  dye  industry  since  it  is  nsed  in 
the  manufacture  of  Gallocyanine  Blue,  which  has  been  much  used  for 
dyeing  the  wool  used  in  navy  uniforms. 

Pyrogallic  acid,  or  pyrogallol,  or  trioxybenzol,  is  a  white  crystal- 
line solid  made  by  heating  gallic  acid.  It  is  the  oldest  of  the  photo- 
graphic developers  and  is  probably  the  most  used.  Pyrogallol  itself 
and  several  products  made  therefrom  are  used  in  medicine.  Another 
use  is  for  the  dyeing  of  fur  and  hair  and  for  staining  wood.  Pyro- 
gallol is  an  important  reagent  in  the  chemical  laboratory  being  used 
as  an  absorbent  for  oxygen  gas  in  gas  analysis. 

PROCESS  OP  MANUFACTURE. 

Nutgalls  are  the  most  satisfactory  raw  material.  The  nutgalls 
vary  in  quality  according  to  the  region  of  origin  and  the  time  of  col- 
lection.    They  are  of  better  quality  and  richer  in  tannic  acid  if  col- 
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lected  before  the  insect  escapes.  Good  quality  nutgalls  contain  up 
to  70  per  cent  of  tannic  acid. 

There  are  several  methods  of  preparing  tannic  acid.  In  one  process 
the  nuts  are  extracted  with  water  and  the  solution  filtered  from  in- 
soluble matter  and  then  extracted  with  ether,  which  removes  much  of 
the  impurities  without  removing  any  tannic  acid,  followed  by  the 
evaporation  and  drying  of  the  tannic-acid  solution. 

Another  process  is  to  extract  the  galls  with  dilute  denatured  alco- 
hol, which  dissolves  the  tannic  acid,  together  with  some  other  mate- 
rials. The  alcohol  is  recovered  by  distillation  and  the  residue 
treated  with  chemicals,  which  assist  in  the  elimination  of  resinous  im- 
purities. The  aqueous  solution  is  then  evaporated  to  dryness  yield- 
ing technical  tannic  acid.  . 

There  is  still  another  method  similar  to  the  above  which  depends 
on  the  use  of  acetone  as  a  solvent  instead  of  denatured  alcohol. 

To  prepare  pure  tannic  acid  U.S.P.,  the  technical  grade  may  be  dis- 
solved in  water  and  precipitated  as  the  lead  salt  by  the  addition  of 
acetate  of  lead.  The  precipitate  is  then  washed,  filtered,  suspended 
in  water,  and  decomposed  with  hydrogen  sulphide,  yielding  insoluble 
lead  sulphide  and  a  solution  of  tannic  acid,  which  is  then  filtered 
and  evapbrated  to  dryness. 

Gallic  acid  may  be  made  from  tannic  acid  but  is  usually  obtamed 
directly  from  nutgalls.  The  crushed  nutgalls  are  moistened  and  ex- 
posed to  air,  whereupon  they  become  covered  with  a  mold  which  by 
lermentive  action  decomposes  the  tannic  acid  to  form  gallic  acid. 
Gallic  acid  may  also  be  obtained  from  the  nutgalls  by  heating  them 
with  a  dilute  solution  of  sulphuric  acid.  The  gallic  acid  is  extracted 
with  hot  water  and  purified  by  crystallization.  Gallic  acid  differs 
from  tannic  in  that  it  can  be  crystallized  from  water. 

Pyrogallic  acid  is  made  from  gallic  acid  by  heating  to  about  200°  C. 
in  a  glycerine  solution  or  heating  in  aqueous  solution  in  an  auto- 
clave. The  resulting  pyrogallol  solution  is  decolorized  and  evap- 
orated and  the  pyrogallol  recovered  by  crystallization.  It  may  bo 
purified  by  sublimation. 

TANNIC  ACID. 

Production,— According  to  the  Federal  census  the  production  of 
tannic  acid  in  the  United  States  during  1914  was  853,830  pounds, 
valued  at  $287,142  made  by  five  firms. 

The  following  table,  compiled  from  reports  submitted  to  the  Tariff 
Commission  by  manufacturers,  gives  the  production  of  tannic  acid 
during  1915,  1916,  and  1917 : 


1915 

191G 

1917 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Tannic  acid  technical 

683,445 
198,042 

$246,118 
138,800 

622,393 

180,303 

$312, 105 
163,554 

655,301 
196,742 

$328,381 
226,325 

Tannic  acid  United  States  Pharmacopccia . 

The  following  firms  are  manufacturers  of  tannic   acid   in  the 
.United   States :  F.   Bredt  &  Co.,  New   York   City ;   Mallinckrodt 
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Chemical  Works,  St.  Louis,  Mo.;  Powers-Weigh tman-Rosengarteri 
Co.,  Philadelphia,  Pa.;  Zinsser  &  Co.,  Hastings  upon  Hudson,  New 
York. 

Imports. — ^The  imports  of  the  tannin  materials  into  the  United 
States  are  shown  in  the  following  tables : 

Table  I. — Imports  for  consumption  of  nutgalls  and  nuts  for  tanning  and  dyeing ^ 

1912-1919, 


Fiscal  years. 

1 

Values,    i 

1 

Fiscal  years. 

Values. 

1912 

- 

$129,457 
126,435 
177,788 
137,972 
420,030 

1917 

$21-1,653 
872,173 
362  975 

1913 

1918 

1914 

1919 

1915...: 

1919  (calendar  vear) 

135,985 

1916 

Table  II. — Imports  for  consumption  of  nutgalls,  extract  and  decoction  for  dyeing, 

1912-1919. 


Fiscal  years. 


1912. 


1913 

19141.. 

19142 

1915 

1916 

1917 

1918 

1919 

1919  (calendar year). 


Rates  of  duty. 


2  cent  per  pound  plus  10 
per  cent. 

do 

do 

§  cent  per  pound 

do 


do 
do 
.do 
do 
.do 


Quantities. 


Pounds. 
148,701 

145,919 
47,845 
157,285 
157,084 
61,055 
45,760 
36,475 
34,033 
47,608 


Values, 


$16, 144 

18,228 
o,  osy 
19,118 
23,262 
11,444 
9,867 
12, 761 
12,058 
25,280 


Value 

Duties 

per  unit 

collected. 

of  quan- 

tity. 

$1,986 

$0,109 

2,187 

.125 

709 

.123 

589 

.122 

589 

.148 

228 

.187 

171 

.215 

137 

.349 

128 

.354 

178 

.531 

Actual ' 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 
12.30 

12.00 
12.03 
3.09 
2.53 
2.00 
1.74 
1.07 
1.06 
.71 


1  From  July  1  to  Oct.  3,  1913.  2  From  Oct.  4,  1913,  to  June  30,  1914. 

Table  III. — Imports  of  tannic  add  or  tannin  for  consumption^  1910-1919. 


Fiscal  years. 


1910 

1911 

1912 

1913 

19141 

19142 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) 


Rates  of  duty. 


{: 


50  cents  per  pound , 
.35  cents  per  pound . 

do 

....do 

....do 

....do 

5  cents  per  pound . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 


J  From  July  1  to  Oct.  3, 1913.  • 


Quantities. 


Pounds. 

125 

8,071 

5,755 

1,010 

1,640 

258 

12,034 

49,493 

2,229 

160 

5,432 

96,831 

68,336 


Values. 


$407 

3,864 

2,250 

484 

768 

112 

4,214 

17,047 

684 

41 

1,424 

41,675 

31,470 


Value 

Duties 

per  unit 

collected. 

of  quan- 

tity. 

$63 

$3.26 

2,825 

.478 

2,014 

.391 

353 

.479 

539 

.499 

90 

.434 

632 

.334 

2,475 

.344 

111 

.308 

8 

.256 

272 

.262 

4,841 

.431 

3,417 

.461 

Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent, 
15.36 
73.10 
89.52 
73.04 
70.18 
SO.  63 
14.99 
14.52 
16.29 
19.51 
19.07 
11.61 
10.86 


2  From  Oft.  4,  1913,  to  June  30, 1914. 


Imports  of  tannic  acid  during  the  fiscal  year  ending  June  30,  1914, 
were  derived  from  the  following  sources:  Germany,  90.6  per  cent; 
France,  9.4  per  cent. 
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It  is-  apparent  that  under  the  tariff  act  of  1909^  which  imposed  a 
duty  of  35  cents  per  pound,  the  imports  were  negliffible,  being  only 
about  0.2  per  cent  ox  the  American  production.  The  tariff  act  of 
1913  reduced  the  duty  from  35  cents  to  5  cents  per  pound.  Imports 
rose  to  12,892  pounds  during  the  fiscal  year  ending  June  80,  1914, 
and  to  49,493  pounds,  valued  at  $17,047,  during  the  fiscal  year  ending 
June  30,  1915,  and  then  again  became  negligible.  The  imports  at 
their  maximum  may  therefore  be  estimated  at  about  6  per  cent  of 
the  total  American  production. 

However,  although  the  import  statistics  do  not  distinguish  between 
the  technical  and  United  States  Pharmacopoeia  grades,  information 
has  been  received  from  persons  faimiliar  with  the  trade  that  the 
tannic  acid  imported  was  almost  entirely  the  United  States  Phar* 
macopcBia  grade.  The  imports  at  their  maximum  were  about  one- 
quarter  of  the  American  production  of  the  United  States  Pharma- 
copoeia grade. 

The  following  table  gives  the  German  imports  and  exports  of 
tannic  acid  and  gallic  acid : 

Tabijb  IV. — Imports  and  exports  of  tannic  acid  and  gallic  acid  for  Germany , 

1910-1913} 


Year. 

Exports  from  Ger- 
many. 

Imports  into  Oec^ 
many. 

Pounds. 

Value. 

Pounds. 

Value. . 

1910 

2,087,536 
2,078,497 
1,664,693 
1,720,470 

$676,158 
554,540 
459,816 
491,232 

210,319 
249,340 
826,501 
256,615 

S45,458 

1911 

53,788 

1912 

70,448 

1913 

60,928 

• 

» Source :    Vierteljahrshef te    zur    Statlstik    des    Deutschen    Relchs. 


GAIXIG  ACID. 

Production, — ^The  following  table,  compiled  from  reports  sub- 
mitted to  the  Tariff  Commission  by  manufacturers,  gives  the  produc- 
tion of  gallic  acid  for  1915, 1916,  and  1917 : 

Table  V. — Production  of  yallic  odd    {technical  and   United  States  l^harnut" 

copcdia)  in  United  States,  191o-1917. 


ear. 


Pounds. 


Value. 


1915 
1916 
1917 


345,572 
1,002,485 
1,227,982 


1191,665 

732,472 

1,140,279 


The  large  increase  in  the  production  of  gallic  acid  is  due  primarily 
to  the  growth^  of  the  American  dye  industry  which  has  consumed 
much  gallic  acid  in  the  manufacture  of  dyes. 

The  American  producers  are :  The  Eastman  Kodak  Co.,  Rochester, 
N.  Y. ;  Mallinckrodt  Chemical  Works,  St.  Louis,  Mo. ;  National  Ani- 
line &  Chemical  Co.,  New  York  City ;  Zinsser  &  Co.,  Hastings-on- 
Hudson,  N.  Y. 
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Imports, — ^The  imports  of  gallic  acid  are  shown  in  the  following 

table : 

Table  Vj  . — Imports  of  gallic  acid  for  consumption  in  the  United  St^ites,  1910-1919. 


.     yhralyr?.- 


1910 

1910 

1911 

1912 

1913 

19H» 

1914^ 

19151 

1916 

1917 

1918 

1919 

1919  (calendar  year) 


Uatcsofduty. 


10  c?nts  per  pound . 
8  cents  per  pound . 

do 

do 

do , 


do 

6  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 
.do. 


Quantities. 


Pownds. 

1,102 
78,ie2 
45,964 
28,017 
51,326 

4,589 
57,016 
41.558 

5,101 


8,643 
22 
22 


Value. 


S263 
23,205 
13,861 

»,701 
17,086 

1,557 
18,872 
14,992 

1,965 


9.708 
26 
26 


Patles 
collected. 


8110 
6.252 
3,677 
2.313 
4,106 

367 
3.423 
2.193 

906 


519 
1 
1 


Value 
per  unit 
of  quan< 

tity. 


•0.239 
.297 
.302 
.335 
.333 
.339 
.331 
.361 
.385 


1.123 
1.18 

1.18 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cenf. 
41.90 
26.95 
26.53 
23.84 
21.03 
23. 5H 
18. 14 
16. (K 
15.58 


f>  35 
4.54 
4.54 


1  Act  of  1909,  July  1, 1913,  to  Oct.  3, 1913. 


8  Act  of  1913,  Oct.  4,  1913,  to  Juu^  30, 1914. 


Imports  of  gallic  acid  during  the  1914  fiscal  year  came  entirely 
from  Germany. 

PYBOGALLIC   ACID. 

Production; — ^The  following  table,  compiled  from  reports  submitted 
to  the  Tariff  Commission  by  manufacturers,  gives  the  production  of 
pyrogallic  acid  for  1915,  1916,  and  1917: 

Table  VII. — Vroduction  of  pyrogallic  acid  in  the  United  States,  1915-1917. 


Yp.<ir. 

- 

1915 

-  -  _     •  _  _ 

1916 

1917 

Pound.s. 


97,848 
144.832 
205.308 


Value. 


8113,878 
261,158 
539, 710 


The  following  firms  are  manufacturers  of  pyrogallic  acid  in  the 
United  States:  Eastman  Kodak  Co.,  Kochester,  N.  Y.;  Mallinckrodt 
Chemical  Works,  St.  Louis,  Mo.;  Zinsser  &  Co.,  Hastings-on-Hudson, 
N.  Y. 

Imiyorts, — ^The  imports  of  pyrogallic  acid  have  been  a  much  larger 
proportion  of  the  American  production  than  in  the  case  of  either 
tannic  or  gallic  acids. 

Table  VIII. — Imports  of  pyrogallic  acid  for  consumption  in  the  United  States,  1910-1919. 


Fiscal  year. 


1910 

1911 

1912 

1913 

19141 

1914« 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) . 


Rates  of  duty. 


25  per  cent 

do 

do 

do 

do 

12  cents  per  pound . 

do 

do 


Quantities. 


Pound*. 

37,167 

22,145 

28,961 

9,512 

196 

23,419 

10,564 

169 


Value. 


$25,260 

14,188 

22.804 

9,278 

181 

20,315 

9,514 

227 


Duties 
collected. 


$0,316 
3,547 
5.701 
2,320 

45 
2,810 
1,267 

20 


Value 
per  unit 
of  quan- 
tity. 


$0.68 
.641 
.787 
,975 
.92 
.867 
.901 
1.345 


Actual 
and  com- 
puted acl 
valorem 
rate. 


Per  ctnit 
25.00 
25.00 
25.00 
25.00 
25.00 
13.83 
13.32 
8.93 


12  cents  per  pound. 

do 

do 


276 


547 


33 


1.98 


■t- 


0.03 


1  Act  of  1909,  July  1, 1913,  to  Oct.  3, 1913. 


» Act  of  1913,  Oct.  4, 1913,  to  Juno  30, 1914. 
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..  Gemumy  supplied  06 A  per  cent  of  the  iiiiport^  of  pyrogallol  dur- 
ing the  fiscal  year  endii^  June  80, 1914. 

PRICES. 

The  price  of  technical  tannic  acid  was  exceptionally  steady  at  30 
to  35  cents  per  pound  for  several  years  before  the  passage  of  the 
tariff  axst  of  1913.  The  price  rose  to  70  cents  at  the  outbreak  of  the 
European  war  but  soon  declined  a^in  to  45  cents  duriuj^  the  fall  of 
1915  and  the  early  part  of  1916.  During  the  summer  of  1918  prices 
fose  to  a  new  hign  level  of  80  to  90  cents,  but  have  since  fallen  to  65 
cents.  Technical  tannic  acid  is  thus  one  of  the  few  commodities 
which  has  not  shown  a  considerable  rise  during  the  war. 
'  Tlie  price  of  tannic  acid  U.  S.  P.  has  advanced  recently  more  than 
the  technical  grade.  During  1912  and  1913,  until  the  passage  of  tlie 
tariff  act  of  1913,  the  price  was  steady  at  78  to  80  cents.  The  price 
dropped  about  20  cents  following  the  passa^  of  the  tariff  act  of  1913. 
It  has  since  risen  to  about  $1.40,  whicn  is  about  twice  the  price  of  the 
technical  acid. 

The  following  table  shows  the  price  of  technical  and  U.  S.  P. 
tannic  acid  as  quoted  in  the  Oil,  Paint  and  Drug  Reporter : 

T.vnr.E  rx. — yVholcsalc  prices  of  tannic  ccid  at  Nc::'  Torlc, 

[Cents  per  pound,  Kpot.] 


r>ato. 


3an.l,  W121... 
Apr.  1,1912.... 
iuly  1,1912.... 
gept.80, 1912.. 
peQ.80, 1912... 
Mar.  81, 1913.. 
June  8Q«  1913... 
Sept.  20,  1013- . 
I>ee.29,19ia... 
Mar.  80, 1914... 
June  29, 1914... 
d«I»t.9R,ldl4.. 
Dec  28, 101-1.. 
Mar.  29, 1915., 
Jtme  28, 1915.. 
Sept.  27, 1915. 


Toclmical. 


sxy-bi 

50-51 
?»-71 
79-71 

65-6Q 

45-50 


United 

States 

FliarmBOO- 

poeia. 


7?M» 

7»-80 

78-80 

7B-80 

78-80 

7»=80 

78-«)11 

7*-S0 

«7-<0 

!»-56 
75-76 

75-7611 

65-66 

65-60 

80-81 


Dato. 


Technical. 


Jan.  3, 1916.. 
Apr.  8, 1916.. 
Ji0y8,1916.. 
OdE.t,1916.. 
Jan.  1.1917.. 
Apr.  1, 1917,. 
July  1,1917.. 
Oct.  1,1917.. 
Jan.  1,1918.. 
Apr.  1,  ms.. 
Jaly  1,1918.. 
0<£7,1918.. 
Jan.  6, 1919.. 
Apr.  1.1919.. 
July  1,1919.. 
Oct.  1,1919.. 


45-50 
60-63} 

60-«3j 
65-RO 
65-80 
65-80 

80-95 
55-70 
55-60 
60-65 
65-89 
65-80 
65-80 
45-60 
6>S5 


United 

States 

Fhannaoo- 

poda. 


80-81 

100-106 
100-106 
100-10(J 
95-100 
95-95 
135-130 
130-135 
130-140 
130-140 
140-145 
140-190 
140-150 
140-lSO 
130-140 
135-143 


1  rrice3  during  1012  and  ItlS  for  technfcal  tannic  acid  aTcnf^ed  30  to  3')  oauU  por  pound. 

Table  X. — ^yJ^olesa1e  yrlces  of  pyrogallic  acid  (rcsublimed)  at  Ticiv  York. 

I  Dollars  per  pound,  ftpot.] 


Jan,  1,1912. 

Apr.  1,1912 

July  1,1812 

Sept.  30, 1912. 

Doc.  30, 1912 

Mar.  31, 1918 

June80,  WIS 

fiept. »,  1913.;. 

I>oc.29,1913 

Har.S0,1914 •> 

Juno  29, 1914 

Sept.  ^1914 

Dec  28, 1914 

Mar.  29, 1915 

iiBie28s,  ms 

Sept.  27, 1916 


1.35-1.45 

1.35-1.45 

1.35-1.451 

1.35-1.45 

1.3&-1.45 

1.20-1.40 

l.a»-1.40 

1.30-1.40 

1.20-1.40 

1.20-1.40  ti 

1.20-4.40 

2.50. 
1.0»-2.OO| 
1.35-1.65 
1,36-1.68 
1.25-1.46 


Jan.  3, 1016. 

Apr.  3, 1916 

J«^3,1916 

Oct.  5^  1916 

Jan.  1,1917 

Apr.  1,1917 

Jt5y  1,1917 

Oct.  1,1917 

Jan.  L 1918 

Apr.  1,1918 

JiUy  1,1918 

Oct.  7, 1918 

Jaii.«.ie» 

Apr.  1,1918. 

Jl&l,ie]» 

Oct.  1,1019 


1.25-1.45 

2.75-3.96 

2.90-3.20 

3.2S 

3.35 

3.25 

3.2S 

3.15-3.25 

3.10 

8.10 

3.25-3.80 

3.25-3.60 

2.70-3.08 

*.35-.... 

2.36-..., 
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Prices  on  gallic  acid  (tJ.  S.  P.)  have  been  quoted  only  since  1915. 
From  that  time  to  January,  1920,  the  price  about  doubled*  The 
following  table  gives  the  price  of  gallic  acid: 

Table  XI. — Wholesale  prices  of  gallic  acid  (U,  S.  P,)  at  Xcw  York. 

(Dtdlars  per  pound,  spot.) 


April,  1916... 
Ji3y,1915.... 
October,  1915 
January,  1916 
April,  1916... 
JuJy,1916.... 
October,  191G. 
January,  1917 
April,  1917... 
Jidy,1917.... 


0.75-0.80 

.75-  .80 

.85-  .90 

.85-  .90 

1.25 

1.35 

1.28-1.30 

1.28-1.30 

1.30-1.50 

1.30-1.50 


October,  1917... 
January,  1918. . 

April,  1W8 

Jifly,1918 

OctoDer,  1918... 
January,  1919. . 

April,  1919 

July,  1919 

October,  1 919. . 
January  1, 1920 


.50-1.52 

.55-1.60 
.5&-1.60 
.65-1.60 
.60-1.66 
.60-1.^5 
.00-1.15 
.1^1.45 
.15-1.45 
40-1.60 


TARIFF  HISTORT. 


The  rates  of  duty  since  1897  are  shown  in  the  following  table : 


Act  of 

1807 

1909 

1913 

Nutc^&lls.  crude,  not  ad- 

Free 

Free 

Freo.i 

vaaicea. 
Nutgalls,  advanced 

Extracts 

i  cent  per  pound  plus  10 
per  cent. 

N.s.p.f 

60..... 

i  cent  per  pound  plus  10 
per  cent. 

:.do 

Free. 

1  cent  per  pound. 

5  cents  per  pound. 

6  cents  per  pocnd. 
12  cents  per  pound. 

Tannic  acid 

35 

Gallic  acid 

10 

8 '. 

Pyrogallic  acid 

N.  s.  p.  f.  25  per  cent 

• 

N.  s.  p.  f.  25  per  cent 

1  Whether  or  not  advanced  in  value  or  condition  by  shredding,  grinding,  chipping,  crushing,  or  any 
Other  process. 

TARIFF  PROBLEMS. 

These  industries  are  necessarily  dependent  on  imported  raw  ma- 
terials. The  crude  raw  materials  have  been  on  the  free  list  in  all 
tariff  laws  since  1857,  If  Congress  should  desire  to  raise  revenue  by 
a  duty  on  nutgalls  a  compensatory  duty  on  extracts  and  decoctions 
of  nutgalls,  tannic  acid,  gallic  acid,  and  pyrogallic  acid  would  be 
logical. 

The  adjustment  of  the  rates  on  extracts  and  decoctions  of  nutgalls 
and  on  tannic  acid  should  also  be  carefully  considered. 

The  distinction  between  tannic  acid  and  nutgall  extracts  and  the 
classification  of  "  extracts  of  nutgalls  "  has  occasioned  much  litigation 
under  the  tariff  acts  and  several  changes  in  phraseology  in  succeeding 
tariff  acts.  For  the  present  purpose  it  will  be  sufficient  to  begin  the 
discussion  with  the  tariff  act  of  1894  which  did  not  specifically  men- 
tion extracts  of  nutgalls.  Under  this  act  a  solid  desiccated  extract 
of  nutgalls  was  classified  by  the  General  Appraisers  as  tannic  acid  or 
tannin  (T.  D.  17354).  There  is  nothing  to  show  how  a  liquid  extract 
was  classified  at  that  time.  The  act  of  1897  contained  a  provision  for 
"  *  *  *  nutgalls  ♦  ♦  *  advanced  in  value  or  condition  by 
refining,  grinding,  or  other  process  *  *  * »»  but  the  Treasury  De- 
partment held  (Mar.  7,  1898)  that  this  j)rovision  did  not  cover 
aqueous  extracts  of  nutgalls  which  were  classified  as  an  unenumerated 
manufactured  article  dutiable  at  20  per  cent  (T.  D.  19052).    On  June 


TARIFF   INFORMATION   SURVEYS.  49 

11, 1900  (T.  D.  22278)  while  the  same  act  was  in  force,  it  was  decided 
by  the  General  Appraisers  that  extract  of  nutgalls  should  be  classified 
directly  or  by  similitude  as  nutgalls  advanced  in  condition  at  a  duty 
of  one-fourth  cent  per  pound  plus  10  per  cent.    The  same  year  the 
Treasury  Department  changed  to  this  classification  (T.  D.  22529). 
Three  years  later,  however,  the  General  Appraisers  reversed  them- 
selves and  classified  an  aqueous  extract  of  nutgalls  as  "  tannic  acid  " 
(T.  D.  24395).    This  decision  was,  however,  reversed  by  the  United 
States  Circuit  Court  for  the  District  of  Massachusetts  (T.  D.  26544, 
Proctor  V.  United  States,  139  Fed.,  686 ) ,  which  decided  that  aqueous 
extracts  should  be  classified  as  "  nutgalls    *    *    *    advanced  in  value 
or  condition  "  dutiable  at  one-fourth  cent  per  pound  plus  10  Der  cent. 
This  decision  was  aflSrmed  by  the  United  States  Circuit  Court  of 
Appeals  (145  Fed.,  126,  T.  D.  27115). 

This  classification  was  evidently  accepted  by  Congress  in  so  far  as 
it  applied  to  aqueous  extract  of  nutgalls  and  definitely  written  into 
the  tariff  act  of  1909  which  contains  a  provision  (par.  22)  for 
"  *  *  *  extracts  of  nutgalls,  aqueous,  one-fourth  of  1  cent  per 
pound  pins  10  per  centum  ad  valorem  *  ♦  *."  This  is  the  same 
rate  as  was  imposed  upon  « *  ♦  *  nutgalls  ♦  *  *  which  are 
advanced  in  value  or  condition  by  any  process  or  treatment  whatever 
beyond  that  essential  to  the^  proper  packing  of  the  drugs  and  the 
prevention  of  decay  or  deterioration  pending  manufacture." 

The  act  of  1913  changed  the  language  so  that  it  reads  (par.  30) 
"  Extracts^  and  decoctions  of  nutgalls  *  *  *  all  of  the  foregoing 
not  containing  alcohol  and  not  medicinal,  three-eighth  cent  per 
pound." 

The  omission  of  the  word  aqueous,  which  appeared  in  the  act  of 
1909,  has  broadened  its  scope  so  that  a  solid  obtained  by  the  evapora- 
tion of  a  liquid  extract  may  be  classified  under  this  provision.  Under 
this  provision  the  distinction  between  "  tannic  acid  "  and  a  solid  "  ex- 
tract of  nutgalls  "  is  not  clearly  defined.  The  effect  is  clearly  evident 
in  the  statistics  of  imports  (see  p.  44). 

In  1912  the  average  declared  value  of  the  extract  was  $0,109  per 
pound  with  duty  equivalent  to  12.8  per  cent,  whereas  the  average  de- 
clared value  of  the  tannic  acid  was  $0,479  per  pound  with  a  duty  equiva- 
lent to  73  per  cent.    This  indicates  that  there  was  marked  difference 
in  the  quality  of  the  products,  the  extract  being  more  dilute  or  more 
impure,  or  both.    After  the  passage  of  the  act  of  1913  the  declared 
value  of  the  extract  has  increased  and  of  the  tannic  acid  has  decreased 
until  in  1918  the  declared  value  of  the  extract  actually  exceeded  the 
declared  value  of  tannic  acid.    In  1918  the  declared  value  of  the  ex- 
tract was  $0,349  with  a  duty  equivalent  to  1.07  per  cent  and  the  de- 
clared value  of  the  tannic  acid  was  $0,262  with  a  duty  equivalent  to 
19  per  cent.     There  has  evidently  been  a  marked  change  in  the 
character  of  the  merchandise  imported  under  these  provisions. 

Very  recently  merchandise  which  was  claimed  to  be  extract  of  nut- 
galls  and  on  analysis  showed  78.34  per  cent  of  tannic  acid  was  held 
on  the  record  without  evidence  of  the  manufacturing  process  to  be 
dutiable  as  tannic  acid.  (G.  A.  8291,  T.  D.  38151  of  1919;  affirmed, 
T.  D.  38555  of  1920.) 
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THE  LACTHVACID  INDUSTRY. 

Tile  articles  discussed  in  this  chapter  are  covered  by  the  tariff  act 
of  1913,  in  the  following  paragraphs: 

Par.  1.  ♦    *    ♦    lactic  acid,  11  cents  per  pound;   ♦    ♦    ♦ . 

Par.  5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds, 
pii^MiratloQS,  mixtures  and  salts,  and  combinations  thereof  not  specially  pro- 
vided for  la  Uite  aectlon,  IB  per  centum  ad  valorem. 

None  of  tlie  salts  of  lactic  acid  is  provided  for  by  name  in  ttie 
tariff  act  and  all  are  therefore  covered  by  paragraph  5,  except  the 
compounds  of  lactic  acid  and  coal-tar  derivatives,  which  would  be 
dutiable  under  the  tariff  act  of  September  8, 1916. 

DESCRIPTION  AND  USES. 

Lactic  acid^  as  its  name  implies,  is  the  chief  acid  prosent  in  sour 
milk.  It  is  not  present  in  fresh  milk,  but  is  formed  from  the  sugar 
in  the  ndlk  during  the  fermentation  or  souring.  It  is  also  present  in 
some  other  fermented  food  products,  such  as  sauerkraut.  Commer- 
cial supplies  of  lactic  acid  are  not  obtained,  however,  from  milk,  but 
by  the  reflated  fermentation  of  some  form  of  sugar,  starch,  or  other 
carbohydrate  materiaL 

Technical  lactic  acid  is  customarily  graded  according  to  whether 
it  is  li^it  or  daik  in  color  and  according  to  its  strength — 22  per  cent, 
44:  per  cent,  and  66  per  cent  being  strengths  commonly  sold.  These 
grades  contain  coloring  matter  and  many  impurities  and  usually 
have  an  unpleasant  odor  caused  by  the  presence  of  some  butyric 
acid.  Lactic  acid  U.  S.  P.  is  a  renned  article  containing  not  less 
than  85  per  cent  of  lacttc  acid  and  conforming  to  the  specifications  of 
the  Pharmacopoeia,  which  insure  that,  except  water,  only  traces  of 
impurities  shall  be  present. 

^  Edible  "  lactic  is  a  refined  acid  which,  however,  does  not  conform 
to  the  strict  specifications  of  the  Pharmacopoeia.  It  is  usually 
weaker  than  the  U.  S.  P.  grade,  has  a  yellowish  color,  and  may  con- 
tain small  amounts  of  calcium  sulphate.  It  should  be  free  from 
butyric  acid,  which  is  always  present  in  the  technical  acid,  and  which 
has  an  exceptionally  unpleasant  flavor. 

The  technical  grades  of  lactic  acid  are  used  chiefly  in  tanning  and 
dyeing.  Hides  are  usually  treated  with  lime,  lime  and  sodium 
sulphide,  or  arsenic  sulphide,  to  remove  the  hair.  These  materials 
are  customarily  removed  from  the  hide  by  soaking  in  the  "bran 
drench."  The  bran  drench  is  prepared  by  the  fermentation  of  a 
mixture  of  bran  and  water  which  yields  an  acid  solution  containing 
lactic,  acetic,  and  butyric  acids.  Lactic  acid  or  lactic  acid  mixed 
with  sodium  or  potassium  lactate  is  now  being  used  by  many  tanners 
as  a  substitutfe  for  the  bran  drench.  Lactic  acid  is  used  for  **  plump- 
ing "  sole  leather.  Tanners  now  consume  over  half  the  lactic  acid 
produced. 

Lactic  acid  is  also  used  in  the  dyeing  of  textiles  and  leather,  espe- 
cially in  the  chrome  mordanting  of  wool  and  as  a  substitute  for 
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acetic  acid  in  dyeing  ami  printing.  It  has  the  advantage  of  being 
much  less  volatile  than  acetic  acid,  and  therefore  is  less  liable  to  m 
lost  in  operations  involving  steaming  or  boiling.  The  antimony 
salt  of  lactic  acid  is  a  competitor  of  tartar  emetic  in  dyeing,  and 
titanium  lactate  is  used  in  making  leather. 

Edible  lactic  acid  has  not  been  marketed  extensively,  but  recent 
discoveries  and  commercial  developments  will  probably  cause  it  to  be 
placed  on  the  market  in  larger  amounts  and  at  a  lower  price.  A  large 
market  will  probably  develop  for  beverages,  and  lactic  acid  may 
prove  a  serious  rival  to  citric  acid  for  these  purposes.  Another  large 
prospective  use  is  in  the  baking  industrjr.  It  is  claimed  that  the 
addition  of  lactic  acid  or  a  mixture  of  lactic  acid  and  sodium  lactate 
to  the  dough  results  in  a  marked  improvement  in  the  quality  of  the 
bread,  especially  when  wheat  substitutes  are  used.  Lactic  acid 
favors  a  more  vigorous  yeast  fermentation  in  the  dough,^  which  is 
desirable,  and  inhibits  the  undesirable  fermentations  which  some- 
times result  in  the  formation  of  "ropy''  bread  or  "sour"  bread. 
Lactic  acid  is  also  used  to  some  extent  in  the  brewing  trade. 

Lactic  acid  U.  S.  P.  and  several  salts  of  lactic  acid  are  also  used 
in  medicine.  It  is  sometimes  prescribed  in  cases  of  dyspepsia,  diar- 
rhea, croup,  cholera  carcinoma,  and  as  a  solvent  for  false  membrane. 
Calcium  lactate  or  calciimi  lacto-phosphate  is  occasionally  prescribed 
as  a  cure  for  rickets  and  malnutrition  of  children.  Some  medical 
authorities  claim  that  the  habitual  consumption  of  foods  or  beverages 
containing  lactic  acid  acts  as  a  preventive  of  intestinal  diseases,  such 
as  typhoid  fever  and  cholera. 

PROCESS   OF  Z^ANUFACTURE. 

The  manufacture  of  lactic  acid  may  be  considered  as  three  steps : 
1st,  the  preparation  of  the  raw  material  in  a  condition  suitable  for 
the  fermentation;  2d,  the  fermentation  under  conditions  so  regu- 
lated as  to  yield  lactic  acid  primarily;  3d,  the  conversion  of  the 
product  into  a  form  suitable  for  sale  and  use. 

Various  raw  materials  are  used.  Glucose,  made  from  cornstarch, 
gives  a  "  light "  product  of  good  quality,  but  is  more  expensive  than 
some  other  materials.  Molasses  from  either  cane  or  beet  sugar  was 
formerly  the  principal  raw  material,  but  is  now  in  such  great  demand 
for  food  and  for  alcoholic  fermentation  that  other  cheaper  materials 
are  often  used.  Farinaceous  materials,  such  as  spoiled  corn  and  pota- 
toes, have  been  employed. 

These  require  a  preliminary  treatment  by  boiling  with  acid  in 
order  to  convert  the  starch  into  glucose,  a  variety  of  sugar. 

Kecently  the  waste  obtained  in  the  manufacture  of  buttons  from 
vegetable  ivory  (tagua  nuts)  has  become  an  important  raw  material 
for  making  lactic  acid.  This  material  must  be  heated  with  sulphuric 
acid  under  pressure  to  convert  it  into  mannose  (another  variety  of 
sugar)  and  the  acid  must  then  be  neutralized.  The  sugar  solution 
from  any  of  these  sources  must  be  diluted  to  the  proper  strength, 
and  some  nitrogeneous  plant  food,  such  as  com  meal,  then  added  to 
nourish  the  microorganisms  responsible  for  the  fermentation. 

Sugar  is  fermented  by  many  different  organisms  yielding  different 
products,  such  as  alcohol,  lactic  acid,  citric  acid,  butyric  acid,  glycer- 
ine, and  acetone.    The  problem  is,  therefore,  to  control  fermentation 
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in  order  to  secure  the  maximum  yield  of  lactic  acid  and  the  minimum 
of  other  products.  This  is  accomplished  not  by  sterilization  of  the 
materials  and  apparatus  and  subsequent  inoculation  with  a  pure 
culture  of  the  desired  ferment,  but  rather  by  controlling  the  tempera- 
ture and  acidity  of  the  liquid.  The  lactic-acid  ferment  thrives  at 
a  temperature  above  that  at  which  the  other  varieties  of  ferments  are 
able  to  develop  vigorously. 

The  fermentation  process  yields  much  heat ;  artificial  heat  is  there- 
fore not  necessary  except  at  the  beginning  of  the  fermentation  or 
in -very  cold  weather.  The  lactic  acid  produced  tends  to  stop  the 
process,  and  the  acid  must  therefore  be  neutralized  from  time  to 
time  by  the  addition  of  lime.  The  fermentation  requires  about  six 
or  eight  days  and  the  product  is  a  dilute  solution  containing  calcium 
lactate,  lactic  acid,  with  some  butyric  and  succinic  acids,  glycerine, 
coloring  matter,  and  unchanged  sugar. 

^  In  order  to  convert  this  material  into  a  form  suitable  for  sale,  the 
lime  must  be  eliminated  by  the  addition  of  sulphuric  acid.  This 
converts  the  calcium  lactate  into  lactic  acid  and  calcium  sulphate 
which  is  insoluble  and  can  be  separated  by  filtration.  The  resulting 
liquor  is  then  evaporated  in  copper  vessels,  to  the  desired  strength, 
usually  22  per  cent  or  44  per  cent. 

The  manufacture  of  the  edible  and  U.  S.  P.  lactic  acid  is  a  more 
difficult  and  complex  process,  the  details  of  which  are  guarded  as 
tfade  secrets.  The  crude  fermentation  lactic  acid  is  purified  either 
(a)  by  crystallization  of  some  salt  (usually  the  calcium  or  zinc  salt) 
and  then  by  the  separation  of  the  free  acid,  or  (6)  by  the  distillation 
of  the  crude  acid  with  superheated  steam  in  a  vacuum  still,  or  (c)  by 
the  extraction  with  amyl  alcohol  or  ether.  The  latter  method  is 
usually  employed  to  make  U.  S.  P.  lactic  acid. 

The  output  of  edible  lactic  acid  in  the  past  has  been  only  a  small 
percentage  of  the  output  of  the  technical  acid.  However,  it  is  re- 
ported that  manufacturers  are  planning  to  increase  the  production 
of  the  pure  acid  manyfold  in  the  near  future.  There  are  at  least 
four  American  companies  with  well-matured  plans  to  enter  this  field, 

HISTORY  OF  THE  INDUSTKY, 

The  manufacture  and  chief  uses  of  lactic  acid  were  developed  by 
Americans.  The  industry  was  well  established  in  the  United  States 
before  the  manufacture  of  lactic  acid  was  undertaken  in  foreign 
countries. 

The  founder  of  the  industry  was  Charles  E.  Avery,  who  built  the 
first  lactic-acid  factory  in  Littleton,  Mass.,  i;i  1881.  It  had  long 
been  known  that  lactic  acid  is  formed  by  the  fermentation  of  starch 
and  sugar  and  that  the  process  always  stopped  after  converting  only 
a  small  fraction  of  the  sugar  into  lactic  acid.  Avery  found  that  the 
fermentation  is  stopped  by  the  accumulation  of  the  lactic  acid  itself 
and  that  if  the  acid  is  neutralized  as  formed,  the  fermentation  may 
be  continued  until  nearly  all  of  the  sugar  is  converted  into  salts  of 
lactic  acid. 

Avery  at  first  attempted  to  market  the  product  in  the  form  of 
an  acid  calcium  lactate  for  use  in  baking  powders  as  a  substitute  for 
cream  of  tartar.  This  attempt  was,  however,  not  successful,  owing 
to  difficulties  in  refining  the  lactic  acid  and  to  unsatisfactory  keeping 
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qualities  of  the  baking  powder  made  therefrom.  The  product  was 
then  sold  under  the  proprietary  name  of  ^'  Lactart  ^  as  an  acid  bev- 
erage. The  original  company^  the  Avery  Lactate  Ck).,  discontinued 
manufacturing  m  1887,  and  the  plant  was  turned  over  to  the  bond- 
holders, who  continued  the  business  under  the  name  of  the  Avery 
Lactart  Co.  In  1894:,  A.  A«  Claflin,  who  was  connected  with  the 
Avery  Lactart  Co.,  developed  the  use  of  lactic  acid  in  tlie  dyeing 
of  wool  with  chrome  mordants.  A  technical  grade  of  acid  which  was 
con^aratively  easy  to  make  was  satisfactory  for  the  purpose,  and  a 
rapid  expansion  of  the  industry  followed  the  broadening  of  the 
market.  Within  a  few  j-ears  the  manufacturers  developed  the  use 
of  lactic  acid  in  tanning  leather  as  a  substitute  for  the  oran  drench 
and  as  a  plumping  agent.  The  tanning  industry  has  since  become 
the  largest  outlet  for  lactic  acid.  As  a  result  of  these  discoveries 
the  output  increased  from  about  10,000  pounds  in  1894:  to  about 
400,000  pounds  in  1897. 

In  1895  the  Avery  Lactart  Co.  changed  its  name  to  the  Avery 
Chemical  Co.  and  established  agencies  in  England,  Belgium,  and 
Germany  to  develop  their  export  Dusiness. 

The  industry  has  since  had  a  considerable  growth  in  the  United 
States.  The  output  of  technical  lactic  acid  during  1917,  calculated 
as  100  per  cent  lactic  acid,  exceeded  1,900,000  pounds,  valued  at  ap- 
proximately $340,000.    This  is  nearly  twice  the  output  during  1915. 

The  following  companies  have  made  technical  lactic  acid  during 
1917  or  1918 :  American  Alkali  and  Acid  Co.,  Bradford,  Pa. ;  Atlan- 
tic Chemical  Co.,  Mansfield,  Mass.;  Avery  Chemical  Co.,  Lowell, 
Mass. ;  Harrison  Works  of  Du  Pont  Co.,  Philadelphia,  Pa. ;  West 
Chester  Chemical  Co.,  Pelham,  N.  Y. ;  and  Woolner  &  Co.,  Peoria,  III. 

Edible  lactic  acid  was  put  on  the  market  during  1915  by  the  Avery 
Chemical  Co. 

In  1896  the  first  commercial  lactic-acid  factory  outside  the  United 
States  was  erected  by  C.  Boeringher  &  Sohn,  of  Nieder  Ingelheim, 
Germany.  The  industry  has  since  grown  in  Germany  much  more 
rapidly  than  in  the  United  States.  Although  no  figures  on  Ger- 
many's production  are  available  the  exports  from  Germany  have 
been  at  least  twice  as  great  as  the  American  production. 

INTERNATIONAIi  TRADE. 

The  following  tables  from  "  Vierteljahrsheft-e  zur  Statistik  des 
Deutschen  Reichs  "  for  1914  show  imports  and  exports  from  Ger- 
many : 

Table  I. — Imports  and  exports  of  lactic  acid  and  its  salts  for  Germani/,  1909- 

1913. 


Year. 


1900 
1910 

1918 


Imports  Into  Ger- 
many. 


g^l    Value. 


6,614 

42,108 

34,171 

111,773 

96,455 


>476 
2,382 
2,1^ 
6,670 
1,667, 


ExpcHrts  from   Ctor- 
manr. 


Quantity 
(pounds). 


2,300,941 
2,817,479 
3,983,051 
3,923,747 
4,518,328 


Value. 


8124,340 
152,210 
271,786 
29),  462 
311,808 
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Table  IL — Exports  of  lactic  {und  and  its  salts  from  Germany  ^  hy  principal  countries  ^  19tS, 


Expa-tod  to— 


TTnitcd  S3ngdoi!i 
Ftbhoo.  ......... . 

United  States.... 

Switxerland 

Anstria-Hungary 

Kiissia 

Japan 

All  others 

Total 


Quantity 

(pounds). 


1.681,7.W 
621,  M8 
449,738 

207,013 

12ft,  103 

62,800 

1, 132)604 


V'fthie. 


$^,370 
48,9» 
46,211 
11,434 
13,215 
12,148 
18,S80 
7«,222 


4,51S,828  311,808 


The  principal  raw  material  in  Gormanv  is  potato  starch  which  is 
produced  fli  large  quantities  in  the  weli-dercloped  potato-product 
industry  of  eastern  Germany  and  Poland.  With  the  more  intensive 
raethods  of  cultivation  and  the  liberal  use  of  fertilizers,  yields  aver- 
aging about  300  bushels  of  potatoes  to  the  acre  are  obtained.  The 
Gtermans  have  developed  a  variety  of  potato,  rich  in  starch  and  low 
in  protein,  which  furnishes  the  raw  material  for  important  potato- 
starch,  alcohol,  and  lactic-acid  industries.  Nevertheless  the  German 
industry  does  not  have  any  advantage  in  raw  materials  over  the 
American  industry,  which  depends  on  corn  and  vegetable  ivory  waste 
for  raw  materials. 

IMPORTS. 
Table  III. — Imports  of  lactic  acid  for  consumption  in  the  United  States^  1906-1919, 


Fiscal  year 


1906.. 
1907.. 
1908.. 
1909.. 
1910  1. 


1911.. 
1912. . 
1913.. 
18101. 


1911.. 
1912.. 
1913. . 
1914  «. 
1914  «. 
1915. . 
1916. . 
1917.- 
1918. . 
1919. 


Rates  of  duty. 


3  cents  per  pound 

do 

do 

do 

2  c?nts  per  pound  when 
containing  i?ss  then  40 
per  cant. 

do 

do 

do 

3  c?nts  per  })ouud  when 
containing  more  thiui  40 
por  c?nt. 

do 

do 

do 

do 

1*  cents  per  pound 

do 


.do. 
.do. 
.do. 


Quantity. 


Pounds. 
37, 867 

44,708 

82.671 

185.  ai5 

3,650 


28.266 

32,878 

19,521 

214,354 


173. 105 

302,457 

139.233 

34,103 

242,134 

143.291 

17,815 

100 

330 


Value. 


$6,480 

5.140 

11.069 

18,022 

357 


3.29S 

3.201 

1.295 

17.039 


13,172 

22.006 

17.734 

4,61S 

25,605 

26, 787 

10,a30 

160 

544 


Duties 
collected. 


$1,136 

1.341 

2.4S0 

5.578 

73 


565 

658 

390 

6,431 


5,193 

9,071 

4,177 

1,023 

3,632 

2.149 

268 

2 

5 


Value 
r-cr  unit 
of uuan- 

tity. 


$0.17 
.11 
.13 
.10 
.10 


.12 
.10 
.07 
.08 


.03 
.07 
.13 
.14 
.11 
.19 
.62 
1.60 
1.65 


Actual 
and  c!om- 
ptited  ad 
vabrem 

rate. 


Per  cent. 
17.53 
26.09 
22.41 
30.95 
20. 45 


17.14 
20.16 
30.15 
37.74 


39.42. 

41.24 

23.55 

22.15 

14.18 

8.02 

2.45 

.94 

.91 


1919  (calendar  year) . 


IJ  cents  per  pound. 


11,023 


3.92; 


165 


.35 


4.21 


1  Act  of  1909,  Aug.  6, 1909,  to  June  30,  1910. 
«  Act  of  1909,  July  1, 1913,  to  Oct.  3,  1913. 
3  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 


The  import  statistics  are  not  directly  comparable  because  they  do 
not  furnish  definite  information  in  regard  to  the  strength  of  the  acid. 
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In  order  to  avoid  the  payment  of  freight  and  duties  on  water,  the 
acid  which  is  handled  m  international  trade  is  generally  stronger 
than  that  sold  in  the  American  markets. 

It  is  clear  from  Tables  I  and  II  that  in  the  period  immediately 
preceding  the  war  the  German  industry  had  considerably  outgrown 
the  American  industry.  German  exports  alone  were  more  than  twice 
the  American  production.  Since  the  beginning  of  the  war,  the 
American  industry  has  grown  rapidly,  the  output  having  doubled  in 
three  years. 

The  United  States  export  statistics  do  not  give  data  on  the  expor- 
tation of  lactic  acid.  Information  received  by  the  Tariff  Commis- 
sion shows  that  at  least  one  American  manufacturer  was  exporting 
lactic  acid  before  the  outbreak  of  the  European  war,  although  in 
amounts  much  smaller  than  the  German  exports.  Since  the  out- 
break of  the  European  war  the  American  exports  have  greatly  in- 
creased. 

A  considerable  increase  in  the  American  production  of  edible  lactic 
acid  is  already  evident.  This  product  will  probably  prove  a  serious 
competitor  to  citric  acid  and  tartaric  acid  in  beverages  and  may  even 
prove  to  be  a  competitor  of  vinegar  in  food  products. 


PRICES. 


i 


^ 
1% 


The  prices  of  lactic  acid  vary  widely  according  to  the  quality  of 
the  product.  The  following  prices  on  technical  lactic  acid  are  given 
on  the  authority  of  Mr.  A.  A.  Claflin,  vice-president  of  the  Avery 
Chemical  Co.    The  prices  are  based  on  100  per  cent  lactic  acid. 


Per  pound. 

1805 $0.  80-$l.  00 

1897 .20-  .60 

1900 .16-  .30 

1905 .11-  .24 

1910 .09-  .  20 


Per  pound. 

1914 $0. 0&-$0.  20 

1917 .16-  .30 

1918 .25-  .35 

1919 .25-  .35 


TARirF  HISTORY. 


The  rates  of  duty  on  lactic  acid  from  1883  to  the  present  time  are 
as  follows: 


Act  of— 


Year. 


1883.. 

1890.. 
1894.. 
1897.. 
1£09.. 


1913. 


Para* 
graph. 


594 

473 

363 

1 

1 


Tariff  classiflcatlcn  or  description. 


Acids  used  for  medicinal,  chemical,  or  manufacturing  purposes, 

not  specially  provided  for. 

do 

do 

Lactic  acid 

Lactic  acid,  containing  net  more  than  40  per  cent  by  weight  of 

actual  lactic  acid. 
Containing  over  40  per  cent  by  weight  of  actual  lactic  acid 

Lactloacid 


Bates  of  duty. 


Free. 

Do. 
Do. 
3  cents  per  pound. 

2  cents  per  pound. 

3  cents  per  pcund. 
1}  cents  per  pound. 
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Tabl£  IV. — Rates  of  import  duties  on  lactic  acid  in  principal  countries, 

(Compiled  from  cfficial  texts  on  flie  in  Bnrean  of  Foreign  and  Domestic  Commr  ico,  Department  of  Com« 

morce,  and  corrected  to  Jan.  1, 1919.] 


Countrief!. 


Tariff 
No. 


Foreign  rate. 


United  States  equivalents 
(dollars  per  pound) 


United  States 

United  Kingdom 

France: 

Genei  al  tariff —  * 

60  per  cent  or  less' 

More  than  60  pel  cent  *. 

Minimnm  tariff — 

60  per  cent  or  less  » 

More  than  60  per  cent  * . 

German  y 

Russia 

Italy 

Canada:  & 

British  preferential 

Intermediate 

General  s 

Australia:* 

General « 

British  preferential 

Japan 


238 

238 

238 
238 
278 


112(1 
37 


<1? 
(1) 

216 
216 
216 

281 

281 
229 


Free 

22  francs  per  100  kilos 

25  fiancs  per  100  kilos.... 

15  francs  per  100  kiks 

18  francs  per  100  kilos. . . . 

Free 

3. 96  roubles  per  pood 

25  lire  per  metric  quintal 

20  per  cent  ad  valorem. . . 
27}  per  cent  ad  valorem . 
30  per  cent  ad  valorem . . 

5  per  cent  ad  valorem. . . 

Free 

30  per  cent  ad  valorem . . 


S0.015. 
Free. 


I0.01€3. 
$0.0219. 

$0.0131. 

$0.0158. 

Free. 

$0.0564. 

$0.0219. 

20  per  cent  ad  valorem. 
27  i  per  cent  ad  valoremi 
30  per  cent  ad  valorem. 

5  per  cent  ad  valorem. 

Free. 

30  per  cent  ad  valorem. 


1  Conversions  into  United  States  currency  are  based  on  par  value. 

*  The  general  rate  is  applied  to  the  United  States. 

*  Containing  60  per  cent  or  less  by  weight  of  free  acid. 

*  Containing  more  then  60  per  cent  by  weight  cf  free  acid. 
»  All  ether  acids  n.  c.  s. 

e  Chemicals  and  drugs  n.  c .  s.  ^ 


TARIFF   PROBLEM. 


Under  the  tariff  now  in  force  there  is  a  specific  duty  of  IJ  cents 
per  pound  on  lactic  acid  regardless  of  strengtn  or  purity.  This  duty 
bears  very  unevenly  on  the  different  commercial  strengths  and 
grades  on  the  market.  This  difficulty  might  be  overcome  by  the  sub- 
stitution of  aiiLad  valorem  duty  for  the  present  specific  duty  or  by 
iinj/)sing  a  different  specific  duty  on  the  different  stren^hs  and 
grs^des  of  acid.  Lactic  acid  suitable  for  edible  and  medicinal  pur- 
poses should  logically  be  made  dutiable  at  a  higher  rate  than  the 
technical  grade. 


I! 


I 


THE  OXALIC^ACID  INDUSTRY. 

The  tariff  act  of  1913  contains  the  following  provisions : 

Par.  1.  *    *    *    oxalic  acid,  1 J  cents  per  pouixl   *    •    *  • 

No  salts  or  compoonds  of  oxalic  acid  are  provided  for  by  name 
and  therefore  such  salts,  known  as  oxalates,  would  be  dutiable  un* 
der  paragraph  5,  which  reads: 

Par.  5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  prepa- 
rations, mixtures  and  salts,  and  combinations  thereof  not  specially  provided 
for  in  tills  section,  15  per  centum  ad  valorem. 

DESCKIPTION    AND   USES. 

Oxalic  acid  is  an  organic  acid,  found  in  many  plants  either  in  the 
free  state  or  as  the  potassium  or  calcium  salt.  It  derives  its  name 
fr<Mn  the  plant  oxaUs  acetoseUa  (wood  sorrel),  which  many  yeara 
ago  was  cultivated  as  a  source  of  oxalic  acid.  Oxalic  acid  is  a  white 
crystalline  substance,  containing  water  of  crystallization  and  on  re- 
action with  metals  it  forms  salts,  known  as  oxalates,  a  few  of  which 
are  of  industrial  importance. 

The  largest  use  of  oxalic  acid  is  as  an  acid  rinse  in  commercial 
laundries.    If  the  soap  or  alkah  used  in  washing  cotton  clothing  is 
not  completely  rinsed  out,  a  slight  yellow  coloration  is  apt  to  be 
produced  durmg  ironing.    This  can  be  prevented  by  the  neutraliza- 
tion of  the  alkali  of  the  soap,  by  passing  the  washed  and  rinsed  goods 
through  a  solution  of  some  acid,  and  by  a  further  rinsing  to  remove 
the  acid.    The  several  acids  most  commonly  used  for  this  purpose  are 
oxalic  acid,  acetic  acid,  sulphuric  acid,  and  niter  cake  (acid  sodium 
sulphate).     Sulphuric  acid  and  niter  cake  are  apt  to  damage  the 
goods ;  they  have  only  their  relatively  low  cost  to  recommend  them, 
and  should  never  be  used.    Oxalic  acid  has  an  advantage  over  acetic 
acid  in  that  it  helps  to  remove  iron  stains.    If  used  in  small  amounts 
and  thoroughly  rinsed  out  before  ironing,  it  probably  does  little  or 
no  harm,  but  if  these  precautions  are  not  adhered  to  the  goods  will 
*be  weakened.    Since  careless  work  by  employees  of  laundries  can  not 
be  entirely  avoided,  even  with  the  best  of  intentions  on  the  part  of 
the  proprietor,  the  use  of  oxalic  acid  is  of  questionable  benefit  to  the 
public.    Establishments  laundering  their  own  goods  avoid  the  use  of 
oxalic  acid*     Relatively  few  laundries  in  hotels,  hospitals,  textile 
mills,  or  homes  use  any  oxalic  acid  at  all.    Acetic  acid  is  commonly 
used  in  textile  mills,  and  is  replacing  oxalic  acid  in  many  laundries. 
The  use  of  any  acid  in  the  home  is  unusuaL    The  only  really  essen- 
tial use  for  oxalic  acid  in  laundries  is  in  cases  where  a  special  treat- 
ment is  necessary  to  remove  iron  rust  and  ink  stains. 

Oxalic  acid  has  important  uses  in  dyeing  and  in  printing  textiles, 
especially  in  dyeing  wool  on  a  chrome  mordant  and  in  the  manu- 
facture of  some  dy^.  Straw  articles,  especially  straw  hats,  are 
bleached  with  oxalic  acid,  which  is  the  essential  ingredient  in  many 
proprietary  hat-cleaning  compounds.  Oxalic,  acid  is  also  used  to 
some  extent  for  the  bleaching  of  leathers,  wood  and  cork,  shellac, 
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and  as  an  ingredient  in  metal  polishes.  A  blue  ink  is  made  by  dis- 
solving Prussian  blue  in  oxalic  acid.  Chemical  laboratories  utilize 
oxalic  acid  as  a  reagent  for  many  purposes. 

There  are  a  number  of  salts  of  oxalic  acid  which  are  of  technical 
importance.  Potassium  acid  oxalate  (binoxalate),  known  as  "  salts 
of  sorrel,"  is  used  for  removing  ink  stains,  for  bleaching,  scour- 
ing metals,  and  for  cleansing  wood.  The  ammonium,  potassium,  and 
sodium  salts  are  important  laboratory  reagents.  Cerium  oxalate  is 
used  in  medicine.  Ferrous  oxalate  and  ferric  ammonium  oxalate 
are  used  in  photography,  especially  in  making  blue  prints. 

PROCESSES   OF   MANUFACTURE. 

The  history  of  the  manufacture  of  oxalic  acid  is  exceptionally 
interesting  on  account  of  the  variety  of  methods  that  have  been 
used,  and  because  of  the  probability  that  radical  changes  in  methods 
may  be  expected  in  the  near  future.  In  the  early  part  of  the  nine- 
teenth century  oxalic  acid  and  potassium  oxalate  were  obtained  from 
wood  sorrel  which  was  cultivated  for  this  purpose.  Although  the 
use  of  the  plant  has  been  obsolete  for  a  long  time  the  salt  is  still 
sometimes  called  salt  of  sorrel.  The  next  process  was  the  oxidation 
of  sugar  or  starch,  by  means  of  nitric  acid,  but  this  process  has  also 
become  obsolete. 

A  process  utilizing  sawdust  as  raw  material  superseded  these 
earlier  methods  and  is  still  extensively  used.  Spruce  sawdust  is 
preferred,  but  other  woods  may  be  used.  The  sawdust  is  heated 
with  alkalies  to  about  300°  C.  for  12  to  16  hours.  The  lead- 
ing American  producer  asserts  that  caustic  potash  is  essential 
for  the  purpose  and  that  caustic  soda,  which  is  much  cheaper  than 
caustic  potash  and  which  resembles  it  in  chemical  properties,  is  not 
a  satisfactory  substitute.  Potash  is  not  present  in  the  oxalic  acid  that 
is  sold  and  should  be  recovered  as  completely  as  possible  and  reused. 
The  profits  depend  very  largely  on  reducing  the  losses  of  potash 
to  a  minimum.  This  repeated  use  of  waste  and  mother  liquors  has 
necessitated  a  complex  system  which  can  not  be  described  in  detail. 

During  the  heatmg  of  the  sawdust  with  the  caustic  potash,  con-^ 
siderable  amounts  of  potassium  oxalate  are  formed,  but  the  product* 
is  very  crude.  It  is  cooled,  dissolved  in  water,  filtered,  and  the  solu- 
tion allowed  to  stand  until  the  first  crop  of  potassium  oxalate  has 
crystallized.  The  mother  liquor  is  then  concentrated  by  evaporation 
and  a  second  crop  of  potassium  oxalate  is  obtained  in  cooling.  The 
second  mother  liquor  is  saved  in  order  to  recover  the  potash  which 
it  contains.  The  crystals  of  potassium  oxalate  are  then  treated 
with  milk  of  lime,  which  causes  the  precipitation  of  insoluble  cal- 
cium oxalate,  and  gives  a  solution  of  caustic  potash  that  is  concen- 
trated by  evaporation  for  reuse.  The  calcium  oxalate  is  then  filtered, 
washed,  and  treated  with  sulphuric  acid,  forming  insoluble  calcium 
sulphate  and  a  solution  of  oxalic  acid.  The  oxalic  acid  is  recovered 
by  concentration  and  evaporation.  It  is  usually  purified  by  one  or 
two  additional  crystallizations.  The  commercial  acid  is  sometimes 
slightly  yellow  in  color,  owing  to  the  imperfect  elimination  of  color- 
ing matters  derived  from  the  wood,  although  in  the  better  grades 
this  color  is  so  slight  as  to  be  noticeable  only  on  very  careful  exami- 
nation.   Pure  oxalic  acid  is  a  white  crystalline  substance. 
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A  more  recent  process,  which  appears  to  be  replacing  the  sawdust 
process  in  Europe,  is  known  as  the  Goldschmidt  or  fonnate  process. 
Carbon  monoxide,  under  a  pressure  of  about  10  atmospheres,  is  heated 
with  caustic  soda,  with  which  it  combines,  yielding  sodium  formate. 
The  sodium  formate  may  then  be  heated  further  to  about  400°  C, 
a  temperature  whicli  causes  it  tor  change  into  sodium  oxalate  and 
hydrogen  ^as.  The  sodium  oxalate  is  then  treated  with  milk  of 
lime<,  yielding  insoluble  calcimn  oxalate  and  a  solution  of  caustic 
soda«  which  may  be  used  again  for  making  more  oxalate.  The 
calcium  oxalate  is  then  converted  into  the  acid  by  treatment  with 
sulphuric  acid. 

Finally  there  is  the  possibility  that  oxalic  acid  may  be  made  from 
sodium  formate  which  is  obtamed  from  sodium  cyanide.  As  has 
been  explained  more  in  detail  in  the  chapter  dealing  with  formic 
acid,  there  have  recently  been  important  advances  in  the  manufac- 
ture of  sodium  cyanide  which  may  make  sodium  cyanide  much 
cheaper  than  it  has  been  in  the  past.  Sodium  cyanide  may  be  readily 
converted  into  sodium  formate  and  ammonia  and  the  former  in  turn 
into  sodium  oxalate  and  oxalic  acid.  Although  this  process  has  not 
yet  been  commercially  developed  there  is  a  reasonable  prospect  that 
it  may,  during  the  next  decade,  prove  to  be  a  competitor  of  the 
older  methods. 

INTERNATIONAL  TRADE. 

At  the  beginning  of  the  European  War,  the  sawdust  process  was 
in  operation  in  Germany,  England,  Norway,  and  the  United  States, 
and  the  formate  process  in  Germany.  Although  no  statistics  of 
foreign  production  are  available,  it  was  a  matter  of  common  knowl- 
edge in  the  trade  that  Germany  was  the  leading  producer.  Ger- 
many had  an  advantage  in  the  sawdust  process  through  control  of 
potash  and  in  the  formate  process  on  account  of  the  original  inven- 
tion and  development  in  that  country. 

Table  I. — Imports  and  exports  of  oxalic  (irjrf  and  potassium  oxalate  for  Gcr^ 

rnanu,  1V00-191S} 


Year. 


1900. 
1905. 
1909. 
1910. 
1911. 
1912. 
1913. 


Imports  into 
Germany. 


Exports  from 
Germany . 


Quantity 
(pounds). 


3,748 

33,951 

104,498 

13, 889 

59,745 


Value. 


S238 

1,666 

6,236 

714 

3,332 


Quantity 
(pounds). 


7,869,981 

8,633,434 

9,946,053 

9,445,609 

ll,a55,408 

10,477,362 

12,551,670 


Value. 


$407,932 
410,074 
558,348 
479,332 
692,858 
694,286 
695,674 


1  From  Vierteljahrshefte  zur  Statistik  des  Deutschen  Reichs. 


IMPORTS. 


Imports  of  oxalic  acid  into  the  United  States,  in  spite  of  a  duty 
of  2  cents  per  pound  under  the  act  of  1909  and  1^  cents  per  pound 
under  the  act  of  1913,  considerably  exceeded  the  American  produc* 
tion. 
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TASIFF   INFOEUATION   S0EVEX3. 
-Inportt  of  oxalie  •ad/or  a»aumplii>n  into  Ihe  UmUd  Stala,  1910-1919. 


Ftaoa«ir. 

SMmttiDtj. 

giramtilf. 

Valu*. 

Valuo 

qoanUty. 

Actual 

putadW 
vatopem 
TMe. 

Free 

1J8 

\a 

Ml 

i 
i 

190 

IS1.S71 
378,114 

■re;??? 

11 

"■n-ri 

JVrnM. 

m.«i 

1!I;S 
'li 

CT.iSI 
T,«3S 

5:775 

WO 

1910  {oaloiniM  year,. 

do 

5.3i 

—Imports 


y  (wra/ic  acid  tnio  (fe  I7ni(«?  States  by  countries,  19I3~I91S. 


Imported  trom— 

1B13 

19,4 

,.,. 

Quantity. 

Value. 

Quantity. 

Value. 

Qmnllty. 

ValtiP, 

e.MB,  in 

K,57D 

Fimitit. 

l^MS 

'■S-S 

Ssf'-"--;;:;;;;;;:;;;: 

"S     1-S 

S7;a«i 

i,oae 

a;  107 

»,»43 

4,4M 

9;«s3       's»i 

» 

2 

8, 138,07* 

*i»,m 

8,507,850 

4211,4011  j    4,625,877  1      288,407 

ImporloiKfom- 

leie 

1917 

1«8 

Quaratty, 

Vniuf. 

quaatlly. 

VbIub. 

Quantity. 

Value. 

so, IS* 

IS 

M,678 

11 

Pou^. 

/■wnifo. 

405,743 
75*58 

8225,284 
S4M0 
20i;jS7 

1M;348 

as,  SSI 

W,398 

3,M7 

isi,7e7 

SS,138 

538 

S1»,M7 

186,882 

782,383 

321,786 

'     ' 

' 

llie  oatbreak  of  the  European  war  resulted  in  a  great  decroase 
in  imports  and  a  great  increase  in  price,  l^e  price  in  the  United 
States  for  many  years  before  the  wax  -varied  from  about  7  to  8^  cents 
per  pound.     By  the  beginning  of  1915  it  had  risen  to  20  cents,  and 
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by  the  middle  of  1916  to  SO  cents;  it  hta^  v<4nce  dropped  to  al)Out 
i'5  cents.  This  rise  in  the  price  is  doubtless  in  large  part  the  result 
of  the  ^iimt  increase  in  the  cost  of  potadt,  whi^  is  nsed  m  the 
mannfactvuv  of  oxalic  acid. 

Table  rr« — Wkolefmie  prices  «/  oxMe  0ci4  ct  AVtr  Torl\  iPaf{-iP/9j 


On  or  abottt- 


JaiLl. 
A|ff.  1. 

July  1. 
OeCl. 


1908 

1 

iM9     , 

1910 

19U 

1912 

7-7| 
•1-7 

6.4-7 
«.  4-4.6 

6.1-6i 

7.2-« 

^■3i 

71-4 
7.1-7.7 

• 

7,3-7i 
Z4-7.6 

19U 


7.1-71 
S  *8.t 

7.8-6 

n-9 


Ob 

or«b«Ht— 

Ifl4 

ms 

1916 

m7 

'  »IS 

1919 

Ja^l... 

7*4-il 

1 

U-14 

16-18.6 
25-26 

< 

£o-a 

76H» 
61  63 
60-43; 

47    -57 
44    -46 
46.5-17 
46    -49 

45-46 
45-46 
42-44 
41-42 

a6-M 

jc^i:."! 

Oct  1-., 



j9-a 

23-15 
JB-M 

1  Source :  Oil,  Paint,  and  Drug  Kei>orter. 
Tabi.b  V. — ComjHzrison  of  wholesale  prices  of  oxalic  arid  in  the  Uniled  Kingdom  and  itt 


years— Quarters.                                ' 

Aci4cal  inioc^ 

JM«li\^  firkMs. 

UttiUsd 
Kingdom. 

ITnMBd 

Stated. 

Uidted 

Kli^dom. 

UalUd 

Uarkei          

1 
1 

Uandiestcr . 

PQUBd ^ 

£    *.    tf. 
0    0    2.6S 

0    0    2.S8 
«    0    2.92' 
0   0    2.86. 
0    0    2.SS 

•    0    2.79 
0    0    2.75 
0    0    5.03 
«    0    7.92 

0    •    9.25 
0    «  il.33 
0    0  ILSlj 
0    1    1.67 

Q    I    4.67 
0    1    9.00 
0    1    8.00 
0    1    6.67 

Q    1    «.^ 

0    1    6.00 
0    1    6.00 
0    1    6.00 

0    1    5.83 
0    1    ^SO 
0    1    5.33 
0    1    4.T5 

New  York. . 

1 
1 

^^*'* ::::: 

B»«nd 

"PilT)  Bricc  *_-   .-    

J>offTr.T. 
6.0751 

,07*« 
.67^1  ' 

,W^«i  , 
.0750 

.9734 
.^7:^4  , 

.iir>o 

.1433 

.1367 

.li»O0 
.3->J7 
.4700 

.5733 
.7117 

.  6067  , 
.5733 

.4567 
.4567 
.4617 
.4567 

.4217 
.4367  1 
.41fi7^ 
39G7 

190 

102 
W3 
ItiS 
102 

99 

97 

1«W 

ISO 

327 

4  IS 
4^ 

5S0 
742 
707 
6ti0 

657 
636 
636 
636 

f>IO 
618, 
612 
592' 

ii§ 

Fir^          



1913. 

105 

KfrMtd 

105 

Third 

166 

Fourth               .. -- 

100 

■p%»t 

1914. 

98 

fvOCCIBd.  .  - -.-.  --^ —  --     — - 

«t 

Thirrt     

I'iS 

, ,.., t 

199 

First       

■ 

nis. 

182 

TTkI 

Third 

468 

Fourth 

626 

First  

1916. 

763 

Second 

' 

948 

Third 

808 

Focrtb 

7'VJ 

First 

1917. 

608 

SpTond-  -•... .••.......« .....••.••.•••. 

60"^ 

Third  

615 

Vniirfch  -- 

0^ 

First 

1 

ma. 

562 

fiAcond. 

562 

Third 

565 

Fourth.^   . . . 

5BS 

....                                 fl 

# 

1 3ource:  Jntprnfttiflnal  Pxice  CkMupariaoDfi,  Deparlmeiii  of  C4iBaa& 
s  Average  actual  price  from  July,  1913,  to  June,  1914. 
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TARIFF   INFORMATION   SURVEYS. 
THE  INDUSTRY  IN  THE  UNITED  STATES. 


jr 
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As  a  consequence  of  these  changes  in  competitive  conditions,  there 
has  been  great  activity  in  experimental  work  and  in  the  industrial 
development  of  the  oxalic-acid  industry  in  the  United  States.  A 
number  of  firms  are  just  beginning  commercial  production  (1919), 
and  marked  changes  in  competitive  conditions  may  be  expected  in  the 
future. 

Before  the  outbreak  of  the  European  war,  only  one  firm  in  the 
United  States  made  oxalic  acid — the  American  Alkali  and  Acid  Co., 
of  Bradford,  Pa.,  who  used  the  sawdust  process.  The  caustic  pot- 
ash used  was  a  high-grade  product,  made  in  Niagara  Falls  from 
muriate  of  potash  imported  from  Germany,  The  curtailment  of  sup- 
plies of  potash  from  Germany  has  forced  the  company  to  use  a  much 
cruder  product,  obtained  from  wood  ashes,  and  to  pay  a  price  greatly 
in  excess  of  the  prewar  prices  for  this  material.  During  1918,  the 
replacement  of  the  potash  lost  during  the  process  has  been  the  largest 
item  of  expense.  When  the  imports  from  Germany  were  cut  off  by 
the  war,  this  company  became  the  chief  source  of  supply  for  the 
American  markets. 

The  Victor  Chemical  Co.  of  Chicago  constructed  a  small  experi- 
mental plant  for  the  manufacture  of  oxalic  acid  by  the  formate 
process  in  1915  and  built  a  commercial  plant  during  the  latter  part 
of  1916  and  the  early  part  of  1917.  It  has  been  producing  oxalic 
acid  in  steadily  increasing  amounts  since  that  time. 

The  Solvay  "Process  Co.  is  endeavoring  to  solve  the  technical  prob- 
lems involved  in  substituting  caustic  soda  for  caustic  potash  in  the 
sawdust  process.  If  this  could  be  done  successfully  it  should  cause 
a  marked  decrease  in  costs  and  therefore  make  the  modified  sawdust 
method  a  strong  competitor  in  the  industry.  Although  oxalic  acid 
was  produced  m  commercial  quantities  in  1917  and  1918  by  this 
company  the  results  obtained  were  not  promising  enough  to  justify 
the  diversion  of  men  and  materials  needed  for  war  purposes  and  the 
attempt  has  therefore  been  abandoned,  temporarily  at  least. 

The  United  States  Industrial  Chemical  Co.  of  New  York  has  been 
experimenting,  on  a  semicommercial  scale,  on  a  process  for  obtaining 
oxalic  acid  from  a  waste  product  which  they  secure  in  considerable 
amounts  in  making  alcohol  from  molasses.  They  hope  to  develop 
this  process  commercially  when  the  pressure  of  war  work  no  longer 
puts  obstacles  in  the  way  of  new  projects.  These  companies  have 
had  technical  troubles  and  disappointments  commonly  met  with  in 
new  industries. 

TARIFF  HISTORY. 


Act  of— 


Year. 


1890.- 

1894.. 
1897.. 
1909.. 
1913.. 


Para- 
graph. 


473 

363 

464 

1 

1 


Tariff  classificatioii  or  description. 


(Not  specially  provided  for.)  Acids  for  medicinal,  chemical,  and 
manufacturing  purposes. 

do 

Oxalic  acid 

do ,-^ 

do y^ 


Rates  of  duty. 


Free. 

Do. 

Do. 
2  cents  per  pound, 
li  cents  per  ^und. 


i 
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Tablb  VI. — Hat€9  of  impart  duties  on  omU4o  acid  lf»  principal  countries. 

oAdal  texts  on  file  In  Boreaa  of  Foreign  and  DomeBtle  Conuneroe»  Department  of  Com- 

meroe,  and  oorreotad  to  Jan.  1, 1919.] 


Ooontries. 


United  States 

United  Kingdom 

Franoe: 

General  tarift « 

'mrt^TyHnTp  ^strilT 

Qenneny:  Oeneral  tariff. 
Rosala 


Italy: 

General  tariff  ..<-... 

Goo&TQiatloiial  tariff. 
Canada: 

British  preferential. 

Intenne  jiate 

General* 

Australia:* 

British  preferential. 

Oeoeral  tariff* 

Mpan: 

General  tariff* 


Tariff 
No. 


238ex 
238ex 

276ex 
113(1) 


"U 


87<( 


308ez 
20Rex 
a06ez 

281 
281 

155 


Foceign  rate. 


Free. 


19francB  per  100 kilos 

12.50 franca  per  100  kiloe 

8  marks  per  1 00  kl  los 

3.60  roubles  pins  10  per  oent  per 
pood. 


10  lire  per  metric  quintal. 
do 


6  per  cent  ad  valorem. . 
7f  per  cent  ad  valorem. 
do 


Free 

5  per  cent  ad  valorem. 


2.00  yen  per  100  kin. 


U.  8.  equivalents  i 
(dollars  per  pound). 


•0.015. 
Free. 

t0.0166. 
10.0109. 
10.0086. 
10.0564. 


S0.0087. 
10.0087. 


5  per  cent  ad  vBloi*eni. 
7|  per  cent  ad  valoreni. 
Do. 

Free. 

5  per  cent  ad  valorem. 

10.0074. 


^  Conversions  into  United  States  currency  are  based  on  par  value, 
s  The  general  rate  is  applied  to  the  United  States. 
•  Chemicals,  n.  o.  s. 


TARIFF  PROBLEM. 

One  of  the  oxalic-acid  manufacturers  in  the  United  States  uses  a 
process  which  requires  caustic  potash  and  is  therefore  affected  by 
the  rate  of  duty  on  potash  salts.  The  other  manufacturers  do  not 
use  potash.  Reference  should  be  made  to  the  chapter  oii  formic 
acid  for  a  discussion  of  the  influence  which  a  duty  on  sodium  for- 
mate may  have  on  the  oxalic-acid  industry. 

35284'*Al— 21 6 


■t 


•t. 

J,' 

I 


THE  TARTARIC-ACID  AND  CREAM  OF  TARTAR  INDUSTRY. 

The  tariff  act  of  1913  contains  the  following  provisions: 

Par.  1,      *     ♦     ♦    tartaric  acid,  31  cents  per  pound;     ♦    *    ♦. 

Par.  5.  A^lkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds, 
prei>aration8,  mixtures  and  salts,  and  combinations  ttiereof  not  specially  pro- 
vided for  in  tills  section,  15  per  centum  ad  valorem. 

Par.  8.  Argols  or  crude  tartar  or  wine  lees  crude  or  partly  refined,  contain- 
ing not  more  ttian  90  per  centum  of  potassium  bitartrate,  5  per  centum  ad 
valorem ;  containing  more  than  90  per  centum  of  potassium  bitartrate,  cream 
of  tartar,  and  Rochelle  salts  or  tartrate  of  soda  and  potassa,  2^  cents  per  pound ; 
calcium  tartrate  crude,  5  per  centum  ad  valorem. 

DESCRIPTION. 

Argols,  wine  lees,  crude  tartar,  and  crude  calcium  tartrate  are  raw 
materials  from  which  tartaric  acid,  cream  of  tartar,  and  Rochelle 
salts  are  prepared.  A  few  other  salts  of  tartaric  acid,  such  as  tartar 
emetic,  wliich  are  not  specially  mentioned  in  the  tariff  act  but  are 
dutiable  under  paragraph  5,  are  prepared  from  the  same  raw  ma- 
terials. 

Although  tartaric  acid  and  its  salts  occur  in  nature  in  many  plants 
and  fruits,  commercial  supplies  are  obtained  exclusively  as  a  by- 
product of  the  wine  industry,  mainly  from  fortified  wines. 

Wine  lees  are  a  deposit  or  sediment  which  collects  in  the  bottom 
of  wine  casks  during  the  fermentation  of  the  wine.  The  valuable 
ingredients  are  potassium  acid  tartrate  and  calcium  tartrate.  They 
contain  also  yeast  cells,  proteins,  and  other  solid  matter  which  was 
suspended  in  the  grape  juice.  Wine  lees  varv  enormously  in  quality, 
but  usually  contam  from  20  to  35  per  cent  oi  potassium  acid  tartrate 
and  up  to  20  per  cent  of  calcium  tartrate. 

Argols  are  a  crystalline  deposit  which  forms  on  the  sides  of  wine 
casks  during  fermentation.  Argols  are  similar  to  wine  lees  in  their 
chemical  nature,  but  are  purer  than  wine  lees,  since  they  contain  less 
sediment.  They  contain  from  about  50  to  85  per  cent  (rarely  up  to 
88  per  cent)  of  potassium  acid  tartrate,  and  6  to  12  per  cent  of  cal- 
cium tartrate. 

Crude  tartar  is  made  by  the  purification  of  wine  lees  or  argols,  or 
may  be  the  same  as  argols.  It  consists  essentially  of  potassium  acid 
tartrate,  but  is  not  sufficiently  pure  to  be  known  as  cream  of  tartar. 
Under  the  tariff  act  of  1913  crude  tartar  containing  not  more  than 
90  per  cent  of  potassium  bitartrate  is  dutiable  at  a  lower  rate  than 
that  containing  more  than  90  per  cent  of  potassium  bitartrate. 

Tartaric  acid  appears  in  commerce  as  colorless  transparent  crys- 
tals or  in  a  granular  form  or  as  a  white  powder.  It  is  readily  soluble 
in  water  and  has  a  pleasant  acid  taste.  Grapes  and  some  other  fruits 
contain  tartaric  acid.  It  forms  salts  with  the  metals  which  are 
known  as  tartrates,  and  are  of  two  series — acid  salts  in  which  the 
acid  is  only  half  neutralized  and  neutral  salts  in  which  the  acid  is 
completely  neutralized. 
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Cream  of  tartar  is  refined  potassium  acid  tartrate  (potassium 
bitartrate)  and  if  intended  for  use  in  drugs  or  baking  powder  should 
conform  to  the  specifications  of  the  Pharmacopoeia  which  require 
at  least  99.5  per  cent  of  potassium  bitartrate.  The  better  grades  on 
the  market  contain  less  than  S  puis  per  million  of  lead  or  other 
heavy  metals. 

Kochelle  salt  (also  called  Seignette  saJt)  is  a  trmde  name  for 
sodium  potassium  tartrate  (or  tartrate  of  soda  and  potassa). 

Calcium  tartrate  is  impoitant  only  as  a  raw  material  from  which 
cream  of  tartar  or  tartaric  acid  can  be  made. 

Tartar  emetic  is  the  double  tartrate  of  potassium  and  antimony.  It 
is  probably  the  most  important  of  the  salts  of  tartaric  acid  not  spe- 
cially provided  for  in  the  tariff  act. 

USES. 

The  most  important  use  of  any  of  these  tartar  products  is  the  use 
of  cream  of  tartar  and  tartaric  acid  in  one  variety  of  baking  powder. 
The  tartrate  baking  powders  consist  essentially  of  a  mixture  of  cream 
of  tartar,  tartaric  acid,  bicarbonate  of  soda,  and  starch.  When 
moistened  with  water  the  mixture  evolves  carbon-dioxide  gas  which 
produces  the  dedred  leavening  effect.  This  is  greatly  accelerated 
by  the  action  of  heat  during  baking.  Baking  powder  finds  an 
extensive  use  in  the  United  States  for  making  breaa,  cakes,  and  bis- 
cuits. It  is  primarily  an  American  product,  invented  and  com- 
mercially developed  in  the  United  States,  and  more  generally  used 
in  the  United  States  than  in  any  other  nation.  There  are  other 
kinds  of  baking  powders  on  the  market  in  which  the  cream  of  tar- 
tar is  replaced  by  alum  or  calcium  acid  phosphate  or  both.  A  con- 
siderable export  business  in  baking  powders  has  been  developed  by 
American  manufacturers.  The  per  capita  consumption  in  Australia 
and  Canada  approaches  that  of  the  United  States,  but  the  per  capita 
consumption  in  Europe  is  considerably  less  than  that  of  the  United 
States. 

Cream  of  tartar,  crude  tartar,  and  tartaric  acid  are  used  as  mor- 
danting assistants  for  dyeing  wool  with  a  chrome  mordant  and  in 
printing  textiles.  Tartrates  also  find  some  use  in  photographic  de- 
veloping and  printing.  Another  technical  application  is  for  de- 
positing a  thin  layer  of  silver  on  glass  for  mirrors  or  ornaments. 
Minor  uses  of  cream  of  tartar  and  tartaric  acid  are  in  the  manufacture 
of  tartar  emetic,  Eochelle  salt  and  other  pharmaceutical  prepara- 
tions; food  products,  especially  jellies,  preserves,  and  beverages; 
and  as  a  laboratcMy  reagent.  In  Europe  considerable  quantities  of 
tartaric  acid  are  added  to  low-acid  wines. 

Tartar  emetic,  a  double  tartrate  of  potassium  and  antimony,  is 
used  in  medicine  to  produce  vomiting.  In  the  dyeing  of  textiles 
(usually  in  connection  with  the  tannin)  it  serves  to  deposit  antimony 
on  the  fiber  as  a  mordant. 

Dioxytartaric  acid  is  used  in  the  manufacture  of  the  important 
dye,  tartrazine.  ' 

Eochelle  sg.lt  is  used  in  medicine  and  photography,  and  in  the 
chemical  laboratory  as  an  important  reagent  for  the  analytical  de- 
termination of  starch  and  sugars. 
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la  the  United  States  the  relatively  large  development  of  the  baking- 
powder  industry  has  caused  the  demand  for  cream  of  tertar  to  exceed 
the  demand  for  tartaric  acid,  and  therefore,  as  a  rule^  the  process  is 
operated  to  secure  the  maximum  yield  of  cream  of  tartar,  in  recent 
years,  lio^wever,  there  has  been  an  increase  in  the  use  of  tartaric  acid 
in  pharmaceutical  products  which  has  made  it  advisable  in  some 
plants  to  modify  the  process  so  as  to  secure  a  slightly  larger  pro- 
portion of  tartaric  acid.  On  the  whole  tartaric  acid  is  less  im- 
portant and  is  usually  regarded  as  a  by-product. 

(a)  Cnre<mi  of  tartar. — ^The  process  of  preparing  cream  of  tartar 
from  ar^ols  or  wine  lees  is  fundamentally  a  process  of  purification 
by  solution,  filtration,  and  recrystallization  with  the  utilization  of 
mother  liquors  and  wash  waters  as  a  source  of  the  by-product,  tar- 
taric acid.  As  cream  of  tartar  is  only  sparingly  soluble,  the  process 
requires  the  handling  of  large  volumes  of  dilute  solutions.  On  ac- 
covmt  of  its  use  in  baking  powder  and  foods,  the  product  must  be  re- 
fined to  a  high  grade  of  purity,  and  especial  care  must  be  taken  to 
insure  the  absence  of  lead  or  other  heavy  metals. 

The  following  brief  synopsis  of  the  process  of  manufacture  ap- 
plies to  material  containing  relatively  little  calcium  tartrate.    The 
argols  or  wine  lees  are  first  ground  and  then  dissolved  by  heat  in  a 
mother  liquor  obtained  from  a  previous  lot  at  a  later  stage  in  the  re- 
fining process.    These  mother  liquors  are  used  instead  of  pure  water 
in  order  to  avoid  the  loss  of  the  valuable  tartar  material  which  they 
contain.    The  hot  solution  is  allowed  to  settle  and  is  decanted  from 
the  insoluble  residue,  which  is  used  later  in  the  manufacture  of  tartaric 
acid.    After  the  solution  stands  until  cold  there  is  a  deposition  of 
crystals  of  impure  brown  potassium  acid  tartrate.     Part  of  the 
mother  liquor  is  returned  to  dissolve  a  fresh  lot,  and  part  is  utilized 
as  a  source  of  tartaric  acid.     Eemoval  of  a  part  of  the  mother 
liquor  is  essential  to  avoid  the  accumulation  of  impurities  in  the 
system. 

The  deposited  brown  crystals  are  washed,  redissolved  in  a  mother 
liquor  from  a  later  part  of  the  process,  and  the  solution  is  decolorized 
by  bone  charcoal,  filtered,  and  crystallized  by  cooling.  If  the  crystals 
are  sufficiently  pure  for  the  purpose  for  which  they  are  intended  it 
remains  only  to  dry  the  product.  If  not  sufficiently  pure,  another 
solution  and  crystallization  may  be  necessary.  The  mother  liquors 
of  the  last  crystallization  are  used  for  the  recrystallization  of  the 
next  lot  of  brown  crystals. 

(&)  Tartaric  acid. — Tartaric  acid  may  be  made  either  as  a  by- 
product of  the  cream  of  tartar  manufacture  (from  the  residues  and 
mother  liquors  of  the  process  described  above)  or  as  the  primary 
product  from  crude  tartar  materials  rich  in  calcium  tartrate. 

The  first  step  is  to  add  lime  to  neutralize  the  free  acid  and  then 
add  precipitated  calcium  sulphate  (from  a  later  stage  of  the  process). 
This  converts  all  of  the  tartaric  acid  present  into  insoluble  calcium 
tartrate.  The  calcium  tartrate  is  then  repeatedly  washed  with  water 
until  cleansed  of  all  soluble  impurities  and  much  of  the  solid  impuri- 
ties which  are  of  such  flocculent  character  that  thev  may  be  floated 
away  from  the  denser  calcium  tartrate.  Dilute  sulphuric  acid  is  then 
added  and  the  whole  stirred  until  the  decomposition  of  the  calcium 


I 


ll 


1  70  TARIFF   IN^FORMATIOK  SURVEYS. 

« 

tartrate  is  complete.  TRis  yields  a  sbhition  of  tartaric  acid  with 
excess  of  sulphuric  acid  and  insoluble  calcium  sulphate  mixed  with 
some  solid  impurities  from  the  original  raw  materials.  The  solution 
is  then  filterwi  from  the  solid  matter,  evaporated  (usually  in  lead 
pans)  until  concentrated  sufiSciently  to  yield  the  crystals  of  tartaric 
acid  upon  coolmg. 

The  product  at  this  stage  is  brown  in  color  owing  to  the  presence 
of  impurities.  The  crystals  are  redissolved,  decolorized  by  means  of 
bone  black,  filtered,  concentrated  by  evaporation,  and  recrystallized 
by  cooling.  The  tartaric  acid  obtained  is  white  in  color  but  will 
contain  traces  of  lead  if  lead  vessels  were  used  in  any  of  the  foregoing 
operations.  If  the  product  is  intended  to  be  used  for  drug  or  food 
purposes  the  lead  must  be  removed,  which  is  usually  accomplished 
oy  passing  hydrogen-sulphide  gas  through  the  solution  of  the  acid 
followed  by  another  crystallization.  This  operation  must  be  done 
in  porcelain  or  earthenware  apparatus. 

Although  considerable  work  has  been  done  by  American  chemists 
on  synthetic  processes  for  the  production  of  tartaric  acid,  the  woric 
has  not  yet  passed  the  experimental  stage. 

INTERNATIONAL  TRADE  IN  CRUDE  TARTAR  MATERIALS. 

SOURCE  OF  TARTAR  RAW  MATERIALS. 

As  the  raw  materials  for  making  cream  of  tartar  and  tartaric  acid 
are  exclusively  by-products  of  the  wine  industry,  the  output  is  de- 
pendent on  the  wine  production  and  is  not  appreciably  affected  by 
the  demand  for  argols.    Although  no  reliable  statistics  of  production 
Ij,  are  available,  Italy  and  France  are  undoubtedly  the  chief  source  of 

S  materials  and  together  probably  produce  more  than  three-fifths  of 

%  the  total  world's  supply.     Spain,  Portugal,  and  French  Africa  are 

g  also  important  producers,  while  Austria-Hungary  and  Germany  are 

tf  minor  sources  of  supply.    In  recent  years  Argentina  has  become  a 

ft  producer  of  argols.    Production  in  the  United  States  is  small,  prob- 

i  ably  less  than  1  per  cent  of  the  world's  supply.    When  the  Constitu- 

jjl  tional  amendment  prohibiting  the  manufacture  of  alcoholic  beverages 

5  goes  into  effect,  the  production  of  tartar  raw  materials  in  the  United 

*•  States  will  be  almost  entirely  stopped. 

A  small  yield  of  argols  is  obtained  from  the  unfermented  grape- 
juice  industry,  but  the  amount  from  this  source  will  remain  relatively 
small,  since  potassium  bitartrate  is  much  less  soluble  in  alcohol  than 
in  water  and  is  mainly  deposited  as  a  result  of  the  formation  of  alco- 
hol during  fermentation.  Comparatively  little  is  deposited  from 
unfermented  juice. 

The  world's  commerce  in  the  raw  materials  of  the  tartar  industry 
is  shown  in  the  following  tables  of  imports  and  exports  from  the 
principal  producing  and  consuming  countries. 

ITALY. 

The  Italian  exports  of  crude  tartar  are  somewhat  greater  than 
those  of  France,  and  before  the  war  the  United  States  and  the  United 
Kingdom  accounted  for  approximately  two-thirds  of  the  total.  Italy 
al^o  leads  in  the  exports  of  wine  lees,  which  are  consumed  mostly  in 
Germany  and  the  Netheriands. 
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KSFOKM  FBOM  ITALT. 
TABt.E  T. — Exporlt  of  crude  tartar  and  irftie  lees  from  Italp,  1910-1917.' 


Crude  tutar. 

CnHlawlMleet. 

SSSf. 

V.,™. 

QusntitJ 
(pounds). 

v.,^ 

1    i 

1        ;S3 

0          'IB 

i3;6oo;m 

0,400,194 

ii,«8o,4n 

■'IS 

'  From  MoTlmeatD  Commerdale  del  regno  d'ltalla. 
Tabi-e  II. — Exportu  of  cruile  tartar  and  wine  leee  from  Italy,  by  couHtries,  1913.' 


Crod* 

.,..,. 

Ciude  w 

ne...s. 

Exported  to- 

?,r.'i',5. 

v.... 

Quantity 
(poundE). 

Vahxe. 

thmlanris 

8,772,108 

E4l'404 

IS 

3,1«),1(H 

1:1 

tim,  m 

6«,isa 

Tctal 

18,288,276 

1,880,000 

S,«0,lt4 

304,481 

erclBl«  del  regno  d'lt 


The  Italian  exports  of  crude  tartar  and  crude  wine  lees  are  much 

freater  than  exports  of  the  refined  cream  of  tartar  and  tartaric  acid, 
taly  also  imports  very  small  amounts  of  crude  tartar  and  wine  lees, 
chiefly  from  Austria  Hungary,  Tunis,  Greece,  and  Turkey. 


France  is  the  most  important  marketing  place  in  the  world  for 
tartar  materials,  and  developments  in  that  country  since  1914  have 
affected  the  entire  cream  of  tartar  industry.  The  crude  materials 
from  France  and  Algeria,  as  well  as  a  large  proportion  of  the  Italian 
and  Spanish  production,  have  always  been  sold  in  the  French  mar- 
kets to  French,  American,  and  German  refiners.  Small  purchases 
were  made  by  the  English,  but  for  the  most  part  England  was  sup- 
plied with  the  refined  product  from  France.  With  the  declaration 
of  war'  the  German  buyers  disappeared  from  the  market,  and  a 
somewhat  sharper  competition  arose  between  the  French  and  Ameri- 
can interests. 

The  French  refiners  desired  to  obtain  more  complete  control  of  the 
markets  and  stimulated  the  Government  to  take  measures  for  check- 
ing the  exports  of  the  crude  materials.  Under  its  very  broad  war 
powers,  the  French  Government  in  October,  1914,  prohibited  all  ex- 
ports of  tartar  raw  materials.  Through  the  efforts  of  an  association 
of  wine  growers  and  of  various  chamhers  of  commerce  in  the  wine- 
growing region,  the  Government  was  induced  to  modify  its  policy, 
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Table  VII. — Imports  for  consumption  of  argoU,  partly  refined ^  or  tartars  and  lees 
cry  stalls,  containing  not  more  than  90  per  cent  of  potassium  bitartrate. 


Fiscal  year. 


1910. 
1911. 
1912. 
1913. 


Rates  of  duty. 


3  cents  i>er  pound . 

do 

do 

do 


Quantity. 

Value. 

I 

Duties 
collected. 

Pounds. 

34,710 

8,926 

14,502 

5,498 

13,893 

1,168 

1)875 

763 

»1,041 
267 
435 
164 

Actual 

and  com* 

putedad 

valorem 

rate. 


Per  cent. 
26.72 
22.93 
23.20 
21.62 


^♦! 


Table  VIII. — Imports  of  argols  or  crude  tartar  or  wine  lees^  crude  or  partly  refined, 

containing  more  than  90  per  cent  of  potassium  bitartrate. 


Fiscal  year. 


1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) 


Rates  of  duty. 


Quantity. 


4  cents  per  pound 


Pounds. 
9,921 


Value. 


$1,962 


2 J  cents  per  pound , 
do 


1,162 
79 


.do. 
.do. 
.do. 
.do. 
.do. 


24,409 

44,333 

9,045 

50,462 


229 
9 


6,322 

5,490 

1,250 

14,773 


Duties 
collected. 


$397 


29 
2 


610 
1,108 

226 
1,261 


Actual 

and  com- 

putedad 

valorem 

rate. 


Per  cent. 
20.23 


12.69 
22.00 


9.65 
20.18 
18.08 

8.54 


Table  IX. — Imports  of  cude  calcium,  tartrate  for  consumption. 


Fiscal  years. 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rates  of 

duty. 


Percent. 
5 
5 
5 
5 
5 


Quantity. 


Pounds. 

118,256 

1,755,974 

1,101,255 

371,910 

118,355 


Values. 


$8,849 

161,556 

135,638 

51,418 

19,715 


Duties 
collected. 


$442 

8,077 

6,781 

2,571 

986 


Value 

per 

unit  of 

quantity. 


$0. 0748 
.0920 
.1231 
.1382 
.1666 


Actual 

and 

computed 

ad 

valorem 

rate. 


Per  cent. 


5 
5 
6 
5 
5 


INTERNATIONAL   TRADE  IN   REFINED   CREAM  OF   TARTAR   AND   TAR- 

TARIC  ACID. 

The  manufacture  of  cream  of  tartar  and  tartaric  acid  is  carried  on 
to  a  considerable  extent  in  Italy,  France,  and  Spain  near  the  source  of 
the  raw  materials.  England,  Germany,  Russia,  and  the  United 
States  have  factories  for  making  the  refined  articles  from  imported 
raw  materials. 

The  relative  importance  of  tartaric  acid  and  cream  of  tartar  dif- 
fers in  Europe  and  the  United  States.  Baking  powders  containing 
cream  of  tartar  are  more  generally  used  in  the  United  States  than  in 
Europe.  On  the  other  hand,  there  is  a  considerable  market  in  Europe 
for  tartaric  acid  as  an  addition  to  grape  juice  to  be  used  for  wine 
making. 
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ITALT. 

Italy^B  exports  of  tartaric  acid  varied  from  about  five  million  to 
ei^t  million  pounds  per  year  from  1910  to  1915  and  the  United 
Kingdom  and  Argentina  were  her  best  customers.  Until  1913,  how* 
evear^  imports  of  cream  of  tartar  into  Italy  exceeded  exports  there- 
from, but  since  that  date  exports  have  been  greater  than  imports  and 
have  gone  chiefly  to  England. 

Table  X. — Imports  and  exports  of  tartaric  add  for  Italy,  1910-1917,^ 


Fiscal  yea/. 


1910.. 
19U.. 
1012.. 
2913.. 
1914.. 
1915.. 
1916.. 
1917.- 


Imports  Into  Italy. 

Quantity. 

Value. 

Pounds. 

656,089 

1134,977 

442,683 

106,574 

822,532 

80,480 

88,845 

22,167 

44,753 

11,166 

192,462 

101,093 

67,540 

42,817 

1,543 

1,148 

Exports  from  Italy.. 


Quantity. 


Pounds. 

4,800,296 

6,545,450 

5,546,094 

«,  274, 733 

6,531,789 

8,012,398 

7,257,984 

6,319,038 


Value. 


1997,210 
1,335,049 
1,383,^981 
1,565,5S2 
1,715,4«1 
4,208,636 
5,400,854 
3,058,(04 


»  From  Movimento  Commeo-clale  del  regno  d*Italia. 
Table  XI. — Imports  and  exports  of  cream  of  tartar  for  Italy,  1910-1917^ 


T^i  Qr>a  1  xrnQ  v* 

Imports  Into  Italy. 

Exports  from  Italy. 

y^ 

Quantity. 

Value. 

Quantity. 

Value. 

1910 .j^. 

1911 vr. 

PofunAs. 

138,449 

356,043 

261,907 

74,296 

732,589 

230,381 

38,801 

2,425 

S18,180 
66,105 
42,646 
11,739 

153,921 

83,699 

16,984 

1,062 

Pounds. 

71,429 

64,013 

68,201 

767,201 

1,322,760 

3,208,795 

2,150,687 

1,607,594 

$9,380 
8,511 

1912 jT. 

9.477 

1913 .Jr 

124,925 
277,920 
1,166,788 
941,368 
703,678 

1914 Jr 

1915 T 

1916.. ..y; 

1917. ../^l 

-_/ 

f 


^  From  Movimento  Commerciale  del  regno  d*ltalia. 


7ABI.E   XII. — Exports  of   tartaric  acid  and   cream  of  tartar   from  Italy,   by 
countries,  1913.^ 


Expcffts  to— 


Austria-Hungary, 
frrance 


^Germany.... 

LTnited  Kingdom. 

(Switzerland 

Turkey  in  Eur<^)e. 

ustpuia. 

rgenttna 

nited  States 

cazil.. 

ain  —  - 

her  countries... 


Total , 


Tartaric  add. 


Quantity. 


Pounds. 
223,546 
429,015 
316,360 

1,983,699 

261,025 

127, 426 

58,422 

1,687,401 
62,611 


1,125,228 


6,274,733 


Value. 


$55,775 

107,040 
78,932 

494,935 
65,126 
31,793 
14,576 

421,008 
15,621 


280,746 


1,565,552 


Cream  of  tartar. 


Quantity. 


Pounds. 
40,124 


44,092 
601,415 


81,305 


24,030 
19,842 


767,201 


Value. 


$6,533 


7,180 
97,930 


6,098 


1,0a 
8,912 
8,231 


124,926 


1  From  Movimento  Commerciale  del  regno  d'ltalia. 
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ntAMOB. 

France  is  also  *n  important  exporter  of  cream  of  tartar  and  tar- 
taric acid.  French  cream  of  tartar  goes  almost  entirely  to  Great 
Britain  and  Australia.  French  tartaric  acid  is  much  more  widely 
distributed  than  the  cream  of  tartar.  Algeria  has  taken  more  French 
tartaric  acid  than  any  other  nation,  and  England,  Argentina,  and 
Gennany  have  also  been  good  customers  for  tartaric  acid. 

Table  Xlll.-—Exporti 


Tartariondd. 

Cream  ot  tartar. 

sss. 

v.,„. 

QnanHty 
(pouBds}. 

v.„. 

;  87?;  707 

■m 

1,268 

1 

is 
15 

201 

i 

599 

lis  Ststmiqa«a  gtu-  le  Conunerce  de  la  Fisooe. 


Tartarto  add. 

Cream  ot  tartar. 

Eiported  to- 

(pouDdsJ. 

Value. 

QuaoMtT 
(pounds). 

Value. 

rt 

Is 

li 

ississa 

376,  MA 
li«,»58 
853,ai» 

4,174,190 

^m.m 

ColOTl^: 

378,238 

2,  SIT,  707 

1644,649 

8,74fi,M7 

W,  807, 74^ 

1  FromDoeunumaStatistlquesstirleCoiiuiisicedelaFntniie. 


Germany  did  an  export  business  in  these  refined  products  com-* 
parable  in  magnitude  with  the  exports  of  France  and  Italy,  althouglf 
the  Gei-man  industry  was  largely  dependent  on  imported  raw  mat« 
rials. 
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Table  XV .— Imports  and  exports  of  crude  and  refined  tartar  for  Germany,  1909-1918} 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 


Imports  into  Germany. 


Quantity 
(pounds;. 


4,467,181 
6,760,406 
7,071,695 
9,387,628 
13,911,687 


Value. 


1368,900 

678, 102 

658,784 

875, 126 

1,436,806 


Exports  from  Qermany. 


QnantitT 
(pounds). 


2,  £33, 967 
3,937,195 
4,453,292 
4,881,205 
7,302,685 


Value. 


S410,312 

679,966 

800,582 

891,072 

1,326,374 


1  Prom  Viorteljahrshefte  sur  Statistik  Des  Deutschen  Reichs. 
Table  XVI. — Imports  and  eticports  of  tartartic  acid  for  Germany  j  1909-1913} 


Fiscal  year. 


1909 
1910 
1911 
1912 
1913 


Imi>orts  into  Germany. 


Quantity 
(pounds). 


714,511 
1,009,927 
834, 882 
942,687 
716, 715 


Value. 


1142,800 
207,060 
207,298 
233,954 
178,024 


Exports  from  Germany. 


Quantity 
(pounds). 


6,086,012 
4,643,769 
4,079,392 
6,913,178 
6,514,813 


Value. 


11,015,784 

952, 476 

1.030,778 

1,468,936 

1,714,076 


»  From  Vierteljahrshefte  zur  Statistik  Des  Deutschen  Reichs. 
THE  INDUSTRY  IN  THE  UNITED  STATES. 

IMPORTS. 

Under  the  tariff  act  of  1909  the  rates  of  duty  on  crude  tartar 
materials  and  on  cream  of  tartar  and  tartaric  acids  were  so  adjusted 
as  to  be  almost  prohibitory  on  the  refined  articles.  The  tariff  act  of 
1913,  which  lowered  the  rates  on  the  refined  articles,  was  followed  by 
an  increase  in  the  imports  of  cream  of  tartar  and  tartaric  acid  during 
the  1914  and  1915  fiscal  years,  but  imports  of  the  crude  materials  con- 
tinued to  be  equivalent  to  more  than  five  times  those  of  the  refined 
articles.     (See  Tables  V-IX  for  the  imports  of  the  crude  materials.) 


IMPORTS   INTO  THE   UNITED   STATES. 

Table  XVII. — Imports  of  tartar^  cream  of  tartar,  and  patent  tartar  for  consumption 

in  the  United  States,  1910-1919. 


Fiscal  year. 


1910» 

1911 

1912 

1913 

19142 

1914* 

1915 

1916 

1917 

1918 , 

1919  (calendar  year) . 


Rates  of  duty. 


5  cents  per  pound . 

do 

do 

do 

do , 

2J  cents  pet  pound . 

do , 

do 

do 

do 


Value 

Quantity. 

Value. 

Duties 
collected. 

per  unit 
of  quan- 
tity. 

Pounds. 

116,187 

19, 889 

15,809 

10. 0851 

23,433 

3,401 

1,171 

.1451 

82, 980 

16,300 

4,149 

.1964 

66,718 

11, 797 

3,335 

.1768 

436 

100 

21 

.2316 

812, 421 

156,886 

20,310 

.1931 

764, 868 

166, 922 

19, 121 

.2182 

38, 588 

13, 479 

964 

.3493 

98,609 

28, 488 

2,465 

.2888 

68, 586 

16,067 

1,715 

.2342 

23,652 

10, 879 

591 

.460 

Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 

58.75 

34.45 

25.  45 

28.28 

21.58 

12.95 

11.46 

7.16 

8.65 

10.67 

5.44 


1  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 

2  Act  of  1909,  July  1  to  Oct.  3. 1913. 

»  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 
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Table  XVIII. — Imports  of  tartaric  add  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


1909 

19101 

19102 

1911 

1912 

1913 

1914' 

1914< 

1915 

1916 

1917 

1918 

1919 

1919  (calendar  year) 


Rates  of  duty. 


7  cents  per  pound. 

do 

5  cents  per  pound. 

do , 

do 

do 

do 

Zi  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do- 
.do. 


1  Act  of  1897,  July  1  to  Aug.  5, 1909. 

2  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 


Quantity. 


Pounds. 

124,  774 

16, 249 

88,208 
331,  538 
105,311 
78,  942 
22,076 
826,  499 
820, 105 
198,  873 
268, 180 
384, 262 
321, 256 
654,736 


Value. 


123,245 

2,854 

15, 744 

72,204 

24,116 

15,747 

4,932 

198,918 

273,880 

84,373 

162,  478 

231,099 

218, 441 

447, 571 


Duties 
collected. 


$8,734 

1,137 

4,410 

16,676 

5,265 

3,947 

1,103 

28,927 

28,703 

6,960 

9,386 

13,449 

11,244 

22,916 


Value 
per  unit 
ofquan- 

tfty. 


10. 1862 
.1756 
.1784 
.2177 
.2289 
.1994 
.2234 
.2407 
.3339 
.4242 
.6058 
.6014 
.68 
.698 


Actual 

and  com> 

puted.ad 

valorem 

rate. 


Per  cent. 

37.57 

39.85 

28.01 

22.96 

21.83 

25.07 

22.38 

14.54 

10.48 

8.25 

-5.78 

6.81 

5.15 

5.12 


3  Act  of  1909,  July  1  to  Oct.  3, 1913. 

<  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 


The  source  of  the  tartaric  acid  imported  during  the  fiscal  year  end- 
ing June  30,  1914,  was  as  follows:  Germany^  39.6  per  cent,  England 
19.8  per  cent,  Italy  10.3  per  cent,  Austria-Hungary  9.1  per  cent, 
Netherlands  8  per  cent,  ana  France  7.2  per  cent 

Table  XIX. — Imports  of  tartrate  of  soda  or  potassa  or  Rochelle  salts  for  consumption 

in  the  United  States,  1909-1919. 


Fiiscal  year. 


1909 

19101 

19102 

1911 

1912 

1913 

19143 

19144 

1915 

1916 

1917 

1918 

1919 

1919  ((^endar  year) . 


Rates  of  duty. 


4  cents  per  pound . 

do 

3  cents  per  pound . 

do , 

do 

do 

do 

2^  cents  per  pound , 
do , 


.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

40,123 

2,332 

35,544 

78, 257 

86, 447 

138, 115 

39, 207 

147,098 

253,609 

187 

17, 840 

31,160 

6,742 

29, 142 


Value. 


14,913 
269 
4,059  I 
9,035  I 
11,270 
16,927  I 
4,813  I 
18,606  , 
19, 244 
47 
4,352 
8,614  1 
2,966 
9,537  I 


Value 

Duties 

per  unit 

collected. 

of  quan- 

tity. 

11,604 

10.1224 

93 

.1153 

1,066 

.1141 

2,347 

.1154 

2,693 

.1303 

4,143 

.1225 

1,176 

.1227 

3,677 

.1264 

6,340 

.0758 

4 

.2513 

446 

.2439 

779 

.2764 

160 

.44 

728 

.327 

Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 

32.67 

34.68 

26.27 

25.98 

23.01 

24.48 

24.44 

19.76 

32.95 

9.96 

10.25 

9.04 

5.66 

7.64 


1  Act  of  1897,  July  1  to  Aug.  5, 1909. 

2  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 


8  Act  of  1909,  July  1  to  Oct.  3, 1913. 

*  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 


EXPORTS. 


Exports  of  tartar  and  tartaric  acid  are  not  shown  separately  in 
the  available  statistics  of  the  United  States,  but  it  is  believed  that 
exports  of  these  materials  until  the  outbreak  of  the  European  War 
have  been  small.  Exports  in  the  form  of  baking  powder  have,  how- 
ever, been  large,  as  is  shown  in  Table  XX. 
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'Dtmiestic  emportn  of  hfM/nfg  powder  from  the  Vni$e4  Siatm^ 


Szported  t(^— 


"Rnghwid 

Scotland 

Ireland 

Canada.... 

I^anaxiia. 

Ke'wfoundland    and 

Labrador 

Oiba 

South  America: 

Argentine 

Braal 

Chile 

South  British  Africa. 
Portuguese  Africa. . . 

China 

An  other  countries . . 

Total 


1011 


Pounds. 


134,350 
141, 146 
187,943 
232,879 
53,813 
202,453 

09,002 
26,357 

80,644 

19,837 

28,680 

641,392 

107,818 

22,241 

239, 172 


2,187,727 


Value. 


134,627 
46,228 
43,981 
78,931 
15,360 
64,999 

15,924 
7,148 

27,843 

6,763 

9,912 

176,009 

32,212 
7,345 

75,458 


631,690 


1012 


Pounds. 


164,286 
138,640 
247,222 
479,465 
03,812 
223,368 

74,661 
26,461 

82,598 
29,182 
13,253 

642,965 
00,206 
28,420 

811,593 


2,615,138 


Value. 


•10,783 
46,331 
61,523 

151,210 
17^214 
68,707, 

17,329 
7,740 

29,531 

8,316 

4,361 

184,430 

28,403 
9,862 

94,909 


1913 


Pounds. 


204,500 
152,678 
192,923 
043,199 
72,865 
342,765 

73,149 
34,050 

82,602 
19,529 
22,037 

657,498 
38,060 
23,498 

387,216 


750,748 


2,846,675 


Value. 


S40,003 

60,834 
45,602 
189,575 
20,553 
60,834 

16,854 
10,534 

28,960 

5,781 

7,929 

206,976 

12,798 

8,104 

120,599 


844,826 


1914 


Pounds. 


228,919 
208,924 
181,250 
637,551 
70, 131 
68,291 

87,174 
42,873 

115,791 
21,204 
29,762 

601,647 
72,464 
31,217 

428,766 


2,725,964 


Value. 


$48,998 
52,158 
41,117 

161,241 
19,668 
19,387 

18,471 
12, 7U 

40,819 
6,450 

10,663 
198, 66a 

27,249 

10,588 
122,100 


790,274 


exported  to — 


Sngland 

Scotland 

Ireland 

Canada 

Panania 

ICexioo 

Newfoundland    and 

X>al>rador 

Cuba 

South  America: 

Argentine 

Brazil 

ChUe 

South  British  Africa. . 
Portuguese  Africa — 

China 

All  other  countries . . . 

Total 


1915 


Pounds. 


842,694 
199,765 
186,637 
435, 802 
78,503 
94,086 

95,274 
43,066 

117,157 
29,269 
14, 189 

789,035 
92,562 
26,679 

333,162 


3,376,780 


Value. 


$126,585 
49, 798 
44,361 
134,865 
20,557 
22,840 

18,772 
12,324 

41,119 

9,457 

4,778 

257,516 

30,419 
8,910 

99,579 


881,879 


1916 


Pounds. 


1,718,227 

261,790 

79, 174 

87,242 

115,905 

167,776 

104,757 
07,903 

148,276 

49,202 
66,720 

647,068 
80,344 
20,799 

404,622 


3,969,806 


Value. 


$242,433 
77,308 
21,326 
8,266 
31,418 
32,956 

22,617 
18,556 

61,707 
14,322 
21,083 

180,403 

24,161 

7,941 

105,621 


860,118 


1917 


Pounds. 


2,210,903 
306,356 


21,095 
140,330 
306,956 

100,828 
60,318 

148,611 

65,659 
80,398 

821,773 
40,738 
66,784 

477,997 


4,835,644 


Value. 


$311,112 
111,432 


4,328 
27,316 
68,887 

18,993 
16,232 

64,309 
19,913 
25,676 

241,845 
10,843 
17,794 

109,739 


1,028,419 


1918 


Pounds. 


1,997,445 

13,191 

50 

617,310 

91, 175 

240,162 

77,775 
116,340 

242,617 
83,158 
50,468 
1,689,673 
65,350 
34, 491 

713, 217 


6,022,402 


Value. 


$618,432 

6,348 

26 

240,550 

19,386 

63,663 

15,882 
36,331 

81,287 

33, 878 
18, 711 

610, 714 
16,543 
16,543 

134,885 


1,838,808 


DOMESTIO  MANUTACTURERS. 

The  following  five  companies  are  engaged  in  making  cream  of 
tartar  and  tartaric  acid  in  the  United  States:  American  Cream  of 
Tartar  Co.,  San  Francisco,  Calif.;  E.  I.  Du  Pont  de  Nemours  Co., 
Harrison  Works,  Philadelphia,  Pa. ;  Harshaw,  Fuller  &  Goodwin  Co., 
Cleveland,  Ohio;  Charles  Pfizer  &  Co.,  New  York,  N.  Y.;  Tartar 
Chemical  Works  (subsidiary  of  Royal  Baking  Powder  Co.),  New 
York,  N.  Y. 

PRICES. 


The  American  prices  for  the  refined  tartaric  products  are  shown 
in  the  following  table  compiled  from  the  weekly  market  reports  on 
or  about  the  first  of  each  month. 
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Tabub  XXL — WholewUe  prices  of  refined  toHofio  products  at  Nmf>  York, 

191S-1919} 

[Cents  per  pound.] 

TARTARIC  ACII>— CRYSTALS. 


Ttonary. 
April.... 

Jifiy 

October. 


1913 


Low. 


30i 
30 
30 
30 


High. 


1914 


Low. 


High. 


31 
30 
70 


1915 


Low. 


41 
37} 
'48 
46i 


fflgh. 


38 
60 

47 


1916 


Low. 


52 
63 
66 
66 


High. 


55 

77 
74 
70 


1917 


Low. 


66 
76 

78i 

m 


High. 


70 
82 
82 
81 


1918 


Low. 


78i 
75 
86 
86 


High. 


79| 
77 
89 
95 


1919 


Low. 


81 

74 


High. 


86 


TARTARIC  ACID— POWDERED. 


1913 

1914 

1915 

1916 

1917 

1918 

1919 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Janoary 

April 

304 
30 
30 
30 

31 
31 
31 
31 

31 

3H 

■*32" 
30i 
70 

4U 
37J 

48 
46 

42 
38 
50 
47 

51 
62 
65 
65 

55 
71 
73 

67 
76 

70 
82 
82 
81 

78} 
76 
85 
85 

79 
78 
88 
93 

81 

87* 
87{ 
74 

86 

Jifly 

October 

CREAM   OF  TARTAR — CRYSTALS. 


January. 
April.... 

Jidy 

October. 


1913 


Low. 


231 
23i 
23^ 
23J 


High. 


24f 
24^ 

24j 


1914 


Low. 


High. 


24| 
24| 

23J 
50 


1915 


Low. 


28 
28 
35 
34 


High. 


30 
30 


35 


1916 


1917 


Low. 


37i 
42| 
42i 


High. 


39 
46 
44 
40 


Low. 


45 

49} 

50 


High. 


40 
46 


50} 


1918 


Low. 


55 
59 

66 
68 


High. 


60 
61 
67 


1919 


Low. 


69 
63} 
55 
55 


High. 


69} 


56 
56 


CREAM    OF   TARTAR— POWDERED. 


1913 

1914 

1915                1916 

1 

1917 

1918 

1919 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Low. 

High. 

Tanuary 

April 

24 
24 
24 
24 

24^ 
24^ 
24; 
24^ 

■ 

24f 
24| 

25 
25 
24 
50 

28 
28 
35 
34 

30 
30 

*"*35* 

37 

42} 

43 

39 
46 
44} 
40 

"*45"' 
49} 
56 

40 
46 

'"'d' 

56 
54 
67 
69 

61 
61} 
67 
69 

68} 
63 
55 
55 

69 

JiUy 

56 

October 

56 

ROCHELLE   SALTS. 


January. 
April..., 

July 

October. 


1914 


17}-18 


1915 


20 
21 
25 

27 


1916 


29}-d0 
33| 
35^ 
60 


1917 


60 


39-39} 


1918 


39-39} 
39-39} 
44}-46 
47-47} 


1919 


47  -47} 
47>47| 
43}-44 
431-44 


^  From  Oil,  Paint  and  Drug  Reporter. 
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XXn* — Oompariwn  of  wholesale  pricee  of  tartaric  add  in  the  United  Kingdom 
and  in  the  United  States,  by  quarters,  1913-1918.^ 


Yetn-quartan. 

Actual  prices. 

RelatlvB  prices. 

United 
Kingdom. 

United 
States. 

United 
Kingdom. 

United 
States. 

Market 

Manchester. 
Pound 

£.  s.    d. 
0    1    0.49 

0    1    0.75 
0    1    0.25 
0    1    0.33 
0    1    0.50 

0    1    0.34 
0    1    0.79 
0    1    4.00 
0    1    8.00 

0    1    5.67 
0    1    6.58 
0    2    2.33 
0    2    4.17 

0    2    6.67 
0    3    9.00 
0    3    2.00 
0    2    8.33 

0    2    6.67 
0    2  11.00 
0    2  11.33 
0    2  11.00 

0    3    1.67 
0    3    4.67 
0    3    5.33 
0    3    8.00 

New  York. . 

Unit     

Pound 

Baae price'...  -     -      -  -  -  -        --  -     - 

DoUara. 
0.3054 

.3025 
.3025 
.3025 
.3158 

.3117 
.2917 
.2850 
.4258 

.3825 
.4167 
.4667 

.4800 

.6467 
.6500 
.6600 
.6600 

.6900 
.7683 
.7850 
.7860 

.7700 
.8133 
.8600 
.8433 

100 

102 
98 
99 

UX) 

99 
102 
128 
160 

141 
149 
211 
226 

246 
360 
804 
259 

246 
280 
283 
280 

302 
326 
331 
352 

lot 

First 

1913. 

99 

Second 

99 

Thir'l 

99 

Fourth 

103 

First 

1914. 

102 

SACOnfl.   .  ,       .       .       .  -  T  .  .  ,  .  ,  r  .  , r  .  . 

96 

Third     

9& 

Fourth. - 

139 

First V 

1915. 

125 

Second. 

136 

Tliirrt 

153 

Fourth -  -  - 

157 

First 

1916. 

179 

Second 

213 

Tliird 

216 

Fourth 

• 

216 

First    

1917. 

226 

Second 

252 

Third  

257 

Fourth -  -  - 

257 

First 

1918. 

252 

Seconrf  -  - -  - . , 

266 

282 

Fourth - 

276 

I  Rouroe:  International  Price  Comparisons,  Department  of  Commerce,  Washington,  1919. 
*  Average  actual  prices  from  July,  1913,  to  June,  1914. 

SUBSTITUTES  AND  RIVAL   COMMODITIES. 

Baking  powders  containing  cream  of  tartar  were  the  earliest  to 
be  developed  and  the  first  to  be  largely  used.  Within  the  last 
decade,  however,  other  varieties  containing  no  cream  of  tartar  have 
been  placed  on  the  market  and  are  actively  competing  with  cream  of 
tartar  baking  powders.  The  cream  of  tartar  (and  tartaric  acid)  may 
be  replaced  by  alum  or  a  mixture  of  aluminum  sulphate  and  sodium 
sulphate,  by  calcium  acid  phosphate,  or  by  a  mixture  of  alum  and 
calcium  acid  phosphate. 

Conflicting  claims  are  made  by  interested  parties  in  regard  to  the 
baking  efficiency,  keeping  qualities,  and  cost  of  the  different  brands. 
A  critical  discussion  of  the  relative  merits  of  the  different  varieties 
of  baking  powder  is  outside  the  scope  and  purpose  of  this  report. 
The  continuance  of  competition,  indicates  that  the  question  is  not 
one-sided. 

However,  such  questions  have  only  an  indirect  significance  in  the 
determination  of  tariff  policy.     To  the  student  of  tariff  problems 

35284°  Al— 21 6 


82  TAT^TFF   IXFORMATION   SURVEYS. 

the  competition  between  different  varieties  of  baking  powders  has  a 
two-fold  significance.  The  development  of  the  newer  varieties  tends 
to  diminish  the  revenue  which  the  Government  can  collect  from  im- 
port duties  on  tartar  materials.  Any  change  in  import  duties  on 
raw  or  crude  tartar  materials  will  have  an  influence  on  competition 
between  the  different  varieties  of  baking  powders  or  at  least  will 
affect  the  manufacturer's  margin  of  profits 

The  principal  rivj^  commodities  of  tartaric  acid  for  use  in  foods 
and  beverages  have  been  citric  and  lactic  acids.  Citric  acid  has 
usually  been  preferred  and  because  of  its  purity  has  commanded  a 
higher  price.  In  the  future,  edible  lactic  acid  will  probably  offer 
increasingly  severe  competition  to  tartaric  acid.  (See  chapter  on 
lactic  acid.) 

TARIFF  PROBLEMS. 

There  is  no  prospect  that  the  United  States  can  become  independ- 
ent of  foreign  supplies  of  these  articles  except  by  the  development 
of  a  radically  new  synthetic  process  of  making  tartaric  acid.  Al- 
though a  great  deal  of  experimental  work  has  been  done  on  this 
process,  its  commercial  success  is  still  very  problematical  and  it 
would  as  yet  be  premature  to  take  it  into  consideration  in  the 
formation  of  a  tariff  policy.  The  American  production  of  crude 
tartar  materials  never  supplied  more  than  an  insignificant  fraction 
of  the  domestic  requirements  and  now  that  wine  can  no  longer  be 
made  in  the  United  States  for  commercial  purposes,  the  only  domestic 
supply  will  be  the  very  small  amounts  obtained  in  the  manufacture 
of  unfermented  grape  juice. 

The  fundamental  questions  of  tariff  policy  are,  therefore:  (1) 
Whether  the  American  needs  for  cream  of  tartar  and  tartaric  acid 
are  to  be  met  by  the  importation  of  crude  materials  (wine  lees, 
ar^ols,  and  calcium  tartrate),  or  by  the  importation  of  the  refinea 
articles  (cream  of  tartar,  tartaric  acid,  and  Eochelle  salts) ;  (2) 
whether  these  articles  shall  be  made  to  yield  a  revenue  to  the  Gov- 
ernment; (3)  whether  it  is  desirable  and  possible  to  counterbalance 
the  effect  of  the  export  duties  now  placed  on  crude  tartar  materials 
by  some  of  the  producing  and  exporting  countries;  and  (4)  whether  • 
the  duties  on  the  crude  and  refined  materials  should  not  be  on  the 
same  basis  (ad  valorem  or  specific)  in  order  to  prevent  fluctuations 
in  price  from  affecting  the  protective  margin  allowed  by  the  tariff. 

The  American  needs  for  tartaric  products  have  always  been  met 
by  the  importation  of  the  crude  or  partially  refined  materials  from 
which  the  cream  of  tartar  and  tartaric  acid  are  further  refined  or 
manufactured.  As  will  be  seen  in  the  following  table  during  the 
period  that  the  act  of  1909  was  in  force,  imports  of  the  refined  ar- 
ticles were  only  about  1  per  cent  of  the  imports  of  crude  materials. 
The  act  of  1909  imposed  a  duty  of  5  per  cent  on  the  crude  materials 
and  5  cents  per  pound  on  the  refined  materials.  During  the  life  of 
this  law,  the  total  imports  of  crude  materials  amounted  to  116,435,358 
pounds,  valued  at  $10,556,436,  on  which  a  total  duty  of  $529,341  was 
collected.  In  the  same  period  the  imports  of  refined  tartar  products 
(cream  of  tartar,  tartaric  acid,  and  Rochelle  salt)  amounted  to 
1,303,320  pounds,  valued  at  $222^97,  on  which  a  duty  of  $57,508 
was  collected. 
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Table  XXIII. — Total  imports  during  life  of  the  act  of  1909, 


Grade  tartar  matflrials. 


Argols,  or  erode  tartar  or  vine  lees, 
wttde. 


Argob,  partlv  refined,  or  tartars  and 
MBS  crjrstab,  ocntaming  not  more 
tban  00  per  cent  of  bitartrate  of  pot- 
ash  


Total  crude  products . 


Rate. 


6  percent, 


3  cents  per  pound. . 


Quantity. 


Pounds. 
116,371,722 


63,630 


116,435,358 


Value. 


$10,648,737 


7,699 


10,556,436 


Duties 
collected. 


6527,434 


1,907 


529,341 


Adyalo* 
rem  rate. 


PereerU. 
6 


24.77 


Refined  tartar  material.^ 


Rate. 


Algols  partlv  refined,  or  tartars  and 
lees  crystals,  containing  more  than 
90  per  cent  or  bitartrate  of  pota^ 

Cream  (rf  tartar. 

Tartaric  acid. 

Rochelle  salts 


Total  refined  products. 


4  cents  per  pound. 

5  cents  per  pound. 
do 

3  cents  per  pound. 


Quantity. 


Pounds. 

9,921 

289,754 

626,075 

377,570 


1,303,320 


Value. 


61,962 

41,488 

132,743 

46,104 


222,297 


Duties 
collected. 


6397 
14,485 
31,301 
11,325 


57,508 


Ad  vala> 
rem  rate. 


Percent, 
20.23 
34.91 
23.58 
24.56 


The  act  of  1913  made  no  change  in  the  rate  of  duty  on  the  crude 
materials,  but  lowered  the  rate  on  cream  of  tartar  from  5  cents  per 
pound  to  2j^  cents  per  pound  and  on  tartaric  acid  from  5  cents  per 
pound  to  3^  cents  per  pound.  These  changes  m  duty  were  followed 
during  the  next  two  years  by  a  considerable  increase  in  the  imports 
of  the  refined  articles  although  imports  of  the  crude  materials  con- 
tinued to  be  many  times  as  large  as  the  imports  of  the  refined  articles. 
In  recent  years  imports  of  the  refined  articles  have  again  decreased 
possibly  on  account  of  the  disturbed  conditions  in  Europe  resulting 
from  the  war. 

For  a  number  of  years  before  the  war,  the  Italian  Government 
imposed  an  export  duty  on  the  crude  tartar  materials.  This  tax 
amounted  to  2.20  lire  per  100  kilograms  ($0.00193  per  pound)  and  was 
levied  on  both  argols  and  wine  lees.  In  1915  an  additional  war  tax 
of  1  per  cent  ad  valorem  was  imposed  on  both  of  these  materials  and 
in  December,  1916,  the  war  tax  was  increased  to  2  per  cent.  The 
official  statistical  valuations  upon  which  the  war  tax  is  levied  are 
given  as  follows  for  1914,  1915,  and  1916 : 

Crude  tartar  and  argols : 

1914 130  lire  per  100  kilos.,  equivalent  to  $0. 113  per  pound. 

1915 190  lire  per  100  kilos.,  equivalent  to  .  166  per  pound. 

1916 245  lire  per  100  kilos.,  equivalent  to  .  205  per  pound. 

Wine  lees: 

1914 38  lire  per  100  kilos.,  equivalent  to  .033  per  pound. 

1915 52  lire  per  100  kilos.,  equivalent  to  .  045  per  pound. 

1916 70  lire  per  100  kilos.,  equivale.it  to  .061  per  pound. 

Thus  in  1916  the  total  export  tax  on  crude  tartar  amounted  to 
approximately  3  per  cent  and  on  wine  lees  to  slightly  over  5  per  cent. 

These  taxes  handicap  the  American  refiner  by  further  increasing 
the  cost  of  his  raw  material  and  at  the  same  time  cutting  down  the 
margin  of  profit  on  the  refined  products.  Accordingly,  if  it  is  desir- 
able that  American  needs  for  tartaric  products  be  met  by  the  refining 
of  foreign  crude  materials,  the  duty  on  tartaric  acid  and  cream  of 
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tartar  should  be  so  adjusted  as  to  counterbalance  the  export  duties 
imposed  on  the  crude  materials  by  the  producing  countries. 

The  war  has  indirectly  had  the  effect  of  decreasing  the  margin 
between  import  duties  on  the  crude  and  refined  products.  The  raw 
materials  are  subject  to  an  ad  valorem  duty  and  since  crude  tartar 
and  wine  lees,  along  with  nearly  all  other  commodities,  have  about 
doubled  in  price  since  the  outbreak  of  the  war,  the  duty  per  pound 
has  been  increased  proportionately.  On  the  other  hand  the  duty  on 
the  principal  refined  articles  is  a  fixed  specific  duty  and  the  general 
rise  in  prices  has  resulted  in  a  decrease  in  the  protective  margin 
expressed  as  cents  per  pound  or  as  its  ad  valorem  equivalent. 

Table  XXIV. — Rates  of  import  duties  on  tartaric  add  vn  principal  countries. 

(Compiled  from  official  texts  on  file  in  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce, and  corrected  to  January  1, 1919.] 


Countries. 


United  States 

United  Kingdom 

France: 

General  tariff  * 

Minimum  tariff 

Germany: 

General  tarifiF 

Conventional  tarift  >. 
Russia 


Italy 

Canada:  4 

British  PreferentiaL. 

Intermediate 

General** 

Australia: 

British  Pref erentiaL , 

General* 

Japan 


Tariff 
Na 


238 
238 

279 

279 
108(5) 

37(u) 

208 
208 
208 

279 
279 
156 


Foreign  rates. 


Free. 


18  francs  per  100  kilos.,  net. 
12  francs  per  100  Idlos.,  net . 


8  marlES  per  100  kilos 

4  marks  per  100  kiks 

8.25  rubles  plus  10  per  cent 

pood. 
10  lire  per  quintal 


per 


5  per  cent  ad  valorem. . 
7i  per  cent  ad  valorem. 
do 


Free. 

5  per  cent  ad  valorem. 
11.90  yen  per  100  kin.. 


United  Statee  equivalents^ 
(dollars  per  pound). 


f0i)86. 

Free. 

10.0157. 
10.0105. 

10.0086. 
SO.  0043. 
10.1293. 

10.0087. 

5  per  cent  ad  valorem. 
7)  per  cent  ad  valorem. 
Do. 

Free. 

5  per  cent  ad  valorem. 

SO.  0444. 


1  Tba  conversions  into  United  States  currency  are  based  on  par  value. 

*  The  general  rate  applies  to  the  United  States. 

s  The  conventi(»al  tariff  applies  to  the  United  States  except  favors  granted  by  the  commercial  treaties  in 
force  with  Japan  and  Sweden. 

*  Tartaric  add  crystals. 

*  Powdered  tartaric  acid  is  classified  under  paragraph  711  and  bears  a  rate  of  duty  of  20  i)er  cent  Britiflb 
Flrafereatial  and  25  per  cent  general  rate. 

Table  XXV. — Rates  of  import  duties  on  crude  tartar  and  cream  of  tartar  in 

principal  countries, 

[Compiled  from  official  texts  on  file  in  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce, and  corrected  to  Jan.  1, 1919.] 


Countries. 


United  States  < 

Crude  i^artar 

Refined  tartar 

United  Kingdom 

Frsnce: 

Crude  tartar 

Other 

Germany: 

Crude  tartar* 

Befined— 

General  tariff 

Conventional  tariff  * . . 

Tartrate  of  soda 


Tariff 

No. 


8 
8 


278 
278 

311 

311 
811 
811 


Foreign  rate. 


Free. 


.do, 
.do, 

.do. 


8  marks  per  100  kilos . 
A  marks  per  100 kilos. 
8  marks  per  100  kilos. 


United  States  equivalents* 
(dollars  per  pound). 


5  per  cent  ad  valorem. 

S0.025. 

Free. 

Do. 
Do. 

Do. 

S0.0086. 
S0.0043. 
S0.0086. 


>  Conversions  into  United  States  currency  are  based  on  par  value. 

*  Argols  or  crude  tartar  or  wine  less  crude  or  partly  refined,  containing  not  more  than  90  per  oentnm  of 

etassinm  bitartrate;  oontaining  more  than  00  per  centum  of  potassium  bitartrate,  cream  of  tartar,  ami 
whelle  salts  or  tartrate  of  soda  and  i)otas8a,  2^  cents  per  pound. 

*  Semirefined  tartar  is  treated  as  crude  tartar. 

*  Prior  to  the  war  the  oonventional  rate  applied. 
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QPablb  XXV. — Rates  of  impart  duties  on  crude  tartar  and  cream  of  tartar  in 

principal  countries — Continued. 


Conntries. 


Bnasia: 

Tartar  (cream  of  tartar) 

crude  (not  refined). 
Tartar,  semiporified  (not 

in   powder)    with    its 

natural  tinge. 
General  tariffs 


Conventional  tariff  i  > 

Italy: 

Tartar,  crude  » 

Cream  of  tartar 

Onada: 

Cream  of  tartar,  in  crys- 
tals or  argols. 

British  preferential 

Intermediate 

General  * 

Not  otherwise  enumerated 

British  preferential 

Intermediate 

General  * 

Argentina  * 

Aostralia:* 

General  tariff 

British  preferential 

Japan' 


Tariff 
No. 


95 
05 

112 

112 

83 
85 

ex.  208 


ex.  208 


3,254 

281 
281 
229 


Foreign  rate. 


90  copeks  plus  10  per  cent  per  pood . 

1  rouble,  12^  copeks  plus  10  per 
cent  per  pood. 

3.00  roubles  per  pood  plus  10  per 

cent. 
2.25  roubles  per  pood 


Free 

4  lire  per  quintal. 


5  per  cent  ad  valorem . . 
7^  per  cent  ad  valorem . 
do 


20  per  cent  ad  valorem . 
25  per  cent  ad  valorem . 

do 

13.50  oentavos  per  kilo. 


Speroent 

Free 

20  per  cent  ad  valorem . 


United  States  equivalent!  > 
(dollars  per  pound). 


10.141. 
10.170. 

10.0604. 

$0.0320. 

Free. 
10.0035. 


5  per  cent  ad  valorem. 
7^  per  cent  ad  valorem. 

Do. 

20  per  cent  ad  valorem. 
26  per  cent  ad  valorem. 

Do. 
10.0590. 

6  per  cent. 
Free. 

20  per  cent  ad  valorem. 


^  Tartar  (cream  of  tartar)  refined. 

*  The  conventional  rate  held  until  Sept.  10, 1919. 
>  Scrapings  of  casks. 

*  The  general  rate  is  applied  to  the  United  States. 

■  Tartrate  and  bitartrate  (cream  of  tartar)  and  "Seignef  salt. 

*  Cream  of  tartar;  chemicals  and  drugs,  n.  o.  s. 
I  Chemicals,  n.o.  8. 
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PREFACE. 

This  is  one  of  a  series  of  TarMf  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  me  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
Deen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  "vmere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussecT under  the  dutiable  paragraph  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  \mder  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  Index/' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  nimi- 
ber  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  ''Introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  C.  Grinnell  Jones  and  R.  DeLong,  of  the  chemical 
division  of  the  commission's  staff,  and  of  others. 
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TIN  CHLORIDES. 

« 

( Par.  65,  act  of  1913.    Tien  per  cent  ad  valorQiD.] 


Summary. 


Description. — There  are  two  important  chlorides  of  tin,  bichloride 
of  tin  and  tin  tetrachloride.  The  bichloride  of  tin  as  sold  to  the 
trade,  under  the  name  of  tin  crystals,  contains  about  53  per  cent  of 
tin.  It  is  used  for  weighting  silk,  in  dyeing  and  calico  printing. 
Tin  tetrachloride  contains  about  45  per  cent  of  tin.  It  is  used  for 
weighting  silk  and  as  a  mordant  in  dyeing.  The  silk  industry  re- 
quires about  3,000  tons  of  tin  tetrachloride  per  year. 

Domestic  production, — The  present  production  (1918)  is  estimated 
at  about  3,500  tons  of  tin  tetrachloride  per  year. 

The  preparation  of  tin  chlorides  has  developed  almost  exclusively 
into  the  detinning  of  scrap  tin  by  means  of  chlorine  gas.  The  process 
originated  in  the  plant  of  the  Goldschmidt  chemical  works  at  Essen, 
Germany.  The  process,  however,  was  soon  established  by  the  Gold- 
schmidts  in  this  coimtry.  In  about  1913  another  company  began 
operations  and  at  the  present  time  (1918)  there  are  three  companies 
producing  tin  chlorides  in  the  United  States  by  the  chlorine  detinning 
process.  The  growth  of  the  industry  is  dependent  on  the  growth  of 
the  silk  industry  which  is  the  largest  consumer. 

The  production  of  tin  salts  evidently  includes  both  bichloride  and 
tetrachloride  of  tin  as  well  as  other  salts  of  tin. 

The  production  in  1914  is  only  seemingly  smaller  than  in  previous 
years.  While  up  to  1909  the  entire  production  of  tin  chlorides  was 
in  the  form  of  aqueous  solution,  in  1914  almost  the  entire  production 
of  tetrachloride  of  tin  was  anhydrous. 

Tin  chlorides  are  produced  at  Chrome  and  Perth  Amboy,  N.  J., 
and  at  Pittsburgh,  Pa.  The  domestic  production  supplies  the  normal 
domestic  demand.  Tin  chloride  is  one  of  the  products  which  is  an 
outlet  for  chlorine.  Two  of  the  plants  produce  their  own  chlorine 
electrolytically  and  at  the  same  time  get  a  valuable  joint  product, 
caustic  soda.  The  other  company  buys  its  chlorine,  liquefies  it,  and 
ships  it  to  its  plant  for  use  in  the  prodfuction  of  tin  chloride. 

Price. — The  price  of  tin  chlorides  is  based  on  the  market  price  of 
pig  tin,  and  as  the  price  of  pig  tin  has  increased  between  50  and  100 
per  cent  of  the  prewar  price,  the  price  of  tin  chlorides  has  increased 
correspondingly. 

Tariff  history. — The  tin  chlorides  have  not  been  mentioned  by 
name  m  the  tariff  acts*  The  act  of  1913,  paragraph  65,  reads:  '^  Salts 
and  all  other  compounds  and  mixtures  oi  which  *  ♦  *  tin  con- 
stitutes the  element  of  chief  value,  10  per  cent  ad  valorem." 
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General  Information. 

Description  and  important  uses. — There  are  two  important  chlorides 
of  tin  which  are  recognized  in  commerce  as  '* bichloride  of  tin"  and 
tin  tetrachloride. 

Anhydrous  bichloride  of  tin  or  anhydrous  stannous  chloride,  as  it 
is  designated  in  chemical  nomenclature,  is  a  chemical  compound, 
composed  of  62.6  per  cent  of  tin  and  37.4  per  cent  of  chloride.  It 
forms  a  crystallized  hydrate  (SnClj  +  2H2O)  containing  two  molecules 
of  water  and  53.1  per  cent  of  tin  which  is  called  by  the  trade  tin 
crystals.  It  is  sometines  called  butter  of  tin,  although  this  name  is 
usually  applied  to  the  hydrate  of  tetrachloride  of  tin  (SnCl^  +  5H3O) . 
It  is  a  solid  fusing  at  249.3°  C.  to  a  liquid  which  boils  between  619 
and  628°  C. 

Bicliloride  of  tin  or  tin  crystals  is  used  in  the  weighting  of  silk 
and  in  dyeing  and  caUco  printing.  It  is  a  strong  reducing  agent  and 
is  employed  as  such  in  the  chemical  laboratory. 

Anhydrous  stannic  chloride  or  tin  tetrachloride  (SnCl^)  contains 
45.6  per  cent  of  tin  and  54.4  per  cent  of  chlorine.  It  is  a  heavy 
mobile  liquid  having  a  specific  gravity  of  2.28  and  boiling  at  114°  C. 
The  liquia  has  a  high  refractive  index  and  consequently  presents  a 
very  briUiant  appearance.  When  exposed  to  the  air  it  emits  dense 
white  fumes  ana  is  finally  converted  into  a  crystalline  hydrate 
(SnCl4  +  5H20)  containing  5  molecules  of  water.  This  hydrate  is 
also  formed,  with  the  evolution  of  heat,  by  mixing  stannic  chloride 
with  one-third  its  volume  of  water.  This  hvdrate  is  sometimes 
known  as  '^ butter  of  tin"  and  by  the  dyers  as  ^'oxymuriate  of  tin." 

If  dissolved  in  water  an  aqueous  solution  of  50°  to  60°  Baum6  is 
obtained  containing  20  to  25  per  cent  of  tin.  This  form  of  stannic 
chloride  was  exclusively  produced  up  to  1909  when  the  production 
of  anhydrous  stannic  ciiloride  was  taken  up  in  this  country.  The 
trade  calls  the  aqueous  solution  very  incorrectly  bichloride  of  tin, 
which  fact  gives  occasion  to  many  misunderstandings. 

Tin  tetrachloride  is  used  as  a  mordant  in  dyeing  and  for  the 
weighting  of  silk.  This  latter  use  is  the  largest  use  of  tin  tetra- 
chloride. For  the  weighting  of  silk  the  tin  tetrachloride  must  be 
very  pure  as  any  impurities  tend  to  weaken  the  silk  fibers. 

BicMoride  of  tin  and  tin  tetrachloride  for  the  weighting  of  silk 
are  known  by  the  workmen  in  the  silk  mills  as  'dynamite"  and  the 
process  of  weighting  is  known  as  '' dynamiting." 

Raw  materials. — The  present  raw  materials  used  in  the  manufac- 
ture of  tin  chlorides  in  the  United  States  are  almost  exclusively  scrap 
tin,  from  the  tin  plate  and  tin  can  factories,  and  chlorine  gas.  It  has 
been  reported  that  one  detinning  company  is  using  old  tin  cans  as 
part  of  their  raw  material.     (See  the  report  on  chlorine.) 

The  old  method  of  making  tin  chlorides  from  metallic  tin  by  means 
of  hydrochloric  acid  has  been  practically  abandoned  in  favor  of  the 
chlorine  detinning  process,  which  produces  a  product  of  a  much 
higher  degree  of  purity. 

The  amount  of  tin  scrap  used  for  the  manufacture  of  tin  chlorides 
in  this  country  amounts  to  about  90,000  tons  annually.  The  total 
amount  of  tin  scrap  available  in  the  United  States,  including  that 
imported  from  Canada,  has  been  estimated  at  175,000  tons  per  year. 
This  amount  may  be  exceeded  during  the  period  of  the  war,  owing  to 
the  increased  demand  for  tin  cans.    The  tin  scrap  at  the  present  time 
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contains  33  pounds  of  metallic  tin  per  ton  of  2,000  pounds.     This 

fives  a  yearly  consumption  of  about  1,500  tons  of  metallic  tin  by  the 
etinning  companies  for  the  manufacture  of  tin  chlorides.     Each 
ton  of  tin  scrap  yields  about  70  pounds  of  tin  tetrachloride. 

The  import  and  export  figures  on  scrap  tin  have  been  compiled 
from  the  Commerce  and  Navigation  of  the  United  States. 

Process  of  manufacture. — ^The  manufacture  of  tin  chlorides  has 
developed  into  the  detinning  of  tin  scrap  by  the  means  of  chlorine 

fas.  The  tin  chlorides  may  be  made  from  metallic  tin  by  means  of 
ydrochloric  acid,  but  this  method  has  been  unable  to  successfully 
-compete  against  the  chlorine  detinning  process,  which  produces  a 
purer  product. 

The  preparation  of  tin  tetrachloride  by  the  chlorine  detinning  proc- 
ess is  carried  out  as  follows:  The  scrap  tin  is  packed  in  large  iron 
wire  baskets.  In  case  the  tin  scrap  is  lacquered  it  is  treated  with  a 
solution  of  caustic  soda  to  remove  the  lacquer.  The  tin  scrap  is 
then  dried  by  means  of  hot  dry  air.  It  is  essential  that  the  scrap 
tin  be  perfectly  dry.  The  dried  scrap  is  then  treated  with  chlorine 
gas  in  a  large  iron  cylinder.  The  chlorine  readily  combines  with  the 
tin  on  the  scrap  to  form  tin  tetrachloride,  which  being  a  liquid  drains 
out  of  the  cylinder.  Any  tetrachloride  which  remains  on  the  scrap 
may  be  recovered  by  applying  heat  and  distilling  it  out  of  the  cylinder, 
or  the  scrap  may  be  removed  from  the  cylinder,  and  the  tetrachloride 
washed  off  and  recovered.  The  scrap  after  being  completely  detinned 
is  compressed  into  compact  billets  and  sold  to  the  steel  mills.  The 
<5rude  tin  tetrachloride  is  redistilled,  giving  a  product  of  pure  tin 
tetrachloride,  which  is  sold  as  such,  or  it  is  converted  into  the  crystals 
of  hydrated  tin  tetrachloride  by  mixing  with  the  theoretical  amount 
of  water.  Stannous  chloride  or  bichloride  of  tin  can  be  made  from  tin 
tetrachloride  by  causing  it  to  react  with  metallic  tin. 

The  preparation  of  the  tin  chlorides  by  the  chlorine  detinning 
method  is  necessarily  an  industry  operating  on  a  tonnage  basis,  since 
«ach  ton  of  tin  scrap  yields  only  about  70  pounds  of  tin  tetrachloride. 
The  industry  requires  considerable  electncity  for  the  production  of 
chlorine,  some  power  for  handling  the  scrap,  and  steam  for  the  distilla- 
tion of  the  crude  tin  tetrachloride.  It  is  essential  that  the  process  be 
under  careful  chemical  control  and  supervision. 

Until  1910  most  of  the  tin  chloriaes  were  produced  in  aqueous 
solution,  while  since  then  the  product  has  been  principally  the  anhy- 
drous tin  chlorides.  This  accounts  for  the  apparent  decrease  m 
production  as  shown  on  page  10. 

History  of  the  industry. — ^The  chlorine  detinning  process  of  manu- 
facturing tm  chlorides  originated  about  1908  at  the  plant  of  the 
Goldschmidt  chemical  works  at  Essen,  Germany.  Prior  to  this  time 
the  tin  chlorides  were  made  by  dissolving  metallic  tin  in  hydrochloric 
acid.  The  introduction  of  the  chlorine  process  gave  a  product  of  a 
higher  quality  than  that  formerly  produced  and  was  therefore  better 
suited  for  the  weighing  of  silk.  Scrap  tin  was  purchased  in  all  parts 
of  the  world  and  shipped  to  Germany  to  be  detinned  by  means  of 
chlorine. 

The  chlorine  detinning  process  was  soon  established  in  this  country 
by  the  Goldschmidts,  and  the  scrap  was  treated  in  this  country  instead 
01  shipping  it  to  Germany.  In  1913  another  company  began  opera- 
tions, and  at  the  present  time  there  are  three  companies  that  are 
detinning  scrap  tin  in  the  United  States  by  the  chlorine  process. 
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The  present  production  of  tin  tetrachloride,  which  amounts  to  about 
3,500  tons  annually,  is  at  least  equal  to  the  normal  demand  and  may 
exceed  the  normal  demand  to  a  slight  extent.  The  prospects  of  an 
increased  production  of  tin  tetrachloride  as  a  further  outlet  for  chlo- 
rine depends  entirely  on  the  growth  of  the  silk  industry  in  this  country, 
since  the  sUk  industry  is  the  only  large  user  of  tin  chlorides  in  normal 
times.  At  the  present  there  is  a  large  war  demand  for  tin  tetra* 
chloride  which  can  not  be  met  by  the  detinning  companies. 

It  has  been  reported  that  Japan  has  been  making  inquiries  as  to 
purchases  of  tin  chlorides  and  also  has  been  purchasmg  tin  scrap  for 
export  to  Japan.  This  has  the  appearance  that  Japan  is  preparing 
to  make  tin  chlorides  in  Japan  evidently  with  the  idea  of  weighting 
silk  in  that  country.  As  long  as  the  Japanese  Government  continues 
to  guarantee  the  quality  of  silk  exported  and  does  not  permit  the 
weighting  of  the  grade  of  silk  which  constitutes  about  90  per  cent  of 
their  exports  there  will  be  no  serious  competition  from  Japan  in  the 
manufacture  of  tin  chlorides  and  the  weighting  of  silk. 


Tin  Baits  {listed  as  tin  salts  in    Census    of  Manufactures) — Production  in    United 

States— Official  source. 

[From  Federal  Census.] 


Year. 


1899. 
1904. 


Quantity. 

Value. 

Pounds. 

6,259,794 

11,621,378 

9603,937 
1,361,299 

Year. 


1909. 
1914. 


Quantity. 


Pounds. 

10,293,377 

8,291,239 


Value. 


$1,535,350 
2,028,511 


Bichloride  of  tin,  50  degree,^  prices,  cents  per  pound.  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


January. 


Cents. 
13 
Hi 
12^ 
093-10 
13?-14 
13J-14 
23J-24i 
251-26 
20-22 


April  . 

July. 

Cents. 

Cents. 

12f 

131 

14t 

141 

11-11 

llj-llf 

11-121 
15; -16 

15}-15f 

17>  -18 

17i-18 

24  -24i 

28  -29 

25J-26 

22i-25 

-20  22 

19-21 

October. 


Cents. 
13 
12t 
13 

llHli 
13J-14 

19|-20i 
28-29 
18-20 
13i-16i 


1  Erroneously  called  "  bichloride  of  tin' '  by  the  trade.    The  article  is  an  aqueous  solution  of  tetrachlcride 
of  tin  having  a  gravity  of  50'  B. 


Tin  crystals  ^ — Tin  chlorides — Prices  (wholesale),  cents  per  pound,  spot.  New  York. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 


January. 


1912 
1913 
1915 
1916 
1917 
1918 
1919 
1920 


Cents. 

28i 
31  -33J 
23  -23i 
28-28i 
29J-30 
55  -56 
65  -70 
42  -42J  I 


April. 


Cents. 
28-30 


26  -26J 
32  -32i 
35i-36 
55-56 
65-70 
45  -45i 


July. 


October. 


Lowest. 


Cents. 
29i-31i 


Cents. 
29-30 


Cents. 


28 


26  -26i 
35  -35i 
37i-3S 
60-61 
48-50 
43  -43i 


25  -25i 

29i-.30 

39-39i 

65  -70 

42-42i 

35-43 


23 

28 

29^ 

55 

42 

35 


Highest. 


Cents. 


31^ 


1  A  hydrate  of  bichloride  of  tin  containing  2  molecules  of  water. 
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Tin  Morides — Rates  of  duty. 


Act  of— 

Par. 
65 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and 
ad  valorem. 

1913.... 

Salts  and  all  other  compounds  and  mixtures  of  which   *   *   *   or 
tin  constitute  the  element  of  chief  value  (see  d.  13,  inftn.) 

• 

10  per  cent  ad  va- 
lorem. 

Court  and  Treasury  Decisions. 

Chloride  of  tin  in  solution  was  held  dutiable  under  paragraph  56 
of  the  act  of  1890  on  the  alcoholic  content  as  spirit  varnish  and  not 
exempt  from  duty  as  lac  spirits.  (G.  A.  1504,  T.  D,  12953).  But 
tetrachloride  of  tin  was  held  exempt  from  duty  under  paragraph  593 
of  the  act  of  1897  as  lac  spirits  and  not  dutiable  as  a  chemical  com- 
pound. (Consolidated  Color  and  Chemical  Co.  v.  United  States, 
2  Ct.  Cust.  Appls.,  192.) 

Domestic  exports  of  tin  scrap  by  countries. 


Country. 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

Belgium 

$9,060 

87,160 

8,749 

$11,638 

28,702 

24,602 

15 

$18,873 

23,435 

4,699 

$42,342 

26,418 

8,568 

$19,530 
261 

$41,135 

568 

9,328 

1,979 

11,000 

11,416 

Germanv 

Netherlands .' . . . 

$2,822 
104 

Canada 

1,064 

$3,967 

Prance 

United  Kingdom 

7,186 

All  others 

198 

Total 

104,969 

64,857 

46,907 

77,328 

20,855 

75,426 

9,612 

4,165 

Imports  of  scrap  tin  by  countries. 


1915 

1916 

Pounds. 

Value. 

Pounds. 

Value.    ■ 

United  Kinedom 

5,999,464 
10,262,068 

$26,113 
51,832 

12,066,346 

12,215,463 

476,118 

273,526 

$68,694 
72,762 

Canada 

France 

2,065 
2,146 

All  others 

149,461 

1,419 

Total 

16,410,983 

79,364 

25,031,453 

146,666 

Imports  for  consumption  of  scrap  tin. 


Year. 


1914. 
1915. 
1916. 
1917. 
1918. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do 


Pounds. 


6,137,571 
14,999,622 
24,908,625 
17,119,515 
17,718,044 


Value. 


$45,367 
78,255 
145,666 
121,966 
116,968 


Value  per 
unit. 


$0,007 
.006 
.006 
.007 
.007 


SALTS  OF  BISMUTH,  GOLD,  PLATINUM,  RHODIUM,  SILVER. 

AND  TIN. 

[Par.  65— act  of  1913, 10  per  cent  ad  valorem.l 


Summary. 


Description. — Bismuth,  gold,  platinum,  rhodium,  silver  and  tin 
are  less  abundant  than  most  of  the  other  metals  whose  salts  are  used 
technically  or  medicinally.  Gold,  platinum  and  rhodium  are  rare 
metals  and  bismuth,  silver  and  tin  are  not  of  common  occurrence. 

Uses, — The  salts  have  widely  varying  uses.  Gold,  platinum  and 
silver  salts  are  used  largely  in  photoffrapny;  bismuth  salts  principally 
in  medicine,  and  the  manufacture  of  cosmetics;  tin  salts,  principally 
in  the  textile  industry.  No  record  of  technical  or  medicinal  uses 
have  been  found  for  salts  of  rhodium. 

Domestic  production,— The  value  of  these  salts  produced  in  1914  is 
as  follows: 

Gold  salts $291,  658 

Platinum  salts 6,  998 

Silver  salts 846, 059 

Tin  salts 2,028,511 

Separate  fibres  for  the  values  of  salts  of  bismuth  and  rhodium  are 
not  available. 

Imports, — Imports  of  these  salts  have  not  been  large  and  have 
shown  a  decrease  since  the  beginning  of  the  war.  In  1915  the  imports 
were  valued  at  $24,685  and  in  1918,  at  $5,988. 

Exports, — No  exports  of  salts  of  these  metals  are  shown  in  Com- 
merce and  Navigation. 

Tariff  History, — Salts  of  bismuth,  gold,  platinum,  rhodium,  silver 
and  tin  were  not  specifically  provided  for  in  any  of  the  tariff  acts 
previous  to  1913,  and  have  therefore  been  dutiable  at  25  per  cent 
ad  valorem  as  unenumerated  salts.  The  effect  and  apparent  intent 
of  paragraph  65  of  the  1913  act  is  to  eliminate  the  salts  of  these 
relatiy^y  expensive  metals  from  the  general  provisions  of  paragraph 
5,  which  carries  a  duty  of  15  per  cent  ad  valorem,  and  make  them 
dutiable  at  a  lower  rate  of  10  per  cent. 

Prices, — The  price  of  each  of  these  is  dependent  on  the  market 
price  of  the  metal  from  which  it  is  derived  and  as  the  metals  have 
mcreased  in  value  since  the  beginning  of  the  war,  the  salts  have 
shown  a  corresponding  increase. 

General  Information, 
salts  of  bismuth. 

Description, — The  most  important  salts  of  bismuth  are  the  sub- 
nitrate,  the  subgallate,  subcarbonate  and  oxychloride.  Other  salts 
of  more  or  less  importance  are  the  oxide,  salicylate,  tannate,  chloride, 
iodide,  chromate,  citrate,  and  pyrogallate. 
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Uses. — Bismuth  salts  are  used  in  medicine,  internally  in  cases  of 
stomach  and  intestinal  troubles  and  externally  for  affections  of  the 
skin,  burns,  etc.  Technically  they  are  used  in  the  preparation  of 
cosmetics,  fluxes  for  enamels,  etc. 

Those  of  greatest  technical  value  are  the  subnitrate  and  oxy- 
chloride.     The  chromate  is  sometimes  used  as  a  pigment. 

Medicinally  the  subnitrate  and  subgallate  are  most  used. 

Domestic  production. — Separate  figures  for  the  production  of  bis- 
muth compounds  are  not  available. 

Imports. — Imports  are  not  listed  separately  in  Commerce  and  Navi- 
gation, but  the  total  imports  of  bismuth,  gold,  platinum,  rhodium, 
silver,  and  tin  salts  in  1915  were  valued  at  $24,685.  In  1916  the 
imports  amounted  to  $10,922  and  during  1918  the  value  of  the 
imports  dropped  to  $5,988. 

According  to  the  report  of  the  Department  of  Commerce,  the 
imports  of  bismuth  salts  for  1914  amounted  to  only  588  pounds,  most 
of  which  came  from  Germany.  The  largest  imports  were  of  oxide  and 
subgallate. 

Exports. — No  exports  of  bismuth  compounds  are  shown  in  Com- 
merce and  Navigation. 

Tariff  history. — Previous  to  1913  bismuth  salts  were  not  specially 
provided  for,  and  were  therefore  dutiable  at  25  per  cent  ad  valorem  as 
unenumerated  salts.  The  act  of  1913  made  bismuth  salts  dutiable  at 
10  per  cent  ad  valorem  under  paragraph  65. 

Prices. — The  price  of  bismuth  salts  has  increased  since  the  begin- 
ning of  the  war  and  in  most  cases  reached  a  maximum  in  1918,  having 
remained  fairly  constant  since  then.  The  price  of  bismuth  sub- 
nitrate in  August,  1914,  was  $1.80  and  $1.85  per  pound,  and  in  July 
1918,  had  risen  to  $3.20  and  $3.25,  being  still  quoted  at  that  figure  in 
April,  1919.     (For  prices,  see  pp.  17  and  18.) 

GOLD   SALTS. 

Description  and  uses. — ^There  are  very  few  gold  salts  which  are  of 
any  practical  importance.  The  chief  ones  are  gold  chloride,  gold 
and  sodium  chloride,  gold  and  {>otassium  chloride,  gold  and  tin  purple 
(Purple  of  Cassius),  and  gold  potassium  cyanide. 

Gold  chloride  and  the  double  chlorides  of  sodium  and  potassium  are 
used  in  photography;  the  chloride  and  double  potassium  cyanide  are 
used  for  preparing  electrolytic  baths  for  gold  plating  and  renning,  and 
the  purple  of  Cassius  is  used  for  coloring  glass,  for  manirfacturing 
enamels,  and  painting  porcelain.  Some  gold  salts  are  used  to  a 
slight  extent  in  medicine.  Gold  salts  are  used  as  the  coloring  matter 
of  ruby  glass. 

Domestic  production. — The  domestic  production  of  gold  salts  in  1904 
amounted  to  47,641  ounces,  valued  at  $453,202.  In  1909  it  was 
42,544  ounces,  valued  at  $430,944,  but  dropped  in  1914  to  28,817 
ounces,  with  a  value  of  $291,658  (see  p.  16). 

Imports. — No  separate  imports  are  shown  for  gold  salts  in  Commerce 
and  Navigation. 

Exports. — No  exports  of  gold  compounds  are  shown  in  Commerce 
and  Navigation. 

Tariff  history. — Gold  salts  were  listed  under  unenumerated  salts, 
and  were  dutiable  at  25  per  cent  ad  valorem  before  the  act  of  1913, 
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when  they  were  made  dutiable  under  paragraph  65  at  10  per  cent  ad 
valorem. 

Prices, — The  prices  of  gold  salts  are  largely  dependent  on  the  gold 
content  and  correspond  roughly  to  the  value  of  the  gold  in  each 
compound. 

PLATINUM   SALTS. 

Description, — The  principal  salts  of  platinum  are  the  chloride,  the 
double  ammonium  cnloride,  double  potassium  chloride,  the  double 
barium  cyanide,  double  thorium  cyanide,  double  lithium  cyanide, 
lithium  rubidium  cyanide,  and  the  sulphate. 

Uses, — ^Platinum  chloride  is  used  in  the  preparation  of  platinum 
plating  baths;  in  photography,  for  preparmg  platinized  asbestos, 
etc.,  for  catalyzers  to  be  used  in  the  manufacture  of  sulphuric  acid 
bv  the  contact  process;  for  fixing  microscopic  preparations;  for 
platinum  mirrors  and  platinum  luster  on  glass  and  porcelain.  It  is 
also  used  as  a  chemical  reagent  in  the  laboratory. 

The  double  barium  platmum  cyanide,  lithium  platinum  cyanide 
and  lithium  rubidium  platinum  cyanide  are  used  to  make  visible  the 
eflfects  of  the  Roentgen  rays  and  hence  used  in  photography  with 
these  rays.  Platinum  thorium  cvanide  has  the  same  uses  as  platinum 
barium  cyanide.  Platinum  sulphate  is  used  in  microchemical  work. 
The  other  salts  are  used  principally  in  chemical  analysis,  especially 
for  the  analytical  determination  of  potassium. 

Domestic  production. — In  1904  the  domestic  production  of  platinum 
salts  was  19,068  ounces,  valued  at  $175,682.  Since  then  the  produc- 
tion has  declined,  being  1,661  oxmces  in  1909  and  only  365  ounces, 
valued  at  $6,998,  in  1914. 

.^  Imports, — The  imports  of  platinum  salts  have  been  small,  amount- 
ing to  only  a  few  ounces  in  1914,  all  of  which  came  from  Germany. 
Import  figures  since  1914  are  not  available. 

Exports. — No  exports  of  platinum  salts  are  shown  in  Commerce 
and  Navigation. 

Tariff  history, — ^Platinum  salts  were  classified  under  unenumerated 
slalts  dutiable  at  25  per  cent  ad  valorem,  imtil  the  act  of  1913  when 
they  were  made  dutiable  under  paragraph  65  at  10  per  cent  ad 
valorem. 

Prices, — ^Prices  for  platinum  salts  are  not  listed  but  are  dependent 
on  the  price  of  platinum,  that  being  the  constituent  of  chief  value. 
As  nearly  all  platinum  is  obtained  from  Russia,  the  price  of  platinum 
and  platinum  salts  has  increased  greatly  since  the  beginning  of  the 
war. 

RHODIUM   SALTS. 

Rhodium  is  a  verv  rare  metal  which  is  found  associated  with 
platinum.  No  record  of  any  technical  or  medicinal  uses  has  been 
loimd  for  salts  of  rhodium. 

SALTS  OF   SILVER. 

Description. — ^The  most  important  salt  of  silver  is  the  nitrate. 
When  fused  and  solidified  in  the  form  of  sticks  it  is  known  as  lunar 
caustic.  Other  salts  of  silver  are  the  cyanide,  bromide,  iodide,  acetate, 
chloride,  lactate,  oxide,  and  phosphate.  All  silver  salts  are  sensitive 
to  light  and  therefore  snould  oe  kept  in  the  dark. 
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Uses. — Silver  salts  are  used  extensively  in  photography  and  in 
medicine. 

Silver  nitrate  is  used  as  a  reagent  in  analytical  chemistry;  in  the 
preparation  of  indelible  inks;  for  dyeing  hair,  mother-of-pearl,  etc.; 
lor  the  preparation  of  silver  plating  solutions;  for  silvering  mirrors; 
and  in  the  manufacture  of  other  silver  compounds.  The  bromide 
and  iodide  of  silver  are  used  in  photography,  as  is  also  the  phosphate. 
The  double  potassium  silver  cyanide  is  used  extensively  in  silver 
plating  solutions.     The  acetate  and  lactate  are  used  in  medicine. 

Manufacture. — Silver  nitrate  is  produced  by  dissolving  silver  in 
nitric  acid  and  crystallizing  the  product  from  water.  The  other 
salts  are  mostly  made  from  tne  nitrate. 

Domestic  production. — The  production  of  silver  salts  has  steadily 
increased  since  1899.  In  that  year  the  production  amounted  to 
1,606,108  ounces  valued  at  $627,252,  and  in  1909  there  were  produced 
2,030,399  ounces  valued  at  $727,428.  The  production  had  increased 
to  2,563,238  ounces  in  1914  with  a  value  of  $846,059. 

Imports. — Imports  of  silver  salts  have  been  very  small,  most  of 
that  imported  oeing  pure  compounds  imported  for  some  special 
purposes.  In  1914  there  were  imported  only  364  ounces  of  silver 
nitrate.    Most  of  this  came  from  England. 

Exports. — No  exports  of  silver  salts  are  listed  in  Commerce  and 
Navigation. 

Tariff  history. — ^Until  the  act  of  1913  silver  salts  were  classified 
as  unenumerated  salts  and  dutiable  at  25  per  cent  ad  valorem. 

Prices. — The  price  of  silver  salts  is  dependent  on  the  price  of  silver. 
In  January,  1915,  silver  nitrate  was  listed  at  31J  and  33i  cents  per 
ounce,  and  in  Januarv,  1916,  had  risen  to  34f  and  36f  cents  per 
ounce.  Since  then  the  price  showed  a  steady  increase  until  in 
January,  1919,  it  sold  for  65 J  and  66 J  cents  per  ounce.  By  April, 
1919,  the  price  had  decreased  slightly,  being  63J  and  65i  cents  per 
ounce.     (See  p.  17.) 

TIN   SALTS. 

[See  Tin  chlorides,  supra.] 

• 

Description  and  uses. — The  most  important  salts  of  tin  are  the 
chlorides,  oxide  and  sulphide. 

Stannmis  cJiloridej  known  also  as  'Hin  salts''  or  'Hin  crystals,''  is 
used  largely  in  dyeing  and  calico  printing.  It  is  also  used  as  a  lab- 
oratory reagent  in  analytical  chemistry,  in  the  manufacture  of 
purple  of  Cassius,  and  to  a  limited  extent  in  medicine. 

Stannic  chloride,  known  also  as  the  bichloride,  is  largely  used  in 
dyeing  and  as  a  weighting  material  for  silks  before  dyeing. 

Stannic  oxide  is  a  white  powder.  It  is  a  constituent  of  putty 
powder,  which  is  used  for  polishing  glass.  It  is  also  used  in  the 
manufacture  of  glazes  and  enamels  and  as  a  polish  for  finger  nails. 

Stannic  sulphide  is  a  yellow  powder  sometimes  known  as  "mosaic 
gold"  or  '^  artificial  gold."  It  is  lised  for  gilding  or  bronzing  articles 
of  wood,  plaster  of  I^aris,  etc. 

Other  salts  of  tin  of  technical  value  are  the  acetate,  oxalate,  and 
tartrate,  used  as  mordants,  and  the  chromate,  which  is  used  for 
decorating  porcelain. 

Manufacture. — Stannous  chloride  is  made  by  dissolving  tin  in 
concentrated  hydrochloric  acid.    The  tin  salts  crystallize  and  are 
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separated.    The  liquor  remaining  is  sometimes  also  sold  for  its  tin 
contents. 

Stannic  chloride  may  be  made  by  dissolving  tin  in  hydrochloric 
acid  and  oxidizing  the  product  with  sodiujn  chlorate,  but  at  present 
is  usually  made  by  treating  tin  scrap  with  dry  chlorine  gas  obtained 
from  liquid  chlorine.    Large  quantities  of  tin  scrap  are  used  in  this 

Tin  oxide  may  be  made  by  heating  molten  tin  in  the  air. 

Domestic  production. — The  domestic  production  of  tin  salts  in  1914 
was  8,291,239  pounds,  valued  at  $2,028,511.  In  1909,  the  produc- 
tion was  a  little  greater,  but  the  value  less  (see  page  17).  This 
seemingly  greater  production  was  probably  due  to  the  fact  that 
in  1909  a  large  part  of  the  chlorides  sold  were  in  solution,  while  in 
1914  most  oi  the  stannic  chloride  sold  was  in  solid  form. 

Imports. — No  imports  of  tin  salts  are  listed  in  Commerce  and 
Navigation,  but  the  report  of  the  Department  of  Commerce  shows 
577  poimds  of  tin  chlorides,  valued  at  $227,  imported  from  Germany 
in  1914.  • 

Exports. — No  exports  are  shown  in  Commerce  and  Navigation. 

Tariff  history.— Preyious  to  the  act  of  1913  tin  salts  were  not 
specifically  mentioned  in  the  tarifi^  acts,  but  were  dutiable  at  25 
per  cent  ad  valorem  as  salts  not  speciallv  provided  for.  The  act  of 
1913  placed  a  duty  of  10  per  cent  on  all  salts  of  which  tin  consti- 
tutes the  substance  of  chiei  value. 

Prices. — ^Tin  bichloride  sold  during  1914  for  about  12  cents  per 
pound,  and  the  price  remained  fairly  constant  until  1917,  when  it 
began  to  rise.  The  increase  continued  until  in  the  latter  part  of 
1918  it  sold  for  29  cents  per  pound.  In  April  1919  it  sold  for  25J 
and  26  cents  per  pound. 

Tin  crystals  have  shown  a  corresponding  change  in  price,  selling 
at  about  25  cents  per  pound  in  1915,  ana  increasing  to  65  and  70 
cents  in  October,  1918.  There  was  no  fallin  price  up  to  April,  1919. 
Subsequent  dechne  brought  the  price  in  October,  1920,  to  35-43  cents. 

Gold  Salts — Production  in  United  States. 


Year. 

Quaatlty. 

1 
Value.     1 

1 

Year. 

1 
Quantity. 

Value. 

1899 

Ounces. 
12,347 
47,641 

$120,696 
453,202 

1909 

Ounces. 
42,544 
28,817 

$430,944 
291,658 

1904 

1914 

i 

^latinum  Salts— Production  in  United  States. 

Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1899 

Ounces. 
8,112 
19,068 

1 

161,400 
175,682 

1 

1909 

Ounces. 
1,561 
365 

$19,123 
6,998 

1904 

1914 

1 

Sillier  Salts — Production  in  United  States. 

Year. 

Quantity. 

Value. 

1 

Year. 

Quantity. 

Value. 

1899 

Ounces. 

1,606,108 

1,899,081 

$627,252 
778,439 

1909 

- 

Ounces. 

2,030,399 

2,563,238 

$727,428 
846,059 

1904 

1914 
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Tin  SalU— Production  in  Vmted  States. 


Year. 


1809. 
1904. 


Quantity. 


PoundM. 

6,259,794 

11,621,378 


Value. 


<603,037 
1,361,299 


Year. 


1909. 
1914. 


Quantity. 


Pounds. 
10,293,377 
8,291,239 


Value. 


11,535,350 
2,028,511 


Salts  and  all  other  compounds ^  etc. — Imports  for  consumption — Revenue. 


Fiscal  year. 


1914. 
1915, 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 


Rate  of  duty. 


10  percent. 

do 

do 

do 

do 

do 

do 

do 


Quantity. 


Value. 


118,387 

24,685 

10,922 

10,653 

5,988 

7,799 


Duty 
cofiected. 


$1,838 

2,468 

1,092 

1,065 

598 

780 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cerU. 


10 
10 
10 
10 
10 
10 
10 


Nitrate  of  silver — Prices  per  ounce, 
[H^f/m  Oil,  PaiBt>  and  Dr««  BiBpQiier.j 


Cents. 

August,  1914 aSMst 

January,  1915 31i-33i 

AprU,  1915 32|-34i 

July,  1916 31  -33 

October,  1915 3lJ-^J 

January,  1916 

AprU,  1916 

July,  1916 

October,  1916 

January,  1917 

October,  1917 fi7  -61) 

January,  1918 53  -56 


Cents. 

April,  Ms 611-681 

July.  1918 621^J 

October,  1918 63|-64| 

January.  1919 65i-6dl 

Aprll,lfl» 63i-«5| 

July,  m9 67  -68 

October,  1919 72i-73i 

Japuanrj  1920 80  -81 

Apttl,  iraO 78}-79f 

July,  1920 58!^ 

Oc«M)ofj  1900 69  -60 


BismtUhf  salicyhUe  (38  to  iO  per  cent) — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $1.60-11.65 

January,  1915 2.30-  2.35 

April,  1915 2.30-  2.35 

ruly,1915 2.56-  3.60 

October,  1915 2.56-  2.60 

January,  1916 3.25 

April,  1916 3.90 

July,  1916 3.90 

October,  1916 3.90 

January,  1917 3.90 

April,  1917 3.90 

July,  1917 3.90 


$3.15 
3.10 


October,  1917 

January,  1918 $3.15- 

April,  1918 3.35-  3.40 

lenuiiry>  1919.. 3.35-  3.40 

April,  1919 3.35- 

July,1919 3.05- 

Octooer,  1919 3.05- 

January,  1920 2.46- 

April,  1920 2.45-  2.50 

July.  1920 2.4&-  2.50 

October,  1920 2.46-  2.50 


3.40 
3.10 
3.10 
2.50 


Bismuth,  subcarhonatCj  U.  S.  P. — Prices  per  pound, 
[From  Oil,  Paint,  tod  Drug  Reporter.] 


August,  1914 $2.10-$2.15 

January,  1915 2.80-  2.85 

April,1915 2.80-  2.86 

July,  1915 2.80-  2.85 

October,  1915 2.80-  2.86 

January,  1916 3.10 

April,1916 3.40-  3.45 

July,  1916 3.40-  3.45 

October,  1916 3.40-  3.45 

January,  1917 3.40-  3.45 

April,  1917 3.40-  3.45 

July,  1917 3.40-  3.45 

October,  1917 3.25-  3.30 

35284— 21— A-17 2 


January,  1918 $3.26-$3.30 

April,  1918 3.50-  3.65 

July,  1918 3.60-  3.56 

October,  1918 3.50-  3.55 

January,  1919 3.60-  3.65 

April,  1919 3.60-  3.66 

July,  1919 3.36-  3.40 

October,  1919 8.25-  3.40 

January,  1920 3,00-  3.05 

April,  1920 3.10-  3.16 

July,  1920 3.10-  3.15 

October,  1920 3.10-  3.15 
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Bismttth,  Svbgallai&^Prtces,  per  p<mnd, 
[  Ftom  Oil,  Paint,  and  Drxig  ReportarJ 


Auimst,  1914 |1.6&-»i.70 

January,  1915 2. 3^  2. 40 

April,m5 2.35-  2.40 

July,  1915 2.35-  2.40 

October,  1915 2.35-  2.40 

January,  1916 2. 65 

April,1916 3.00-  3.05 

July,  1916 3.00-  3.05 

October,1916 2.80-  3.00 

January, 1917 2.80-  3.00 

April,  1917 2.80-  3.00 

July,  1917 2.80-  3.00 

October,1917 2.80-  3.00 


January,  1918 $3.25-$3.30 

April,  1918 3.50-  3.55 

July,  1918 3.50-  3.55 

rctcber,  1918 3.60-  3.55 

January,  1919 3.50-  3.55 

April,  1919 3.50-  3.55 

July,  1919 3.30-  3.35 

October,  1919 3.30-  3.35 

January,  1920 2.75-  2.80 

April,1920 2.85-  2.90 

July.1920 2.85-  2.90 

October,  1920 2.85-  2.90 


BismtUh,  SvhnitraUf  Powdei^^Priou,  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 fl.80-$1.85 

January,  1915 2.50-  2.55 

April,1915 2.50-  2.55 

July,1915 2.50-  2.55 

October,  1915 2.50-  2.55 

Janiarv,  1916 2.80 

April,19Ki 3.10-  3.15 

July,  1916 3.10-  3.15 

October,  1916 2.70-  3.15 

Januarv,  1917 2.90-  3.00 

April.  1917 2.90-3.00 

Jul/,  1917 2.90-  3.00 

October,  1917 2.90-  3.00 


January,  1918 |2.85-$2.95 

April,  1918 3.20-  3.25 

July.  1918 3.20-  3.25 

'  ctJber,  1918 3.20-3.25 

Januarv,  1919 3.20-  3.25 

April,i919 3.20-  3.25 

July,  1919 3.00-  3.05 

'  ctobor,  1919 3.00-3.05 

January,  1920 2.75-  2.80 

April,  1920 2.85-  2.90 

July,  1920 2.85-  2.90 

(  ctober,1920 2.85-  2.90 


Bismuth,  TanruUe-^Priees,  per  pound. 
[  From  Oil,  Paint,  and  Drug  Reporter.] 
-Not  quoted  prior  to  1918. 

January,  1919 


January,1918 12.90-12.95 

April,1918 3.10-  3.15 


S3.10-S3.15 


Bismuthf  ammonium  citrate^  U.  8.  P. — Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


August,  1914 $2.60-$2.55 

January,  1915 : 2.70-  2.75 

January,  1916 3.26 

January,  1917 3.50 

April,  1917 3.50 

July,  1917 3.50 

October,  1917 3.60 


January,  1918 Nominal. 

April,  1918 $4.30-14.35 

July,  1918 4.30-  4.35 

October,  1918 4.30-  4.35 

January,  1919 4.30-  4.35 

April,  1919 4.30-  4.35 


Bismuth,  metallic  {not  quoted  prior  to  1918). 


Iftfluary,  1918 I2.8J-J3.00 

April,  1918 2-?5-2-?? 

*tfly/l918 3.30-  3.35 

October,  1918 3.30-  3.35 

January,  1919 3.50-  3.65 

April,  i919 3.50-  3.65 


July,  1919 $5.80-15.85 

October,  1919 « 6.80-  5.86 

January,  1920 6.70-  5.75 

April,  1920 5.80-5.85 

July,  1920 5.80-  5.85 

October,  1920 5.80-  6.85 


Tin,  bichloride,  60  degree— Prices  per  pound. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Cents. 

August,  1914 "Hi* 

January,  1916 ,?f-|0 

April,  1915 lfH5 

JiSy,1915 111-12 

October,  1916 JlHi* 

January.  1916 :?rJl 

April,  «16 J5i-;6 

July,  1916 15f-15i 

October,  1916 IJi-U 

January,  1917 13i-14 

April,  1917 13i-J8 

Jifiy,1917 IJJ-lOf 

October,  1917 19i-20i 


Cents. 

January,  1918 23i-24i 

April,  1918 Nominal. 

July,  1918 28  -29 

October,  1918 28  -29 

January,  1919 251-26 

April,  1919 251-26 

July,  1919 22J-25 

October,  1919 21  -22* 

January,  1920 20  -22 

April,  1920 20  -22 

July,  1920 19  -21 

October,  1920 13|-16i 
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7Kn,  cryiUd* — J*rtc«  per  poimd. 
[From  Oil,  Paint,  and  Drag  KepOTttt.) 


Jaanhiy, 

-April,  lil 


US.... 

Octoljer,  1916 ! 
Juiiury,  leiA. 
April,  IBIO.... 
July,191S. 


M-Ml 

2S-2Sj 

boc'obwriHaV.iiiiili'lIilllilililllilli;!  28-29 

Januarv,  1917 29[  "" 

Apnl,  ion 291 

July,  1917 29^ 

October,  1917 29] 


Tin,  oEufe— Prices  per  pound. 

(From  Oil,  Point,  uid  Drug  Rsporter.] 


August,  19H JO.a 

January,  1916.  - 3! 

April,  1915 K 

July,  WIS... 11 

October,  1915 3( 

January,  1918 V 

April,  1918 M 

July,  1918 V 

October,  1916 i' 

Jonnaly,  1917. * 

April,  1M7. 6( 

Ji5y,1917. :.. 

Oclobor,1917 ft 


Jiilr,1918 

Oc(olMr,1918... 
January,  1919... 

April,  1919 

July,  1919 

Ootober,  1919... 
January,  19Z0. . . 

April,  IteO. 

July, 1920 

OotoW,  1920... 


Salts  ofBitm-uth,  etc.— Rates  of  duty. 

Actof- 

Pai- 

Tariff  cl»55ilicallon  or  de5orlptlon. 

Rates  of  duty, 

1SS3 

92 

•l,^„;L'S^/lf,Sllv'^SSIS^?«!l»^^d57JS^?lH,'lll?' 

2S    per    cent 

"Sr- 

Do. 

K: 

ad 

1890 

Tided  tor  in  thla  act.                                            ,           k-      j  .~ 

1909 

not  specially  provided  [or  in  this  section. 

ad 

gold,   ■   *   •   silver,   •   *   •   constitute  (he  element  of  chief 

Court  and  Treasury  Decisions. 

salts  of  bismuth. 

Subnitrate  of  lismuth  was  classified  as  a  medicinal  preparation 
under  paragraph  75  of  the  act  of  1890  against  the  importer's  con- 
tention that  it  was  exempt  from  duty  under  paragraph  506  as  bis- 
muth.—G.  A.  586  (T.D.  11227). 

An  importation  classified  as  a  chemical  compound  imder  paragraph 
5  of  the  act  of  1913  was  held  dutiable  as  a  compound  of  bismuth  under 
paragraph  65.  Counsel  stipulated  that  the  merchandise  was  a  com- 
pound in  chief  value  of  bismuth. — Abstract  41257. 

SILVEB   CHLORIDE. 

Silver  chloride  was  held  dutiable  as  a  chemical  compound  under 
para^aph  3  of  the  act  of  1909  and  not  exempt  from  duty  under 
paragraph  643  as  sweepings  of  silver. —Abstract  23784  (T.  D.  30828). 
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But  the  provision  in  paragraph  665  of  the  act  of  1913  for  sweepino^ 
of  sDver  was  held  to  be  the  proper  classification  of  silver  chloride 
consisting  of  a  lumpy  powder  mixed  with  dfibris,  and  having  the! 
appearance  of  waste.  The  tenn  '* sweepings  of  silver''  as  therein 
used  was  interpreted  to  include  not  only  so-called  '^bufiings"  broken 
oflF  in  the  manufacture  of  silver  articles,  but  also  silver  chlorides 
which  come  off  as  waste  in  the  manufacturing  processes  and  which 
can  not  be  used  commercially  except  for  the  reclamation  of  the 
silver  therein,  and  paragraph  65,  providing  for  salts  of  silver,  was 
limited  to  salts  of  silver  used  commercially  or  chemically  as  such.—  1 
G.  A.  8909  (T.  D.  36924:  abstract  41300,  of  1917).  Similar  sweep- 
ings which  were  classifiea  by  the  collector  of  customs  as  waste,  not 
specially  provided  for,  under  paragraph  479  of  the  act  of  1909,  were 
held  exempt  from  duty  as  sweepings  of  silver  under  paragraph  643 
of  that  act. — ^United  States  v.  Henderson,  5  Ct.  Ciist.  Appls.,  62 
T.  D.  34097),  affirming  Abstract  32848  (T.  D.  3  3591). 


SOAPS. 

[Par.  66,  act  of  1913.] 

Summary. 

Par.  66.  ' '  Soaps :  Perfumed  toilet  soaps,  30  per  centum  ad  valorem ; 
medicinal  soaps,  20  per  centum  ad  valorem;  Castile  soap,  and  un- 
perfumed  toilet  soap,  10  per  centum  ad  valorem;  all  other  soaps 
and  soap  powder  not  specially  provided  for  in  this  section,  5  per 
centum  ad  valorem. '^ 

The  ordinary  soaps  of  commerce  are  the  sodium  or  potassium  salts 
of  fatty  acids  (such  as  stearic,  oleic,  and  palmitic)  which  occur  in 
fats  and  oils.  Castile  soap  is  a  special  grade  of  toilet  soap,  when  pure 
is  made  only  from  olive  oil  and  soda  lye  but  other  vegetable  oils  are 
used  in  much  of  the  soap  sold  as  castile.  There  is  no  sharp  distinc- 
tion between  toilet  soaps,  mentioned  in  the  act  of  1913,  and  conmion 
laundry  soaps.  There  are  only  two  or  three  unperfumed  toilet  soaps 
and  one  of  these — Castile  soap — is  mentioned  by  name  in  the  act  of 
1913.  This  division  of  soap  into  classes  which  have  no  sharp  divid- 
ing line  has  caused  considerable  litigation  in  the  courts.  It  is  doubt- 
ful whether  they  serve  any  useful  purposes  and  could  be  eliminated 
without  seriously  affecting  the  domestic  industry  and  the  intent  of 
the  act  of  1913. 

The  manufacture  of  soap  involves  the  treatment  of  a  fatty  acid 
or  more  often  the  glyceride  of  a  fatty  acid  with  an  alkali,  usually 
caustic  soda.  Glycerin  is  a  by-product  of  soap  making  and  is  one 
of  the  most  valuable  products  of  the  soap  industry.  &)aps  accord- 
ing to  the  n^ethod  of  manufacture  are  classed  as  boiled,  half-boiled, 
and  cold-process  soaps. 

The  domestic  soap  industry  is  well  established  and  there  is  very 
little  competition  from  foreign  products.  In  regard  to  raw  materials 
the  industry  relies  to  a  large  extent  on  products  made  in  this  countrv. 
In  the  case  of  special  high-grade  toilet  soaps  certain  of  the  materials 
are  imported — for  example,  olive  and  palm  oil.  Imports  of  soap 
have  been  less  than  1  per  cent  of  domestic  production  and  have  been 
valued  at  less  than  $850,000  per  year.  About  50  per  cent  of  the 
imports  are  Castile  soap.  The  domestic  industry  in  1914  was  carried 
on  by  371  establishments  capitalized  at  over  $92,000,000  with  an 
annual  output  during  the  year  of  $127,942,441.  The  domestic -pro- 
duction supplies  over  99  per  cent  of  the  consumption. 
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Total  soap — Summary  table. 


Year. 


19101. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916. . 
1917.. 
1918.. 
1919. . 
1920.. 


Domestic 

production 

(calendar 

year). 


$111,367,777 


127,942,441 


Imports 
for  con- 
sump- 
tion 
(fiscal 
years). 


f761,665 
829,142 
798,373 
756,355 
831,414 
746,185 
606,792 
686,514 
337,991 
300,745 


Domestic 

exports 

(fiscal 

years). 


$3,620,646 
4,046,981 
4,636,028 
4,629,567 
4,939,002 
4,868,299 
6,319,758 
6,291,790 
9,140,712 
,619,404 

22,728,084 


it: 


Ratio  to  production. 


Imports. 


Percent. 
a68 


.66 


£xp<»t8. 


PercerU. 
3.25 


3.86 


Value 
(imports 
for  con- 
sump- 
tion). 


$761,666 
829,142 
798,373 
755,365 
831,414 
746, 186 
606,792 
586,614 
337,991 
300,746 


Amount 
of  duty. 


$208,621 

271,164 

246,441 

240,468 

163,471 

111,860 

88,649 

94,222 

66,872 

61,461 


EquiTa- 

lent  ad 

valorem 

rate. 


Per  cent. 
27.37 
32.70 
30.87 
31.83 
18.46 
14.99 
14.61 
16.06 
16.83 
17.11 


1  Production  for  the  calendar  year  1909. 


General  Information. 


DESCRIPTION. 

Paragraph  66.  ''Soaps:  Perfumed  toilet  soaps,  30  per  cent  ad 
valorem;  medicinal  soaps,  20  per  cent  ad  valorem;  castile  soap,  and 
unperfumed  toilet  soap,  10  per  cent  ad  valorem;  all  other  soaps  and 
soap  powder  not  specially  provided  for  in  this  section,  5  per  cent 
ad  valorem." 

The  term  ''soap' '  in  chemistry  signifies  the  metallic  salts  of  fatty  acids 
(stearic,  palmitic,  oleic).  In  commerce  the  term  is  ordinarily  con- 
fined to  the  water-soluble  potassium  and  sodium  salts  of  the  fatty 
acids.  The  water  insoluble  soaps  of  lead,  magnesium,  and  aluminum 
are,  however,  used  for  technical  but  not  for  household  purposes. 

Soaps  may  be  classified  into  two  general  groups,  "hard  soaps''  and 
"soft  soaps."  Hard  soaps  are  soda  soaps  while  the  soft  soaps  are 
potassium  soaps.  A  mixture  of  the  two  lyes,  soda  and  potasn,  are 
used  to  give  soaps  intermediate  between  hard  and  soft.  They  are  also 
classified  according  to  the  method  of  manufacture  as  boiled  soaps, 
half-boiled  soaps,  and  cold-process  soaps. 

The  term  toilet  "soap"  is  used  to  distinguish  those  soaps  used  for  toilet 
purposes  from  the  cheaper  soaps  used  for  laundry  purposes.  There 
are  certain  soaps  used  both  for  toilet  and  laundry  purposes,  so  the 
term  "toilet  soap"  is  rather  va^e  and  has  caused  litigation.  The  tariff 
act  of  1913  makes  a  distinction  between  toilet  soap  perfumed  and 
unperfumed.  Soap  stock  as  a  rule  has  a  very  unpleasant  odor,  which 
prevents  its  bein^  used  directly  for  toilet  purposes.  Therefore,  some 
substance,  usually  a  perfume  material,  is  added  to  neutralize  the 
unpleasant  or  to  impart  a  pleasant  odor.  Besides  castile  soap,  which 
is  provided  for  by  name  in  the  present  law,  there  are  one  or  two  other 
real  unperfumed  toilet  soaps.  Castile  soap  is  made  from  oUve  oil  and 
soda  lye  and  therefore  it  does  not  have  the  disagreeable  odor  of  most 
soap  stocks.  The  other  unperfumed  soaps  are  cold-process  glycerin 
soaps.  The  distinction  could  be  eliminated  without  seriouslv  affect- 
ing the  intent  of  paragraph  66  and  at  the  same  time  remove  the  cause 
of  litigation. 
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IbdEedioinal  soaps  are  those  oontaining^some  substance  which  pos- 
sesses antiseptic  or  healing  properties.  The  most  common  antiseptics 
used  are  carbolic  acid  and  cresylic  add. 

Pure  Castile  soap  is  made  fromohve  oil  and  soda  lye  only,  but 
nxixch  of  the  soap  marketed  as  castile  soap  is  made  from  or  adulter- 
&te<i  with  soap  made  from  other  oils.  Practically  all  of  the  castile 
8oa,p  is  made  by  the  cold  or  half-boiled  process. 

■ 

DOMESTIO   PRODUCTION. 

2£aterial8. — The  raw  materials  used  in  the  manufacture  of  soap  are 
many  and  varied.  The  chief  ones  are  tallow,  grease,  and  other  fats; 
ooconut,  palm,  palm-kernel,  cottonseed,  olive,  and  other  vegetable 
oils;  vegetable  waxes;  and  rosin.  In  addition  large  quantities  of 
soda  ash,  caustic  soda,  and  silicate  of  soda  are  used.  The  quantities 
of  many  of  these  articles  consumed  by  the  industry  are  snown  on 
:e  26. 

'he  following  table  shows  the  fats  and  oils  consumed  by  the  soap 
industry  in  1917.  (From  "The  Production  and  Conservation  of  Fats 
and  Oils  in  the  U.  S.,"  Dept.  of  Agr.,  Bull.  No.  769  and  Supplement.) 


T] 


Vegetable  fats  and  oils:  Pounds. 

Chinese  vegetable  tallow 6, 417, 000 

Chinese  nut  oil 115,000 

Coconut  oil 168,602,000 

Com  oil 15,997,000 

Cottonseed  oil 126,390,000 

Linseed  oil 1,006,000 

Olive  oil 1,731,000 

Pahn-kernel  oil 4,762,000 

Palm  oil 27,345,000 

Peanut  oil 15,126,000 

Rapeseed  oil 5,972,000 

Sesame  oil 5, 000 

Shea-nut  oil 2,487,000 

Sov-beanoil 124,058,000 

All  other  vegetable  oils 9, 692, 000 

Total 509,705,000 


Animal  and  fish  fats  and  oils: 

Bono  grease 37,032,000 

Garbage  grease 83,118,000 

Herring  oil 4,104,000 

Lard 7,481,000 

Lard,  neutral 166 

Menhaden 2, 279, 000 

Neat's-foot  oil  and  stock 1 18, 000 

Recovered  grease 12,680,000 


Animal  and  fish  fats  and  oils—Contd. 

Pounds. 

Sperm  oil 17,000 

Tallow 362,297,000 

Tankage  grease 15, 475, 000 

Whale  oil 5,732,000 

Wool  grease 233,000 

All  other  fish  and  animal  oils 9, 257, 000 

Total 519,823,166 


Secondary  fats  and  oils: 

Acidulated  soap  stock 25, 086, 000 

Cottonseed  foots 67, 369, 000 

Cottonseed  foots  (distilled) 8. 872, 000 

Fatty  acids 35 ,  050, 000 

Fatty  acids  (distilled) 39, 495, 000 

Grease  stearin 19, 146,000 

Lard  oil 1,436,000 

Oleooil 108,000 

Olive-oil  foots 4, 761, 000 

Red  oil 12,812,000 

Nonclassified  1  totals 25,000,000 

Total 239,105,000 


Grand  total 1,268,633,166 


PROCESS   OF   MANUFACTURE. 

The  manufacture  of  soap  involves  the  action  of  a  caustic  alkali 
(usually  caustic  soda)  on  fatty  acids  (stearic,  palmitic,  oleic)  or  more 
often  the  glycerides  of  these  acids.  This  operation  is  known  as 
saponification.  This  produces  an  alkali  salt  of  the  fatty  acids  (soap) 
and  a  by-product  glycerin.  The  glycerine  is  recovered  from  tne 
waste  lye  liquors  and  is  a  very  valuable  by-product  in  the  soap 
industry.  A  newer  method  (Twutchell  process)  separates  the  fat  or 
oil  into  glycerin  and  fatty  acid  before  treatment  with  alkali.  This 
process  gives  a  larger  yield  of  a  purer  and  stronger  crude  g;ylcerin. 

The  manufacture  of  soap  may  oe  classified  under  the  following  three 
processes: 

1.  Boiled  soaps. 

2.  Half-boiled  soaps. 

3.  Cold-process  soaps. 


Firms  under  this  head  failed  to  classify  consumption  of  fats  and  oils. 
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Boiled  soaps,  as  the  name  indicates,  are  prepared  by  boiling  the  fat 
or  oil  with  a  solution  of  caustic  alkali.  After  the  reaction  is  com- 
pleted the  soap  is  ^'salted  out''  and  rises  to  the  top  and  the  salt 
solution  containing  the  glycerin  settles  to  the  bottom  and  is  drawn 
off.  The  glycerin  is  later  recovered  from  this  solution  by  evapora- 
tion. Strong  lye  is  now  added  to  the  soap  and  in  the  case  of  yellow 
soaps  rosin  is  introduced  or  in  the  case  of  white  soaps  tallow  or 
coconut  oil  is  used.  WTien  the  rosin  or  oil  is  completely  saponified 
the  kettle  is  allowed  to  stand  for  several  hours,  when  the  lye  is  drawn 
off.  Water  is  now  added  and  the  soap  boiled  until  it  loses  its  granular 
appearance.  It  is  then  allowed  to  stand  for  several  days.  The  con- 
tents of  the  kettle  separate  into  three  layers.  The  soap  on  the  top, 
the  lye  on  the  bottom,  and  between  these  two  a  dark-colored  layer, 
called  the  ''nigre.''  The  two  lower  layers  are  drawn  into  separate 
tanks  and  the  soap  is  pumped  to  the  '^  crutcher,''  which  is  an  efficient 
mixer.  Here  penume  and  any  filling  material,  such  as  silicate  of 
soda,  soda  ash,  and  borax,  are  added  and  thoroughly  mixed  with  the 
soap.  The  soap  is  run  from  the  crutcher  into  a  *^  frame,''  where  it  is 
allowed  to  cool.  It  is  then  run  through  a  ''slabber,"  which  cuts  the 
soap  into,  slabs  of  the  desired  thickness  and  width.  These  slabs  are 
then  cut  into  rough  bars,  which  are  dried  and  then  run  through  a 
press  which  forms  them  into  the  commercial  bar  and  stamps  the  trade- 
mark or  other  design  on  the  bar.  These  finished  bars  then  pass  to 
automatic  wrapping  and  boxing  machines. 

Half-boiled  soaps  are  made  by  treating  the  oil  or  fat  with  caustic 
alkali  in  the  '^  crutcher"  at  a  temperature  of  about  160°  F.  The 
mixture  is  crutched  for  a  short  time  (about  five  minutes)  and  then 
allowed  to  stand  for  two  hours.  It  is  then  crutched  again  until 
smooth,  tested  for  excess  alkali  or  fat,  and  then  run  into  '^ frames." 
The  treatment  from  this  point  is  the  same  as  described  under  boiled 
soaps.  Half-boiled  soaps  contain  all  of  the  glycerin  combined  with 
the  raw  material,  and  therefore  it  is  a  very  satisfactory  soap  for  toilet 
purposes.  As  there  is  no  recovery  of  the  glycerin  in  this  process,  it 
can  not  be  used  economically  for  laundry  soaps. 

Cold-process  soaps  differ  from  the  half-boiled  soaps  in  that  the  oils 
and  fats  are  only  heated  to  their  melting  point  and  the  caustic  alkali 
added.     The  operation  is  the  same  as  in  the  case  of  half-boiled  soaps. 

ORGANIZATION. 

The  capital  invested  in  371  establishments  manufacturing  soap  in 
1914  was  over  $92,000,000,  which  is  an  increase  over  the  year  1909 
of  about  $20,000,000.  The  industry  employed  an  average  of  oveF 
14,000  wage  earners,  who  were  paid  $8,087,937  in  wages.  The  number 
of  salaried  employees  was  5,415,  with  salaries  aggregating  $6,691,692. 
The  cost  of  the  materials  consumed  by  the  industry  was  $88,866,786 
and  the  value  of  the  products  was  $127,942,441.^ 

GEOGRAPHIC   DISTRIBUTION. 

The  soap  industry  is  rather  widespread,  although  the  greal  er  por- 
tion of  it  IS  located  east  of  the  Mississippi,  which  is  the  largest  con- 
suming district.     In  1914  New  York  ana  Illinois  each  produced  soap 

1  Census  of  Ma&uliactures,  1914,  Department  o{  Commerce. 
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valued  at  over  S20,000,000,  while  the  production  of  New  Jersey,  Ohio, 
and  Pennsylvania  were  each  valued  above  $10,000,000.  The  other 
States  which  produce  three  to  five  million  dollars'  worth  of  soap  are 
Missouri,  Massachusetts,  Wisconsin,  Indiana,  and  California. 

DOMESTIC  PRODUCTION   AND   CONSUMPTION. 

The  domestic  production  supplies  over  99  per  cent  of  the  value  of 
the  soap  consumed  in  the  Umted  States,  as  the  import  of  soap  has 
been  less  than  1  per  cent  of  the  value  of  the  domestic  output.  The 
present  production  of  soap  is  undoubtedly  greater  than  in  1914,  as 
our  exports  have  increased  since  then  by  more  than  $4,000,000. 

EXPORTS. 

The  exports  of  soap  have  shown  a  steady  increase  from  $3,620,546 
in  1910  to  a  maximum  of  $17,619,404  in  1919.  The  export  in  1914 
was  about  4  per  cent  of  the  value  of  the  domestic  production.  The 
increase  in  the  total  value  of  soap  exported  is  found  in  the  increase 
in  the  export  of  soap  other  than  *' toilet  or  fancy."  The  export  of 
'*all  other  soap''  has  increased  from  45,716,414  pounds,  valued  at 
$2,140,676,  in  1910,  to  82,726,757  pounds,  valued  at  $6,894,454,  in 
1918;  157,749,605  pounds,  valued  at  $15,266,696,  in  1919. 

The  export  of  ''  toilet  or  fancy"  soap  has  been  chiefly  to  the  United 
Bangdom,  Canada,  Argentina,  Australia,  and  Cuba.  Prior  to  1917 
the  United  Kingdom  took  between  15  and  25  million  pounds  of  the 
domestic  export  of  *'all  other  soap."  Since  1916  Mexico  has  taken 
the  largest  quantity  of  ''all  other  soap,"  which  in  1918  was  over 
27,000,000  pounds  valued  at  more  than  $2,000,000.  Other  large 
consuming  countries  of  domestic  exports  of  soap  are  Canada,  Panama 
Cuba,  Haiti,  Argentina,  Dominican  Republic,  and  France. 

IMPORTS. 

The  imports  of  soap  have  been  valued  at  less  than  $850,000.  The 
import  has  been  less  than  1  per  cent  of  the  value  of  the  domestic 
output.  The  import  declined  during  the  war  to  a  value  of  about 
$340,000  in  1918. 

About  50  per  cent  of  the  soap  imported  is  Castile  and  the  greater 
part  of  the  remainder  is  high-grade  toilet  soaps.  Very  little  of  the 
cheaper  grades  of  soap  are  imported. 

TARIFF   HISTORY. 

Soaps  of  all  kinds  have  been  dutiable  under  all  tariff  acts  since 
1883.  Castile  soap  carried  an  ad  valorem  duty  of  20  per  cent  in  the 
acts  of  1883  and  1894,  a  specific  duty  of  IJ  cents  per  pound  in  the 
acts  of  1890,  1897,  and  1909,  and  10  per  cent  ad  valorem  under  the 
act  of  1913.  The  specific  duty  in  1909  was  equivalent  to  an  ad 
valorem  duty  of  about  17  per  cent. 

"Fancy,  perfumed,  and  all  descriptions  of  toilet  soap"  was  dutiable 
at  15  cents  per  pound  in  the  acts  of  1883  and  1890.  In  the  acts  of 
1894  and  1897  medicinal  and  medicated  soaps  were  added  to  the 
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provision  for  toilet  soaps  and  the  duties  were  35  and  15  per  cent  ad 
valorem,  respectively.  Toilet  and  medicinal  soaps  carried  different 
duties  under  the  acts  of  1909  and  1913.  ^' Fancy  and  perfumed  toilet 
soaps  were  dutiable  at  50  per  cent  ad  valorem  in  the  act  of  1909» 
The  act  of  1913  divided  toilet  soaps  into  ^'perfumed"  and  "unper- 
fumed''  with  duties  of  30  and  10  per  cent  ad  valorem,  respectively. 
Medicinal  soaps  were  dutiable  at  20  cents  per  pound  under  the 
act  of  1909  and  at  20  per  cent  ad  valorem  under  the  act  of  1913. 

All  other  soaps  n.  s.  p.  f.  have  been  dutiable  at  20  per  cent  ad 
valorem  under  tne  acts  of  1883,  1890,  1897,  and  1909;  at  10  per  cent 
ad  valorem  under  the  act  of  1894;  and  ''all  other  soaps  and  soap 
powder''  n.  s.  p.  f.  at  5  per  cent  ad  valorem  imder  the  act  of  1913. 

TARIFF   CONSIDERATIONS. 

The  soap  industry  is  firmly  established  in  the  United  States,  and 
there  is  very  little  competition  from  imported  products.  The  com- 
petition among  domestic  producers  is  keen.  The  industrj  is  well 
situated  in  regard  to  raw  materials.  The  imports  are  of  high-grade 
toilet  soaps,  and  there  is  practically  no  import  of  the  common  grades 
of  soap  and  soap  powders.  The  domestic  industry  has  developed  an 
export  trade  which  in  1918  amounted  to  $9,000,000.  It  is  evident 
that  there  is  no  special  tariff  problem  in  connection  with  the  soap 
industry  so  far  as  foreign  competition  is  concerned. 

As  pointed  out  in  preceding  pages  there  is  no  clear  distinction 
between  toilet  and  laundry  soaps.  Also  there  are  only  two  or  three 
strictly  unperfumed  toilet  soaps  and  one  of  these — Castile  soap — is 
mentioned  by  name  in  the  act  of  1913.  These  distinctions  nave 
caused  litigation,  which  could  be  eliminated  by  making  all  soap 
dutiable  at  the  same  rate,  preferably  ad  valorem  in  view  of  the 
numerous  grades  of  soap.  This  could  be  done  without  destroying 
the  intent  expressed  in  the  act  of  1913  and  without  serious  inconven- 
ience to  the  domestic  industry. 


Soap  industry — Domestic  production. 
[From  Census  of  Manufacturers,  1914.] 


1914 


Number  of  establishments 

Soap  industry 

Manufacturing  subsidiary  soap  products 

MATERIALS. 

Total  cost 

Tallow,  grease,  and  other  fats: 

Pou  nds 

Cost 

Coconut  and  palm-kernel  oil: 

Gallons 

Cost 

Cottonseed  oil: 

Consumption,  gallons 

Purchased— 

Gallons 

Cost 

Produced  and  consumed,  gallons 

Rosin: 

Pounds , 

Cost 

Foots: 

Pounds 

Cost 


513 
371 
142 


$88,866,786 

546,289,571 
$32, 565, 899 

13,225,330 
$9, 406, 583 

16,144,788 

15,903,691 

$6,700,688 

241, 095 

185,310,786 
$4,067,992 

123,032,886 
$6,456,784 


526 
420 
106 


$72, 179. 418 

413,969,787 
$23,341,905 

11,856,337 
$5,875,294 

26,611,810 

24,221,712 

$9,718,988 

2, 390, 098 

207,296,447 
$4,362,412 

94,050,892 
$2,453,609 


1904 


43ft 


$43,625,608 

475,618,277 
$19,723,311 

6,833,132 
$2,692,034 

14,196,41(V 

13,276,005 

$3,882,987 

920,410 

168,107,246 
$2,734,848 

59,761,740 
$1,222,982 
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Soap  indtutry—DomeBiic  productUm—ConthiVLed, 


MATERIALS— oontinaed. 
Caustic  soda: 

Tons  (2,000  pounds) 

Cost 

Soda  ash: 

Tons  (2,000  pounds) 

Cost 

Al]  other  materials 

Produced  in  works  where  consumed: 

Red  oil, gallons 

Tallow,  pounds 

Cottonseed  oil,  gallons 

Caustic  lye  (30°  BaumA),  gallons 

Sodium  Silicate,  pounds 

Glycerin,  pounds 

Framed  soap,  pounds 

PBODUCTS. 

Total  value 

Soap  industry 

Subsidiary  products 

Hard  soaps: 

Total  quantity,  pounds 

Tallow  soap 

Olein  soap 

Foots  soap 

Toilet  soap 

Powdered  soap 

Soap  chips 

All  other  hard  soaps 

Value 

Soft  soaps: 

Pounds 

Value 

Special  soap  articles 

Cflycerin: 

Crude  for  sale- 
Pounds 

Value 

Refined  pounds 

For  sale- 
Pounds 

Value 

Produced  and  consumed,  pounds. . 
Lye: 

Pounds 

Value 

Perfumes  and  toilet  preparations 

Candles 

All  other  products 


1014 


55,320 
SI,  936, 575 

140,983 

11,997,575 

$25,734,090 

3,653,557 

5,331,000 

241,095 

22,777,000 

43,197,255 

2,156,591 

618,096,000 


1135,304,499 

$127,942,441 

$7,362,058 


2,064, 

938, 

42, 

111, 
169, 
367, 
97, 
336, 
$104, 


228,000 

447,000 

524,000 

063,000 

926,000 

744,000 

746,000\ 

778,000r 

464,542 


57,00^,000 
$1,697,424 

$832,654 


12,745,3361 

$1,817,536 

34,831,082 

32,674,491 

$5,775,887] 

2,156,591 

23,346,000 
$891,265 

$6,804,508 
$150,492 
$12,870,19lJ 


1900 


52, 172 
$2,212,232 

121,016 

$2,281,787 
$21,933,191 

3,128,736 
16,664,000 

2,390,098 
15,804,000 
37,466,246 

5,879,279 
524,775,000 


$115,455,190 

$111,357,777 

$4,097,413 

1,794,249,000 

944,409,000 

33,696,000 

73,444,000 

111,571,000 

301,176,000 

329,953,000 
$91,064,466 

60,037,000 

$1,269,187 

$706,177 


6,790,282 


5,879,279 


1904 


71,551 
$2,843,988 

53,777 
$1,011,694 
$9,513,764 

1,149,346 
10,613,000 
920,410 
9,569,000 
1,597,886 
3,433,350 


$72,110,088 

$^274,700 

$a,  835, 323 

1,386,610,000 


$15,625,078 


$58,027,406 

43,899,000 
$761,081 
$554,881 


5,401,520 


3,433,359 


$7,365,135 


Soap  ^ — Production  in  United  States. 
[From  Federal  census.] 


Califomia 

Connecticut . . 

Illinois 

Iowa 

Indiana 

Massachusetts . 

Missouri , 

New  Jersey 

New  York 

Ohio 

Pennsylvania. 
Wisconsin . . . . . 
All  other 


Total. 


States. 


1904 


$1,600,000 
1,061,000 

14,157,000 
1,014,000 


2,515,000 
3,113,000 
4,018,000 
13,402,000 
11,791,000 
6,959,000 
1,002,000 
7,643,000 


68,275,000 


1909 


$1,576,000 
1,528,000 

20,181,000 
1,382,000 


4,283,000 

4,719,000 

13,674,000 

23,583,000 

17,077,000 

9,124,000 

1,611,000 

12,620,000 


111,358,000 


1914 


$2,968,000 


21,420,000 
1,418,000 
2,980,4)00 
4,671,000 
4,920,000 
16,692,000 
27,526,000 

10,098,000 

2,894,000 

32,356,000 


127,942,000 


1  Includes  value  of  glycerin,  a  by-product  of  the  soap  industry 
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Soapf  Castile — Imports  for  consumption — Revenue. 


Fiscal  year: 

1910 

1911 

1912 

1913 

19141 

1914  « 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1919 

1920  (6  months) 


Rate  of  duty. 


1\  cents  per  pound. 

do 

do 

do 

do 

10  per  cent 

....do 


.do. 
.do. 
.do, 
.do. 

.do. 
.do. 


Quantity. 


Pounds. 
5,129,634 
4,573,057 
5,034,248 
4,656,264 
1,207,151 
3,397,766 
4,067,667 
3,245,545 
2,390,356 
1,027,148 
954,734 

1,325,007 
1,413,632 


Value. 


$395,417 
364,200 
388,442 
357,883 
97,559 
270,745 
341,083 
335,775 
306, 126 
147,286 
143,787 

222,698 
248,804 


Duty 
collected. 


164,120 
57,163 
62,928 
58,203 
15,089 
27,074 
34, 108 
33,557 
30,612 
14,728 
14,378 

22,270 


Value  per 

unit  of 
quantity. 


10.077 
.080 
.077 
.077 
.081 
.080 
.084 
.103 
.128 
.145 
.150 

.167 
.175 


Actual  and 

computed 

ad  v^orem 

rate. 


Percent. 
16.22 
15.69 
16.20 
16.26 
15.47 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.  CO 


»  Act  of  1909,  July  1  to  Oct.  3, 1913. 


«  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 


Soapy  perfumed  toilet  ^ — Imports  for  consumption — ReveniLe. 


Fiscal  year: 

19101 

1910* 

1911 

1912 

1913 

1914< 

1914* 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1919 

1920(6  months) 


Rate  of  duty. 


15  cents  per  pound. 

50  per  cent 

.....do 

do 

do 

do 

30  per  cent 

do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 


Quantity. 


Pounds. 
67,516 
497,627 


130,065 

182,318 
123,086 


Value. 


$30,728 
208.718 
380,041 
324.050 
323,715 
66.714 
180,763 
192,978 
146,891 
183, 136 
116.866 
109,218 

l'»3,959 
67,049 


Duty 
collected. 


$10,127 

104,359 

190.020 

162.025 

161.857 

33.357 

54,228 

57.893 

44.067 

54,940 

35,059 

32,765 

43. 188 


Value  per 

unit  of 
quantity. 


$0,455 
.419 


.839 

.788 
.544 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
32.96 
50.00 
50.00 
50.00 
50.00 
50.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30.00 

30.00 
30.000 


1  "Fancy,  perfumed,  and  all  desciiptions  of  toilet  soap,  includmg  medicinal  or  medicated''  included 
under  act  of  1897. 
«  Act  of  1897,  July  1  to  Aug.  5, 1909. 
»  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 
<  Act  of  1909,  July  1  to  Oct.  3, 1913. 
B  Act  of  1913,  Oct.  4, 1913,to  June  30, 1914. 

Soap,  unperfum^ed  toilet — Imports  for  consumption — Revenue. 


Fiscal  year: 

1914 

1916 

1916 

1917 

1918 

1919 

Calendar  year: 

1919 

1920  (6  months) 


Rate  of  duty. 


10  per  cent. 

....;do 

do 

.....do 

.....do 

do 


.do. 


Quantity. 


Pounds. 


39,101 

55,415 
49,920 


Value. 


$100,650 
140,048 
82,057 
64,570 
13,635 
12,110 

17,910 

9,484 


Duty 
collected. 


$10,065 
14,004 
8,205 
6,457 
1,363 
1,211 

1,791 


Value  per 

unit  of 
quantity. 


$0,309 

.323 
.190 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
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Soapf  medicinal  or  medicated^ — Imports  for  consumption — Revenue. 


Fiscal  year: 

1910 

1911 

1912 

1913 

1914« 

1914» 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1919 

1920(6  months) 


Bate  of  doty. 


20cents  per  pound . 

do 

do 

do 

do 

20  per  cent 

do 

do 

do 

do 

do 


.do. 
.do. 


Quantity. 


Poundt. 
30,532 
50,182 
32,514 
42,517 

5,023 
68,260 
32,048 
16,449 

4,287 
16,844 

9,701 

12,360 
4,028 


Value. 


18,206 

15,614 

11,625 

14,734 

2,363 

26,445 

14,082 

3,521 

1,975 

7,412 

8,835 

9,427 
2,493 


Duty 
collected. 


16,106 

10,036 

6,052 

8,503 

1,004 

6,280 

2,816 

704 

395 

1,482 

1,767 

1,885 


Value  per 

unit  of 
quantity. 


10.272 
.310 
.358 
.347 
.470 
.387 
.438 
.214 
.462 
.440 
.910 

.762 
.539 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
78.61 
64.27 
66.94 
67.72 
42.52 
20.00 
2a  00 
2a  00 

2a  00 

20.00 

2a  00 

20.00 


1  See  No.  4114  for  imports  under  act  of  1897. 

«  Act  of  1909,  July  1  to  Oct.  3. 1913. 

s  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

Soapf  €dl  Other  J  n.s.  p.f. — Imports  for  consumption — Revenue. 


Fiacal  year: 

1010 

mi 

1912 

1918 

1914* 

Ibl4« 

1916 

1916 

1917 

1918.... 

1919 

Calendar  year:  * 

1919 

1920(6  months) 


Rate  of  duty. 


20  per  cent. 

.....do 

.....do 

.....do 

do 

6  percent.. 

...V.do 

.....do 

.....do 

....do 

....do 


.do. 
.do. 


Quantity. 


Poutidi. 


151,500 

236,467 
86,133 


Value. 


Duty 
collected. 


8118,022 
68,806 
73,586 
68,525 
18,998 
06,746 
63,940 
18,245 
21,406 
31,639 
14,983 

22,579 
11,458 


823,604 

13,761 

14,717 

11,706 

3,799 

«,287 

2,697 

912 

1,070 

1,581 

749 

1,129 


Value  per 

unit  of 
quantity. 


10.095 
1.332 


Actual  uid 

commuted 

ad  Tworetn 

rate. 


Per  cent, 

g.po 

20.00 
20.00 
So.  00 

moo 

^00 
&J0O 

£oo 

&00 
t.00 
6.00 

5.00 
5.00 


1  Act  of  1909,  July  1  to  Oct.  3, 1913. 

t  Act  of  1913,  Oct.  4, 1013,  to  June  30, 1914. 

>  Includes  soap  powder  previously  listed  separately. 

Soap  powder — Imports  for  consumption — Revenue. 


Fiscal  year. 


1914 5percent. 

1915 do..... 

1916 do 

1917 do 

1918 do 

1919 do 

1920  (6  months)... do 


Rate  of  duty. 


Quantity. 


Pounds. 


271,672 
12,975 


Value. 


$211 

3,362 

19,568 

7,800 

12,744 

11,812 

1,272 


Duty 
collected. 


810 
168 
978 
390 
637 
591 
63 


Value  per 

unit  of 

quantity. 


80.043 


Actual  and 
computed 
ad  valorem 
rate. 


Percent. 


5 
5 
5 
5 
5 
5 
5 
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8oapf  toilet  or  fancy — Domestic  exports. 


'  Exported  to— 


Fiance 

Germany. 

United  Kingdom 

Canada 

Puiama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

British  India 

Australia 

New  Zealand 

Philippines 

British  South  Africa 
Another 

Total 


Fiscal  years. 


1910 


«27,173 
11,893 

416,820 

185,637 
19,118 
36,529 
47,935 

185,704 
41,488 
59,327 
23,641 

159, 172 
38, 138 
26,571 
30,498 

170,226 


1,479,870 


1911 


$32,683 
20,899 

440,037 

222,757 
32,016 
51,333 
62,091 

209,838 
29,195 
68,266 
37,624 

201,837 
47,201 
44,501 
35,757 

205,936 


1,741,971 


1912 


133,319 
19,624 

393,063 

228,043 
24,639 
56,654 
57,534 

277,076 
23,288 
89,974 
27,477 

220,856 
48,139 
62,941 
34,611 

242,799 


1,840,037 


1913 


140,710 
24,020 

444,641 

274,657 
31,308 
69,459 
64,685 

263,740 
43,661 

113,862 
48, 151 

227,397 
71,250 
61,425 
43,514 

310,183 


2,132,663 


1914 


$34,335 
23,370 

495,001 

326,248 
30,215 
46,966 
60,772 

261,712 
37,322 
91,330 
42,871 

228,164 
66,882 
74,044 
39,986 

282,415 


2,141,633 


1915 


$25,059 
3,113 

543,841 

235, 779 
34,261 
29,895 
75,059 

101, 158 

9,383 

43,046 

41,120 

200,391 
52,386 
69,832 
49,109 

263,910 


1,777,342 


Exported  to— 


France 

Qermany. 

United  iEingdom . . . 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

British  India 

Australia 

New  Zealand 

Philippines 

British  South  Africa 
All  other 

Total 


Fiscal  years. 


1916 


$56,321 
176 

681,299 

285,602 
68,928 
58,285 

135,340 

195,581 
17,029 
66,610 
67,018 

206,627 
68,449 
96,110 
68,065 

539,041 


2,610,481 


1917 


1918 


$33,960 


29,032 
333,679 

74,389 
126,317 
148,881 
183,369 

22,637 
127,790 

72,096 

55,490 

45,209 
103,246 

58,446 
708,133 


2,122,674 


$84,748 


6,471 

399,516 

51,614 

129,004 

313,810 

184,355 

39,106 

173,327 

120,409 

4,268 

568 

126,275 

61,824 

551,961 


2,246,258 


Calendar  years. 


1918 


$39,072 


39,944 
398,778 

55,921 
165,259 
386, 172 
205,630 

48,790 

171,063 

140,508 

6,157 

501 

144,203 

57,462 
708,154 


2,567,614 


19191 


$237,804 
139,707 
629,723 
414,790 

61,321 
197,896 
403,905 
159,967 

64,954 

98,049 
217,827 
181,925 

88,583 
324,855 

85,850 
2,727,074 


6,034,230 


1  Total  exports  for  9  months  1920  were  valued  at  $4,430,480. 
Soapf  all  other — Domestic  exports  (fiscal  years). 


Exported  to— 


France 

United  Kingdom 

Canada 

Panama 

Cuba 

Santo  Domingo.. 

Haiti 

Mexico 

Argentina 

Colombia 

Peru 

Japan 

Philippines 

All  other 

Total 


1910 


Quantity.       Value, 


Pounds. 

134,515 

21,258,875 

4,808,571 

3,322,211 

1,365,740 

1,596,585 

6,834,022 

262,329 

789,277 

517,052 

564,733 

337,937 

582,503 

3,342,064 


45,716,414 


$5,717 

958,114 

273,133 

123,903 

90,885 

66,755 

302,779 

14,751 

58,179 

21,733 

24,706 

21,530 

28,423 

150,068 


1911 


Quantity. 


Pounds. 

483,570 

20,179,879 

5,405,396 

3,375,528 

1,793,811 

1,358,032 

7,793,203 

168,398 

851,083 

712,156 

997,388 

318,086 

701,560 

3,743,169 


2,140,676 


47,581,259 


Value. 


$17,439 

882,959 

327,920 

139,611 

104,180 

65,269 

392,868 

9,814 

63,432 

30,085 

31,170 

19,293 

41,244 

179,726 


2,305,010 


1912 


Quantity. 


Pounds. 

479,256 

26,310,105 

7,400,922 

3,390,114 

1,987,087 

1,583,072 

8,468,971 

418,438 

1,234,030 

790,593 

660,307 

158,387 

2,073,963 

2,900,212 


57,855,457 


Value. 


$19,100 

1,025,407 

436,879 

149,295 

121,402 

78,867 

433,955 

23,704 

93,768 

34,979 

29,671 

13,739 

96,962 

138,283 


2,095,991 


TABIFP  INPOEMATION  SUEVEYS.  31 

Soap,  all  othtr—Dmtalk  erpartt  (fiteal  year*)— Continued, 


Exptned  to- 

1«18 

1014 

10.5 

QiuuUtj'. 

Value. 

QusnUty. 

Value. 

QuanUty. 

ValUB. 

a;ffi;S 

g  an  eta 

5;SS 

s'ew'wf 

■■IS 

«li,847 

143^ 5/8 
132,172 

IS        ms 

1          510 

nT;7«o 

2;e8i;ois 

8^;M7 
558,120 

Is 

153;  129 

160,861 

1            ISO 
173 

1281300 

Total 

51,JM,9S4 

2,4M,901 

58,548,763 

2,797,380 

63.367,750 

3,080,957 

Eipwtedto- 

1016 

1017 

1918 

Quantity, 

value. 

Quantity. 

Value 

Quantity. 

Value. 

2,S67,flSfl 

'!;S:S 

333,403 
029,184 

olTMiieo 

1132,994 
soa;  92 

165)    34 

!i 

31S)5II 

Poamli. 
6«7,929 
204  B44 
9,084,717 
4,168,834 
5  82.S019 

24'm'a4 

i; 189; 988 

l,S10;i73 
112,608 

O)  018,' 259 

t43,fiS5 

ii 
11 

i 

Ptmftii. 

■•i 

913 

012 

602 
042 

1 

2,2K 

'11 

71 
2 

1.Z 

roiDlnlcan  Republic 

rr 

To^d 

76,548.686 

3,709,277     73,048,570 

4,ieB,ll8 

82,728,767 

8,804.464 

Exported  to— 

Ifl 

3' 

,.,.. 

1920  {9  n 

Onth.i).i 

Quantity. 

Value. 

Quantity. 

Value. 

Quenllly. 

Value. 

Pmw.. 

Ponndf, 
1,83S,929 
2H,  792, 281 
2  716  MS 
4;7S8;Sfl4 

3',  283)  44S 

i;87i;92o 

8,207,199 
2,. ma,  877 

,434,221 

; 718:436 

"11 

2m;  649 

'&, 

142.383 
'7101538 

'^'1% 

133;  m 

as 

1,357,383 

P0«„^, 

8,4T5;Mfl 

63«,6M 

7,.»*;i20 

IIS 

4,»ii,3in 

7,098,  BBS 

i.o's;™ 

n'.m 

748)792 

,li 

sAoloeo 

Total 

I8.9M,6!a 

10,871,3.15 

57,7*9,605 

15,288,696 

W,  887,279 

110,800,835 

>  Lilted  ai  DonUuleaii  Republic  beginning  irlth  le 
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Castile  aoapy  prices  (wholesale)  ^  per  pound,  spot.  New  York  Market. 
[From  Oil,  Paint  and  Drug  Reporter.] 


Kind  or  grade. 


Green,  pure: 

January 

April 

July 

October 

Green,  ordinary: 

January 

April 

July 

October 

Marseilles: 

January 

April 

July 

October 

Mottled,  pure: 

January 

April 

July 

October 

Mottled  ordinary: 

January 

April 

July 

October 

White  pure: 

January 

April 

July 

October 


1912 


Cents. 
8-10 
9-10 
9-10 
9-10 

^8 
6i-  8 
6i-  8 

ef-s 

8-10 
8-10 
8-10 
8-10 

7J-10 
7^11 

7i-il 
7i-ll 

7-10 
6-7 
6-7 
6-7 

111-12 
lli-lli 

Ui-llJ 
Ui-ll* 


1913 


Cents. 
9i-10 
9i-10 
9J-10 
9i-10 

6^  8 
^-  8 
6.^-  8 
6i-  8 

8-10 
8  -10 
8  -10 
8-10 


7^11 
7i-ll 
7f-ll 
7H1 


6i-7 
6i-7 
6i-7 
6i-7 

12-12i 
12-124 
I2-I2I 
12-12^ 


19U 


Cents. 


1915 


1916 


8-10 

8-10 

8-10 

10  -12 

7i-  9 

7^9 

7i-  9 

10-11 

6i-7 
6i-7 
61-7 
8-9 

11^12) 
lli-12^ 
11^12i 
16 


Cents. 
10-12 
10-12 
10-12 
10-12 

8-10 
8-10 
8-10 
8-10 

11-12 
11-12 
11-12 
11-12 

10-12 
10-12 
10-12 
10-12 

8-10 
8-10 
8-10 
8-10 

lli-13i 
lli-13i 
12i-13i 
12^13^ 


Cents. 

10-12 

ll-12i 

ll-12i 

ll-12i 

8-10 
^10 
8-10 
8-10 

11-12 
11-12 
11-12 
11-12 

10-12 
11-13* 
11-134 
II-I3J 

8-10 
8-10 
8-10 
8-10 

13-15 
15 
15 
15 


1917 


Cents. 
14  -15 
14f-15* 
16' 
17  -18 

10-11 

10  -11 

11  -12 
12-13 

14  -15 

15  -17 
17-18 
18-19 


1918 


12  -12i 

13  -14 
16  -16i 


9-10 
10-11 
11-12 

' 15f-16J 
^25 
»  27-29 
26-30 


Centf. 
17-18 
17-18 
17-18 
17-18 

14-16 
14-16 
14-16 
14-16 

18-19 
18-19 
18  19 
18-19 

15-16i 
15-16i 
15-16i 
15-16i 

12-13 
12-13 
12-13 
18-43 

35-40 
35-40 
7S-80 
75-80 


1319 


Cents. 

17  -18 
17-18 
17-18 
14^-15 

14  -16 
14  -16 
14  -16 

14  -16 

18-19 

18  -19 
18-19 
18-19 

15  -16J 
15  -16^ 

15  -m 

15  -16i 

12-13 
12-13 
12-13 
12-13 

75-80 
75-80 
75-80 
36-37 


1920 


14  -16 
14  -16 

14  -16 
14-16 

18-19 
18-19 
18-19 
18-19 

15  -16* 
15-16i 
15  -16* 
15  -16i 

12-13 
12-13 
12-13 
12-13 

36-37 
aiMO 
32-40 
30-38 


I 


^  Nominal. 

Soaps — Finished  products. 
From  Prices  of  dot^s  and  Glycerin,  by  H.  L.  Trumbull,  War  Industries  Board  Price  Bulletin  No.  49.] 


Yellow  rosin 
laundry  soap. 

White  laundry 
soap. 

White  floating 
soap. 

Toflet 

Lenox, 
f.  0.  b. 
Cincin- 
nati, box 
of  100 
9-ounce 
cakes. 

Octagon, 

eastern 

market, 

box  of  100 

10-ounce 

cakes. 

Crvstal 
white, 
Kansas 
Citv, 
Kans., 
100  bars 
to  box. 

P.&G. 

white 

naphtha, 

Cmcin- 

nati,  box 

of  100 

11-ounce 

cakes. 

Ivory, 

f.  0.  b. 

Cincin- 
nati, box 

of  100 
10-ounce 

cakes. 

Flotilla, 
Chicago, 

per  100 
5.5-oun(» 

cakes. 

soap, 
averfitge 
prices  2 
leading 
brands, 
Chicago, 

gross. 

1913 

3.0800 

3.0000 
3.0000 
3.1333 
3.2000 

3.5250 

3.5250 
3.5250 
3.5250 
3.5250 

3.1125 

3.0750 
3.0750 
3.0750 
3.2250 

3.9000 

3.9000 
3.0000 
3.9000 
3.9000 

6.7500 

6.7500 
6.7500 
6.7500 
6.7500 

3.7500 

3.7500 
3.7500 
3.7000 
3.7500 

7.8900 

Quarters: 

First 

7.8900 

Second 

7.8900 

Third 

7.8900 

Fourth 

7.8900 

1914 

3,0500 

3.0500 
3.0500 
3.0500 
3.0500 

3,5250 

3.5250 
3.5250 
3.5250 
3.5250 

3.1271 

3.3000 
3.0750 
3.0750 
3.0583 

3.9000 

3.9000 
3.9000 
3.9000 
3.9000 

6.7500 

6.7500 
6.7500 
6.7500 
6.7500 

3.7500 

3.7500 
3.7500 
3.7500 
3.7500 

7.8900 

Quarters: 

First 

7.8900 

Second 

7.8900 

Third 

7.8900 

Fourth 

7.8900 

1915 

3.0500 

3.0500 
3.0500 
3.0500 
3.0500 

3.5250 

3.5250 
3.5250 
3.5250 
3.5250 

3.0250 

3.0250 
3.0250 
3.0250 
3.0250 

3.9000 

3.9000 
3.9000 
3.9000 
3.9000 

6.7500 

6.7500 
6.7500 
6.7500 
6.7500 

3.7500 

3.7500 
3.7500 
3.7500 
3.7500 

7.8900 

Quarters: 

First 

7.8900 

Second 

7.8900 

Third 

7.8900 

Fourth 

7.8900 

1916 

3.2542 

3.1500 
3.1600 
3.2166 
3.5000 

3.5667 

3.5250 
3.5250 
3.5250 
3.6917 

3.1863 

3.0417 
3.1383 
3.2650 
3.3000 

3.9771 

3.9000 
3.9000 
3.9000 
4.2082 

6.8125 

6.7500 
6.7500 
6.7500 

3.7917 

3.7500 
3.7500 
3.7500 

7.9787 

Quarters: 

First 

7.8900 

Second 

7.8900 

Third 

7.8900 

Fourth 

7.0000        3.9167 

8.2450 
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Soapg — Finished  products — Continued. 


1917 

Quarters: 

First 

Second «. 
Third.... 
Fourth.. 

1W8 

Quarters: 

First 

Second.. 
Third.... 
Fourth.. 


Yellow  rosin 
laundry  soap. 


lienoz, 
f.  0.  b. 
Cincin- 
nati, box 
of  100 
9^unce 
cakes. 


4.3332 

3.5000 
4.3250 
4.7500 
4.7500 


5.1292 

4.8166 
6.0000 
5.0500 
5.6500 


Octagon^ 

eastern 

market, 

box  of  100 

lO^unce 

cakes. 


4.5687 

3.8250 
4.4583 
5.0583 
4.9250 


5.7542 

5.1083 
5.5250 
5.9250 
6.4583 


White  laundry 
soap. 


Crystal 
white, 
Kansas 
City, 
Kans., 
100  bars 
to  box. 


3.7500 

3.3000 
3.7500 
3.9000 
4.0500 


5.1208 

4.6500 
5.2500 
5.3083 
5.2750 


P.  AG. 

White 
naphtha, 

Cincin- 
nati, box 

of  100 
11-ounce 

cakes. 


5.1508 

4.2500 
5.0200 
5.6833 
6.6500 


6.2854 

5.9666 
6.1000 
6.3250 
6.7500 


White  floating 
soap. 


Ivory, 

f .  o.  b. 

Cincin- 
nati, box 

of  100 
10-ounce 

cakes. 


8.3625 

7.0000 
8.4666 
8.9667 
9.0166 


9.9125 

9.3333 

9.6666 

9.8500 

10.8000 


Flotilla, 
Chicago, 

per  100 
5.5-ounce 

cakes. 


4.7125 

4.0000 
4.5000 
5.1167 
5.2333 


5.5042 


6. 
5. 
5. 


3500 
3833 
6000 


5.6833 


Toilet 

soap, 

average 

f)rices2 
eading 
brands, 
Chicago, 
gross. 


9.5000 

8.0200 

9.6600 

10.2783 

10.0416 


11.7241 

10.2533 
11.4833 
12.4850 
12.6750 


Soap — Rates  of  duty. 


Act  of— 

Par. 

1883 

8 

1883 
1890 

9 
79 

1894 

63 

1897 

72 

1909 

69 

1913 

66 

Tariff  classification  or  description. 


Soap,  hard  and  soft,  all  of  which  are  not  otherwise  specially  enu- 
merated or  provided  for  in  this  act,  and  castile  soap. 

Fancy,  perfumed,  and  all  descriptions  of  toilet  soap 

Castile  soap 

Fancy,  perfumed,  and  all  descriptions  of  UAlet  soap 

All  other  soaps,  not  specially  provided  for  in  this  act 

Castile  soap 

Fancy,  perfumed,  and  all  descriptions  of  toilet  and  medicinal  or 

medicated  soap. 
All  other  soaps,  not  specially  provided  for  in  this  act 

Castile  soap 

Fancy,  perfumed,  and  all  descriptions  of  toilet  soap,  including 

so-called  medicmal  or  medicated  soaps. 
All  other  soaps,  not  specially  providea  for  in  this  act 

Castile  soap 

Medicinal  or  medicated  soaps , 

Fancy  or  perfumed  toilet  soaps 

All  other  soaps,  not  specially  provided  for  in  this  section 

Perfumed  toilet  soaps 

Medicinal  soaps 

Castile  soap  and  unperfumed  toilet  soap 

All  other  soaps  and  soap  powder,  not  specially  provided  for  in 
this  section. 

In  the  acts  from  1883  to  1897,  inclusive,  there  was  a  provision 
for  "fancy,  perfumed,  and  all  descriptions  of  toilet  soap."  In 
1909  the  word  "or"  was  inserted  between  "fancy"  and  "per- 
fumed," and  the  words  "and  all  descriptions  of"  omitted.  In 
1913  the  words  "fancy  or"  were  eliminated,  and  separate  pro- 
vision made  for  unperfumed  toilet  soap  as  well  as  f(^  perftimed 
toilet  soap. 

"Medicmal  or  medicated"  soap  was  also  separately  enu- 
merated in  the  acts  of  1894, 1807,  and  1909,  but  only  "medicinal " 
was  retained  in  the  act  of  1913. 


Rates  of  duty, 

specific  and  ad 

valorem. 


20  per  cent 

lorem. 
15  cents  per 
li  cents  per 
15  cents  per 
20  per  cent 

lorem. 
Do. 
35  per  cent 

lorem. 
10  per  cent 

lorem. 
li  cents  per 
15  cents  per 

20  per  cent 

lorem. 
li  cents  per 
20  cents  per 
50  per  cent 

lorem. 
20  per  cent 

lorem. 
30  per  cent 

lorem. 
20  per  cent 

lorem. 
10  per  cent 

lorem. 
5  per  cent 

lorem. 


ad  va- 

pound. 
pound, 
pound, 
ad  va- 


ad  va- 

ad  va- 

ponnd. 
pound. 

ad  va- 

pound. 
pound, 
ad  va- 

ad  va- 

ad  va- 

ad  va- 

ad  va- 

ad  va- 
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^  Court  and  Treasury  Decisions. 

"Soap"  embraces  liquid  as  well  as  solid  combinations.  Tetrapol 
soap,  containing  17  per  cent  of  alcohol  in  the  mixture,  was  held  duti- 
able imder  the  provision  for  ''other  soaps''  n.  s. p.  f.,  in  paragraph  69 
of  the  act  of  1909.  (United  States  v,  Farbeniabriken  of  Elberfeld 
Co.,  3  Ct.  Cust.  Appls.,  358.)  Soap  of  the  same  name,  but  appar- 
ently having  no  alconol,  was  likewise  classified  under  the  act  of  1897. 
(G.  A.  6902,  T.  D.  29724.) 

The  phrase  ''fancy  toilet  soap/'  in  paragraph  69  of  the  act  of  1909, 
was  held  to  include  Pears'  unseen  ted  soap.  (Downing  v.  United 
States,  1  Ct.  Cust.  Appls.,  500.) 

Medicinal  soap  has  been  defined  to  be  soap  which  has  in  its  com- 
position substances  claimed  to  be  beneficial  to  the  human  skin,  or 
which  are  to  be  used  on  the  human  body  for  remedial  purposes. 
(Parks  V,  United  States,  66  Fed.,  731;  G.  A.  2056,  T.  D.  13951;  G.  A. 
2616,  T.  D.  15039;  G.  A.  5531,  T.  D.  24901;  Abstract  37688.) 

Tooth  soap  was  held  to  come  within  the  provision  in  the  act  of 
1897  for  "all  descriptions  of  toilet  soap"  as  more  specific  than  the  pro- 
vision for  "preparations  used  as  applications  to  tne  *  *  *  teeth 
*  *  *  dentifrices  *  *  *  not  specially  provided  for."  (United 
States  V.  Park,  155  Fed.,  143.) 

Merchandise  invoiced  as  antiseptic  bath  tablets  was  held  properly 
classified  as  toilet  preparations  under  paragraph  48  of  the  act  of  1913 
rather  than  as  medicinal  soap  unaer  paragraph  66.  (Abstracts 
36895  of  1914  and  41376  of  1917.) 

Consumption  of  fata  and  oils  by  the  soap  industry} 


Products  consumed. 


Vegetable: 

Chinese  vegetable  tallow . 

Chinese  nut  oil 

•     Coconut  oiL 

Com  oil 

Cottonseed  oiL 

Linseed  oil 

Olive  oil 

Palm  oil 

Palm  kernel  oil 

Peanut  oiL 

Rapeseed  oil 

Sesame  oil 

Shea  nut  oil 

Soy  bean  oil 

Miscellaneous  oils 


Total. 


Animal  and  fish: 

Bone  grease 

Garbage  fp"ease 

Herring  oil 

Lard 

Menhaden  oil 

Neits-foot  oil  and  stock. 

Recovered  grease. 

Sperm  oil 

Tallow 

Tankage  grease 

Whale  oil 

Miscellaneous  oils 


Total. 


1912 


Pounds. 
2,013,000 


78,816,000 

9,922,000 

132,312,000 

1,390,000 

690,000 

7,546,000 

20,579,000 

31,000 

6,532,000 

1,110,000 


1,182,000 
9,097,000 


271,120,000 


17,526,000 

12,619,000 

56,000 

8,4fi9,000 

116,000 

29,000 

2,858,000 

9,000 

238,685,000 

28,566,000 

9,927,000 

4,039,000 


1914 


Pounds. 
3,485,000 


77,959,000 

11,368,000 

119,254,000 

1,034,000 

748,000 

71,896,000 

31,376,000 

76,000 

6,664,000 

11,000 


4,499,000 
6,637,000 


335,007,000 


16,832,000 

13,627,000 

10,339,000 

10,484,000 

882,000 

77,000 

10,627,000 

7,000 

270,713,000 

81,822,000 

4,023,000 

10,909,000 


323,499,000  '    380,342,000 


1916 


Pounds. 

5,273,000 

118,000 

111,084,000 

12,821,000 

194,916,000 

803,000 

1,184,000 

14,938,000 

5,804,000 

1,181,000 

7,224,000 

8,000 

l,a58,000 

57,373,000 

7,020,000 


420,805,000 


19,535,000 

28,719,000 

2,705,000 

8,294,000 

330,000 

329,000 

8,531,000 

14,000 

338,931,000 

35,769,000 

8,126,000 

11,130,000 


462,413,000 


1917 


Pounds. 

6,471,000 

115,000 

168,602,000 

15,997,000 

126,390,000 

1,006,000 

1,731,000 

27,345,000 

4,762,000 

15,126,000 

5,972,000 

5,000 

2,487,000 

124,058,000 

9,692,000 


609,705,000 


37,032,000 

63,118,000 

4,104,000 

7,481,000 

2,279,000 

118,000 

12,680,000 

17,000 

362,297,000 

38,303,000 

6,732,000 

9,490,000 


542,^51,000 


1  From  "The  Production  and  Conservation  of  Fats  and  Oils  in  the  United  States,"  Dept.  of  Agr.  Bull. 
:No.  769  and  supplement. 
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1SI2 

IM 

1916 

1917 

XlarivatlTea: 

p«mi.. 

11          100 

1       wo 

25        no 

Pound). 

re,0T5,000 
8«,eS7,D00 

iS;a;!!S 
"•S!i;ffi 

10,275,000 
25,000,000 

Poitndt. 
r  —  TOO 

10           TO 
«0 

TO 

no 

2           TO 

fonndt. 

lis 

ISO,  537, «» 

220,840,000 

246,594,000 

77S,lSa,000 

038,188,000 

1.130,812,000 

\i 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prenared  by 
the  United  States  Tariff  Commission  and  transmitted  to  tne  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
oeen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wnero  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  Free  List,  the  article  is 
discussedunder  the  dutiable  paragraph  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  imder  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  Index," 
which  contams: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
oer  of  such  paragra^ph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  ''introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained.  ^ 

In  the  preparation  of  this  report  the  TarifiF  Commission  had  the 
services  of  C.  R.  DeLong  and  Dr.  Grinnell  Jones,  of  the  chemical 
division  of  the  Commission's  staff  and  of  others. 
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SODIUM  AR^ATE. 

[Par.  605,  act  o  1913.    Free.] 


General  Information. 

Description. — ^Arseniate  of  soda  or  correctly  sodium  arsenate  is  a 
white,  solid  substance.  It  is  soluble  in  water  and  very  poisonous. 
In  England  it  is  sometimes  called  '^dung  salt." 

Uses. — Its  principal  use  is  in  the  preparation  of  insecticides,  espe- 
cially in  the  manufacture  of  arsenate  of  lead,  and  to  a  limited  extent 
in  medicine. 

Manufacture. — ^Arseniate  of  soda  is  prepared  from  white  arsenic, 
arsenious  oxide. 

One  process  consists  in  treating  the  oxide  with  soda  ash,  drying  the 
mixture  and  heating  it  with  potassium  nitrate  in  a  reverberatory 
furnace.  The  proouct  is  dissolved  in  water  and  purified  by 
crystallization. 

Another  method  is  to  heat  white  arsenic  directly  with  sodium 
nitrate.  The  product  is  leached  with  water  and  the  sodium  arseniate 
obtained  by  crystallization. 

Domestic  production. — Figures  for  the  domestic  production  are  not 
available. 

Imports. — Some  arseniate  of  soda  is  imported.  The  largest  imports 
shown  are  for  the  fiscal  year  ending  June  30,  1913,  when  1,267,998 
pounds,  valued  at  $55,941,  were  imported.  This  is  more  than  double 
the  amount  imported  during  any  other  year.  In  1914,  228,270 
pounds  were  imported,  all  of  which  came  from  England.  During  the 
war  the  imports  continued  to  decrease  and  in  1918  amounted  to  only 
35  pounds. 

Exports. — No  exports  of  arseniate  of  soda  are  shown  in  Commerce 
and  Navigation  but  some  is  probably  shipped  to  Canada. 

Foreign  production. — Figures  for  the  foreign  production  are  not 
available. 

Tariff  history. — ^Arseniate  of  soda  is  not  mentioned  in  any  of  the 
tariff  acts  previous  to  the  act  of  1897  when  a  duty  of  IJ  cents  per 
pound  was  placed  on  it.  In  the  act  of  1909  the  duty  was  reduced  to 
1  cent  per  pound  and  in  1913  ai*seniate  of  soda  was  put  on  the  free 
list. 
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TARIFF  ITJFORMATION  SURVEYS. 


Sodium  arsenate — Imports  for  consumption — Revenue. 


Fiscal  year. 


I    I 


19101. 
19101. 
1911.. 
1912.. 
1913.. 
1914*. 
1915.. 
1916.. 
1917.. 
1918.. 
1918 «. 

1919  «. 

1920  ». 


Rate  of  duty. 


1}  cents  per  pound. 
Icent  per  pound.. 

....do 

do 

do 

Free 

do 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 


Quantity. 


Poundt. 

16,426 

468,296 

168,442 

356,491 

1,267,998 

228,270 

85.850 

36, 176 

23,296 

35 

35 


11,448 


Value. 


S367 

14,001 

5,199 

11,195 

55,941 

8,267 

3,188 

3,436 

2,404 

88 

88 


1,118 


Duties 
collected. 


$205 

4,682 

1.684 

3,564 

12,679 


-T-t- 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


$0,032 
.030 
.031 
.031 
.044 
.036 
.037  ; 
.094  I 
.103  I 
2.514  I 
2.514  I 


Per  eenU 
55.95 
33.45 
32.40 
31.84 
22.67 


.098 


1  From  July  1  to  .\ug.  6. 1909. 

I  From  Aug.  6, 1909,  to  June  30, 1910. 

s  From  Oct.  4, 1913,  to  June30, 1914.    No  imports  during  year  prior  to  Oct.  4. 

<  Calendar  years. 

*  First  6  months. 

Arseniate  of  soda — Rates  of  duty. 


Act  of— 


1883 
1890 
1894 
1897 
1909 
1913 


Par. 


78 

75 

605 


Tariff  classification  qr  description. 


Not  spedfieally  mentioned. 
do 


do 

Arsenate  of  soda. 

.....do 

.....do 


Rates  of  duty. 

specific  and  ad 

valorem. 


1}  cents  per  pound. 
1  cent  per  pound. 
Free. 


SODIUM  BENZOATE. 

[This  sodium  salt  is  a  coal-tar  compound.  It  is  provided  for  in  H.  R.  8078.  See  following  reports  of  Tariff 
Commission.  Dyes  and  Other  Coal-Tar  Chemicals.  Census  of  Dyes  and  Coal-Tar  Chemicals,  1917, 
1918,  and  1919.] 


SODIUM  BICARBONATE. 

[Par.  67,  act  of  1913.    One-fourth  cent  per  poimd.] 


SUMMABY. 

Description. — ^Bicarbonate  of  soda  or  acid  sodium  carbonate  is  the 
mildest  of  the  alkalies.  It  contains  about  36.9  per  cent  of  alkali 
(NajO).  In  the  pure  form  it  is  the  common  baking  soda.  Sodium 
bicarbonate  is  the  cheapest  and  most  convenient  form  of  storing 
carbon  dioxide.  It  is  used  in  the  manufacture  of  baking  powders, 
seidlitz  powders,  effervescing  drinks,  in  charging  fire  extmguishers, 
and  for  many  household  purposes. 

Domestic  production, — ^The  production  of  sodium  bicarbonate  has 
increased  from  90,169  short  tons  valued  at  $1,439,014  in  1914  to 
174,212  short  tons  valued  at  $5,292,374  in  1.917.  The  1919  output 
was  134,962  short  tons  valued  at  $3,486,635.  This  domestic  produc- 
tion supplies  practically  all  of  our  consumption. 

Salt,  nme,  ammonia,  and  coal  are  the  raw  materials  required  for 
the  manufacture  of  bicarbonate  of  soda,  all  of  which  are  available 
in  large  quantity  in  this  country.  The  ammonia  is  recovered  and 
used  repeatedly. 

The  plants  manufacturing  bicarbonate  of  soda  are  located  near 
deposits  of  salt,  the  basic  raw  material.  Refined  bicarbonate  of  soda 
for  baking  purposes  is  produced  at  Syracuse,  N.  Y. ;  Saltville,  Va. ; 
and  Wyandotte,  Mich.  At  these  plants  it  is  one  of  the  products 
of  the  Solvay  ammonia-soda  process,  the  other  products  being  soda- 
ash  and  caustic  soda.  A  small  quantity  is  produced  from  the  waters 
of  Owens  Lake,  Calif . 

The  production  of  bicarbonate  of  soda  involves  large-scale  con- 
tinuous operation,  the  materials  being  handled  principally  by 
labor-saving  mechanical  devices.  A  plant  for  producing  bicarbonate 
of  soda  requires  a  large  initial  outlay  of  capital  and  a  nighly  devel- 
oped organization. 

Imports. — ^The  imports  of  sodium  bicarbonate  have  been  small 
compared  with  our  production.  The  maximum  imports  since  1910 
were  in  1916,  amoimting  to  129,414  pounds,  valued  at  $2,867.  In 
1917  they  fell  off  to  34,742  pounds  valued  at  $1,821. 

Prices. — ^The  price  of  bicarbonate  of  soda  has  about  doubled  since 
the  outbreak  oi  the  war.  This  is  not  as  great  an  increase  as  the 
other  alkalies  have  undergone,  probably  due  to  the  fact  that  bicar- 
.bonate  of  soda  is  not  as  important  industrially  as  the  other  alkalies. 
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TARIFF   INFORMATION   SURVEYS. 


Tariff  Jiistory, — Bicarbonate  of  soda  has  paid  a  specific  duty 
varying  from  IJ  cents  per  pound  by  the  act  of  1883  to  J  cent  per 
pound  oy  the  act  of  1913. 

Sodium  bicarbonate — Summary  table, 
[ShflTt  ton*  of  2,000  fouhdis.] 


Year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 


Domestic 

productfon, 

calendar 

years. 


90,169 


Imports  for 
consump- 
tion, fiscal 
years. 


73 

43 
55 
40 
44 
49 


Year. 


1916. 
1917. 
1918. 
1919. 
1920. 


Doiheiitic 

produeti6n, 

calendar 

years. 


115,117 
119,177 
118,535 
134,962 


Imports  for 
consump- 
tion, fiscal 
years. 


65 
17 
15 

6 

6§ 


Domestic  exports  not  shown  in  Commerce  and  Navigation. 


Year. 


1910  i. 
1910  >. 
1911.. 
1912.. 
1013. . 
1914  3. 

m5.. 

1^*7.. 
1918. . 
1919.. 
1920.. 


Value  riM- 
ports  for 
consump- 
tion). 


$707 
8,765 
2,634 
8,193 
2,238 
1,695 
2,584 
2,867 
1,821 
944 
711 
3,514 


Amount  of 
duty. 


S114 

820 

532 

687 

504 

156 

245 

323 

^ 

74 

32 

33 


ValuiB  per 

unit  of 
quantity. 


$0,040 
.929 
.031 
.029 
.028 
.027 
.0% 
.022 
.052 
.03)2 
.056 
.263 


Sq^ivalent 
smI  valo- 
rem rate. 


Per  cent. 

18.16 

21.78 

20.22 

21.54 

22.54 

9.25 

9.51 

11.29 

4.77 

7.80 

4.50 

.95 


»  From  July  1  to  Aug.  5, 1909. 
«  Prom  .^.ug.  6, 1909,  to  June  30, 1910. 

*  From  Oct.  4, 1913,  to  June  30, 1914.    In  the  period  from  July  1  to  Oct.  3, 1913,  there  were  imports  valued 
at  $629,  equivalent  ad  valorem  of  26.02  per  cent,  and  duties  of  $163. 

General  Ij^formation. 

Description  and  uses. — Bicarbonate  of  soda,  or  acid  sodium  car- 
bonate, IS  the  mildest  of  the  alkalies.  It  is  composed  of  36.9  per 
cent  of  sodiitnl  oxide  (NagO),  52.4  per  cent  of  carbon  dioxide  (COj) 
and  10.7  per  cent  of  water  (H2O).  It  is  a  white  opaque  powder 
which  is  soluble  in  water.  In  the  pure  form  bicarbonate  of  soda 
is  the  common  baking  soda.  When  heated,  either  in  the  dry  form 
or  in  solution,  sodium  bicarbonate  loses  half  of  its  carbon  dioxide 
with  the  formation  of  soda  ash.  When  treated  with  an  acid  it  loses 
all  of  its  carbon  dioxide;  it  is  this  property'  of  evolving  its  carbon  di- 
oxide that  gives  bicarbonate  of  soda  its  use  for  industrial  and 
household  purposes.  Sodium  bicarbonate  is  the  cheapest  form  of 
storing  carboii  dioxide  and  it  is  also  the  most  convenient. 

It  is  used  in  the  manufacture  of  baking  powders,  Seidlitz  powders, 
effervescing  drinks,  and  is  used  in  medicine  as  a  remedy  for  acidity  of 
the  stomach.  It  is  also  used  in  the  household  for  destroying  the 
acidity  of  sour  milk  and  other  articles  of  food.  A  very  pure  product 
is  demanded  for  the  above  household  and  medicinal  purposes.  A 
product  of  less  purity  is  used  for  producing  carbonic  acid  for  the 


carbonatilBg  of  waters,  for  cli«rgjng  fire  ex-tu 
prevention  of  timber  mold. 

Miixtiir«s  of  aodium  bicarbonate  and  sodium 
Are  aold  as  "modified  orneutral  sodas."  Tbea 
liBed  for  eleanmg  purposes. 

Ram)  nte/Hnak  .—SsAt  in  the  form  of  brine,  lij 
are  the  necessary  materials  required  for  the 
'bicarbonate  by  the  "ammonia^soda"  procei 
need  over  aad  over  ^ain  so  that  it  is  only  n< 
losses  in  proceaa  which  are  relatively  small. 
Itumt  at  the  plant,  so  that  the  carbon  dioxid 
for  use  in  the  "ammonia-soda"  process.  Th 
regeneration  of  the  aUUiionia  and  for  the  m 
soaa  which  is  usually  produced  in  conjunctioi 
soda"  plant.  The  brine  should  be  of  a  good  | 
sliould  not  contam  an  appreciable  amount  of 
cause  trouble  in  the  process.  All  of  the  raw  r 
the  manufacture  of  aodium  bicarbonate  are  avf 
ties  in  the  United  States.  The  industry  is 
of  any  foreign  country  so  far  as  the  raw  mate 
Process  of  manufacture. — The  basic  raw  ma 
solved  to  form  a  concentrated  brine  aoIuti<Mi. 
operation  of  this  process  the  fa«tories  arc  1< 
■can  be  pumped  as  a  saturated  brine  from  the  i 
diate  neighborhood.  This  brine  solution  is 
ammonia  gas.  The  anmioniacal  brine  is  the 
dioxide  in  a  high  tower.  The  main  reaction  ( 
-  witih  the  formation  of  bicarbonate  of  aeda,  wh 
is  insoluble  in  the  solution  of  ammonium  chloi 
simultaneously.  The  precipitated  sodium  b 
way  down  the  tower  and  is  finally  drawn  off 
form  of  a  white  milky  liquid  containing  the  1 
sion.  The  bicarbonate  of  soda  is  separated  fr 
by  filtration  and  is  purified  by  washmg.  The 
from  the  mother  liquor  and  wash  waters  by  ti 
The  crude  bicarbonate  of  soda  thus  produc 
too  much  anmionia  to  be  used  as  baking  soda 
of  baking  powders.  It  is  found  that  drying  ( 
of  soda  to  remove  moisture  does  not  remove 
heated  sufficiently  to  remove  the  ammonia  th 
tially  decomposed  into-  soda  ash.  The  crude 
fore,  converted  first  into  soda  ash  by  calcinatic 
mationSurvey  on  Sodium  Carbonates.)  Thesot 
in  water  and  carbonic  acid  gas  is  passed  throi 
producing  a  refined  bicarbonate  of  soda. 

Before  the  introduction  of  the  "ammonia-3 
bicarbonate  was  made  from  soda  crystals  by  ti 
bon  dioxide  in  suitable  apparatus-  This  pro 
use  in  this  country. 

Bicarbonate  of  soda  is  manufactured  from 
Lake,  Calif.,  by  passing  carbonic  acid  gas  tb 
tower.  Operations  are  carried  on  only  during 
1  to  November  1.  During  the  winter  month 
out  in  the  lake  in  the  form  of  trona  (NajCOj.  Ji 


TARIFF  INFORMATION  SURVEYS. 


reduces  the  alkali  content  of  the  water  that  it  is  not  suitable  for  the 
manufacture  of  bicarbonate  of  soda. 

History  of  the  industry. — ^The  history  of  the  manufacture  of  bi- 
carbonate of  soda  practically  parallels  that  of  soda  ash  as  the  two 
products  are  very  closely  allied.  (See  the  report  on  Soda  Ash.)  The 
development  of  the  baking  powder  industry  using  sodium  bicarbo- 
nate as  the  active  constituent  has  been  the  greatest  in  the  United 
States,  as  there  has  been  very  little  development  of  this  industry  in 
Europe.  Even  before  bicarbonate  of  soda  was  made  in  this  coun- 
try, baking  powders  were  manufactured  in  the  United  States  from 
sodium  bicarbonate  imported  from  England. 

Bicarbonate  of  soda — Production  in  United  States, 

[From  Federal  Oensus.] 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1890 

Short  tons. 
68,856 
68,867 

$1,332,765 
1,135,610 

1909 

Short  tons. 
82,800 
90,169 

SI.  515.045 

1904 

1914 

1,439,014 

[From  Geological  Survey,  Sodium  Salts.] 

Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1916 

Short  tons. 
115,117 
n9,177 

$2,303,540 
4,029,499 

1918 

Short  tons. 
118,535 
134,962 

$3,293,1&? 
3,486,635 

1917 

1919 

^ 

Sodium  bicarbonate — Exports  of  the  United  Kingdom. 

Quantities  are  in  short  tons  of  2,000  pounds.    Table  is  taken  from  the  official  report  of  the  United  Kingdonk 
and  the  quantities  and  values  were  converted  into  United  States  units.] 


Country. 


Spain... , 

Italy 

Japan 

Argentina 

Canada 

Total  foreign 
Total  British 

Grand  total . 


1910 


Quantity. 


1,671 
2,024 
3,620 
1,256 
2,574 


12,718 
12,960 


25,678 


Value, 


$37,673 
45,030 
84,776 
27,260 
46,470 


292,471 
282,418 


674,889 


1911 


Quantity. 


1,822 
2,149 
4,619 
1,113 
3,269 


14(006 
15,048 


29,053 


Value. 


$41,293 
46,466 

106,236 
24,658 
56,964 


320,139 
316,718 


637,857 


1912 


Quantity. 


3,029 
2,028 
4,740 
2,480 
2,828 


17,406 
16,032 


32,438 


Value, 


$68,581 
44,967 

100,855 
39,366 
50,237 


374,740 
318,820 


693,561 
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Sodium  bicarbonate — Exports  of  the  United  Kingdom — Continued. 

[Short  tons  of  2,000  pounds.] 


Country. 


Fpain , 

Italy 

Japan , 

Argentina 

Canada 

Total  foreign 
Total  British 

Grand  total . 


1913 


Quantity. 


349 
1,961 
4,764 
2,263 
2,777 


13,840 
14,134 


27,974 


Value. 


$8,019 
43,264 
108,721 
36,811 
49,443 


296,349 
304,928 


601,277 


1914 


Quantity. 


20 
1,927 
4,885 
1,258 
2,894 


13,345 
16, 170 


28,515 


Value. 


1671 

42,500 

114,249 

19,644 

49,706 


294,004 
326,411 


620,415 


1915 


Quantity. 


8 

2,468 

3,678 

834 

2,730 


13,625 
17,506 


31,131 


Value. 


S506 
56,110 
86,031 
14,471 
64,188 


312,324 
393,908 


706,232 


Country. 


Spain 

Italy 

Japan 

Argentina 

Canada 

Total  foreign 
Total  Brit&h 

Grand  total . 


1916 


Quantity. 


16 

4,222 

6,069 

824 

2,941 


18,736 
18,315 


37,050 


Value. 


1905 

187,759 

124,570 

16,943 

•67,832 


670,388 
481,462 


1,061,839 


1917 


Quantity. 


16 
2,331 
3,153 
1,439 
2,106 


13,576 
14,403 


27,979 


Value. 


SI,  192 
91,826 
80,253 
49, 147 
36,562 


446,426 
404,440 


849,866 


1918 


Quantity. 


2,274 

2,499 

621 

1,089 


10,096 
14,480 


24,675 


Value. 


$176,953 
79,728 
18,225 
23,481 


601,741 
607,732 


1,009,473 


Bicarbonate  of  soda,  etc.y  containing  60  per  cent,  or  more  of  bicarbonate  of  soda — 

Imports  for  consumption — Reventie. 


Fiscal 
year. 


1907. 
1908. 
1909. 
1910. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


Rate  of  duty. 


f  cent  per  pound. 

do 

do 

do 

f  cent  per  pound. 

do 

do 

do 

do 

i  cent  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 
do. 


Quantity. 


Pounds. 

136,037 
85,344 

121,762 
15,235 

131,224 
85,202 

110,015 
80,699 
26,184 
62,688 
98,318 

129,414 
34,742 
29, 444 
12,665 
13,353 


Value. 


$4,274 
2,655 
4,821 

707 
3,765 
2,634 
3,193 
2,238 

629 
1,695 
2,584 
2,867 
1,821 

944 

711 
3,514 


Duty 
collected. 


$1,020 

640 

913 

114 

820 

532 

687 

504 

163 

156 

245 

323 

86 

73 

32 

33 


Value  per 

unit  of 
quantity. 


$0,031 
.030 
.040 
.046 
.029 
.031 
.029 
.028 
.024 
.027 
.026 
.022 
.052 
.032 
.056 
.263 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

23.87 

25.05 

18.94 

16.16 

21.78 

20.22 

21.54 

22.54 

26.02 

9.25 

9.51 

11.29 

4.77 

7.80 

4.50 

.95 


Bicarbonate  of  soda  (American) — Prices  (wholesale)  per  100  pounds  f.  o.  b.  works. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


January. 


$1.00-$1.10 
1.00-  1.10 
1.00-  1.10 


OO- 
20- 


10 
30 


75-  1.90 
25-  2. 90 
00-4.00 
40-  2. 50 


April. 


$1. 00-$l.  10 


00-  1.10 
00-  1.10 


00- 
65- 


1.75- 
2.75- 


10 
80 
00 
60 
00 


2. 45-  2. 70 


July. 


October. 


$1.00-$1.10 
1.00-  1.10 
1.00-  1.10 
1.00-  1.10 
1.65-  1.80 
2. 25-  2. 50 
3. 00-  3. 50 
2. 35-  2. 85 
2.45-  3.00 


$1.00-$1.10 
1.00-  1.10 
1.00-  1.10 
1.00-  1.10 
1.65-  1.75 
2. 60-  2.  75 
3.00-  3.50 
2.40- 
2  90- 


2.60 
3.15 
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Bjearbonatt  of  soda  (BnglUh),  prica  (vihoUtaU),  »pot,  Nein  Yorh,  ptT  pound. 
IProm  Oil,  Paint,  ind  Drag  Reporter.) 


BietirbonaU  ofioda — Bate*  oj  duty. 


TarillclEissincation  or  daeriptlon. 


QicarboDBte  of,  or  suporcaTbonate  of,  and   sal«ratu;,  calcined 

pearl  ash. 
BinarhonBtB  of  soda  or 

:  Bicatbanate  of  soda,  or  supcrcsrboni 
1  ntbor  alknlies  cODtdiiIng  fiO-per  cenl 

bonate  of  soda,  or  supercarboi 


jilnj  50  per  centum  oi 


Soda:  Bicarbonate 
alkaties  conlaloi 


oda,  or  saleraciis,  and 
more  of  bicaibonalc  of 

:ir  sBlflratiis,  and  other 
if  bicarbonate  of  soda. 


i  ceotspcr  pound. 
cent  per  pound. 

mnt  per  pauiid. 
eeat  per  pound. 


Court  and  Trbasurt  Decisions. 

)-called  industrial  bicarbonate  of  soda,  found  to  have  the  char- 
r  of  the  bicarbonate  of  soda  made  in  the  United  States  by  the 
lonia  processj  was  held  dutiable  as  bicarbonate  of  soda  under 
act  of  1894.— G.  A.  3329  (T.  D.  16810). 


BORATE  OF  SODA  OR  BORAX  RAINED. 

[Par.  67|  aet  of  1918,  i  eent  per  poond.    fiee  pAtocrsj;^  1.) 


SODIUM  CARBONATES-SODA  ASB,SAL  SODA,  SODA  CRYStALS 

[Par.  67  and  605,  act  of  1913.] 

Summary. 

Description, — Soda-ash  or  calcined  sodium  carbonate  is  the  most 
important  industrial  alkali.  There  are  two  commercial  grades  con- 
taining 48  and  58  per  cent  of  alkali  (NajO).  The  largest  use  ol  soda 
ash  is  m  the  manufacture  of  glass,  soap,  wood  pulp  and  paper,  and 
caustic  soda. 

Domestic  production, — The  domestic  production  has  increased  from 
740,455  short  tons  in  1909  to  1,390,625  short  tons  in  1917.  Our  pro- 
duction supplies  nearly  all  of  the  domestic  consumption. 

By  far  the  larger  part  of  soda  ash  produced  m  this  country  is 
manufactured  by  the  Solvajr  '* ammonia-soda''  process,  which  also 
produces  soda  ash  and  caustic  soda.  Th«re  is  a  small  production  of 
soda  ash  by  the  Hargrat^es^Bird  electrolytic  process.  In  European 
countries  the  bulk  of  soda  ash  is  made  by  this  process,  but  there  is 
also  some  produced  by  the  old  Le  Blanc  procesa.  Since  1900  over 
90  per  cent  of  the  world's  production  has  been  made  by  the  Solvay 
process. 

Exports  of  soda  ash  are  not  shown  separately  in  Commerce  and 
Navigation  until  the  1918  fiscal  year,  when  198,762,467  poimds, 
valued  at  $6,074,879,  were  exported.  In  addition  there  was  exported 
for  the  same  period  14,076,264  pounds  of  sal  soda  ot  washing  sodas, 
valued  at  $205,489. 

The  raw  material  necessary  for  the  manufacture  of  soda  ash  is 
sodium  bicarbonate,  which  is  made  from  salt  by  the  ammonia-soda 
process. 

The  plants  manufacturing  soda  ash  are  located  near  salt  deposits. 
Soda  ash  is  produced  at  Syracuse,  N.  Y.;  Saltville,  Va.;  Wyandotte 
and  Detroit,  Mich. ;  Barberton  and  Painesville,  Ohio;  and  Hutchin- 
son, Kans. 

The  production  of  soda  ash  involves  large-scale  continuous  opera- 
tion. The  materials  are  handled  prihcipally  by  labor-saving  mechan- 
ical devices.  A  plant  to  manufacture  soda  ash  requires  a  large 
initial  expenditure  and  a  highly  developed  organization.  It  may  be 
stated  that  it  costs  $1,250,000  to  build  a  plant  for  the  manufacture 
of  100  tons  of  soda  ash  per  day. 

Foreign  production, — rrior  to  the  War,  England  was  the  expotting 
country  of  first  importance,  controlling  the  markets  of  South  Ainen^ 
can  countries.     The  exports  of  the  XJnited  Kingdom  are  shot^m  on 
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:«r  p^es.  Germany  also  exported  considerable  soda  ash,  and  the 
:ures  of  her  exports  by  countries  are  found  in  following  pages. 
Imports. — Our  imports  of  soda  ash,  since  1910,  have  been  between 
0  and  2,000  tons,  which  is  small  compared  with  our  production. 
Prices. — The  price  of  soda  aah  at  the  beginning  of  1918  was  about 
IT  times  the  normal  prewar  prices. 

Tariff  history. — Soda  aah  was  dutiable  at  one-fourth  cent  per  pound 
tm  the  act  of  1883  until  the  act  of  1897,  when  the  duty  was  raised  to 
reft-eighths  of  a  cent.  The  act  of  1909  restored  the  former  duty  of 
e-fourth  cent.    The  acts  of  1913  placed  soda  ash  on  the  free  list. 

Soda  <uh — Summary  table. 


Domealle 

Flsialyean. 

YBSre. 

(ealendu 
year). 

Imports  for 

Domestic 
BXports. 

Short  imu. 

1 
1 

30a 

B3*,3(» 

0s!g32 

Y«. 

K 
W 

at  duty. 

Value 

J., 

quantity. 

Si 

IS 

i 

5S,33I 
It.;  509 

as 

lis 

701 

Pet  cent. 

. 

<•) 

>  From  Aug. «,  1000,  to  }une  30,  IBID.  •  Flwwd  on  tree  list  by  B 
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Description. — Soda  ash  or  calcined  sodium  carbonate  is  the  most 
portant  industrial  alkali  and  probably  ranks  next  to  sulphuric 
id  as  the  most  important  chemical  substance.  It  is  not  as  strong 
.  alkali  as  caustic  soda  but  it  is  cheaper,  easier  to  handle  and  ship, 
d  is  ordinarily  used  in  preference  to  caustic  soda  wherever  it  is 
itable.  The  commercial  product  is  usually  a  white  fine  powder, 
lich  at  times  may  have  a  slight  yellow  color  due  to  impurities  such 
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as  oxide  of  iron.  Chemically  pure  sodium  carbonate  contains  f 
per  cent  of  sodium  oxide  and  41.5  per  cent  of  carbon  dioxide  (O 
The  hiAest  commercial  grades  approach  very  closely  this  comp 
tion.  The  common  commercial  grades  are  58  and  48  per  cent  he 
on  the  actual  percentage  content  of  sodium  oxide  (Na,0),  Soda 
of  any  desired  strength  below  58  per  cent  can  be  furnished  by 
manufacturers  of  soda  aah.  The  lower  grades  are  diluted  with 
or  sodium  sulphate  (Glaubers  salt)  according  to  the  purpose 
which  they  are  to  be  used.     The  58  per  cent  grade  is  sold  as 

Eer  cent  ordinary"  and  "58  per  cent  dense;"  the  only  distinci 
eing  in  the  density.  The  "dense"  weighs  twice  as  much  per  i 
of  volume  as  the  "ordinary."  The  "dense"  is  used  where  si 
bulk  is  desired  aa  in  the  manufacture  of  glass. 

There  is  a  wide  divergence  in  the  methods  of  stating  the  stren 
and  purity  of  soda  ash  and  the  other  alkalies.  The  method 
stating  the  purity  with  the  exception  of  Germany  and  France 
nominally  based  on  a  statement  of  the  per  cent  of  sodium  03 
(NajO)  contained  m  the  soda  ash.  However,  sodium  carbonatt 
soda  ash  became  an  article  of  commerce  while  chemical  science 
in  its  infancy.  At  an  early  date  a  method  of  computing  the  comp 
tion  of  soda  ash  from  its  chemical  analysis  was  adopted,  based 
the  chemical  equivalents  generally  accepted  at  that  time  as  hi 
correct.  This  test  was  called  the  "Newcastle  test."  The  adva 
of  chemical  science  has  since  proven  that  this  "Newcastle  test" 
seriously  in  error,  but  this  old  erroneous  method  has  persistec 
commercial  use.  The  persistence  in  England  of  this  erront 
method  may  be  partly  ascribed  to  the  conservation  of  the  Eng 
business  man  and  partly  to  the  fact  that  the  method  overstates 
purity  of  the  product.  This  ''Newcastle  test"  is  still  gener 
used  in  England.  At  a  later  date  the  so-called  "New  York 
TJverpool  test"  was  devised.  This  "New  York  and  Liverpool  t« 
is  even  more  irrational  than  the  "Newcastle  test"  and  at  its  tim 
invention  must  have  been  known  to  be  erroneous.  This  method  o 
states  the  puritv  and  quality  of  the_  product  even  more  than 
Newcastle  test  which  may  account  for  its  introduction.  This  met 
of  stating  the  purity  of  soda  ash  has  commonly  been  used  in 
export  trade  of  England  and  thus  came  into  use  in  the  United  Sta 
In  this  country  at  the  present  time  commercial  transactions  in  s 
ash  are  based  on  an  accurate  statement  of  the  per  cent  of  sod 
oxide  based  on  modern  knowledge  of  the  chemical  equivalents. 
Germany  soda  ash  is  sold  on  a  Dasia  of  the  percentage  conten 
sodium  carbonate  (NajCO^),  while  in  France  it  is  sold  accordiuj 
Descroizille's  degrees  which  give  the  strength  of  soda  ash  in  te 
of  the  percentage  of  sulphuric  acid  (HjKJ^)  which  is  chemic 
equivalent  to  the  sodium  carbonate  present. 

On  the  whole  the  most  rational  and  desirable  basis  would  seen 
be  to  report  and  quote  the  strength  of  soda  ash  in  terms  of 
percentage  content  of  "actual  alkali"  (NajO).  However,  if  a  c 
nite  test  is  specified  and  the  buyer  and  seller  thoroughly  underst 
the  different  tests  there  should  be  no  trouble  or  confusion. 
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The  foUowiqg  table  shows  the  difference  in  the  values  of  the  com- 
lon  grades  of  eoda  ash  as  oaloualted  by  the  different  teats: 


ActimJ 
Na,0). 

Newcastle 

Na,0). 

■1" 

Pirara. 

ts.w 

Fattnt. 

48.es 

58.78 

PtrttMl. 

«t.«8 

SAL  SODA   OR  VA8HINO  SODA. 

Sal  soda  or  washing  soda  is  a  ctystalline  form  of  sodium  carbonate 
jntaining  10  molecules  of  water  (NajCOj — 10  HjO).  Although  soda 
•ystab  if  chemically  pure  only  contain  37.08  per  cent  of  sodium 
irbonate,  or  21.71  percent  of  sodium  oxide,  and  thus  cost  more  than 
leir  equivalent  amount  of  soda  ash  for  package  and  freight,  they  are 
referred  to  soda  ash  in  some  cases,  especially  for  household  washing 
tirposes.  The  large  use  of  soda  crystals  in  the  past  may  be  attrib- 
ted  to  the  fact  that  they  were  veir  pure  and  contained  no  caustic 
)da.  This  absence  of  caustic  soda  gave  them  a  preference  over 
>da  ash  for  washing  wool,  fabrics,  and  household  cleaning.  The 
ida  ash  now  produced  by  the  "ammonia-soda"  process  contain  no 
■ace  of  caustic  &oda  and  has  practically  replaced  soda  crystals  for 
idustrial  purposes.  The  soda  crystals,  however,  have  retained  their 
ide  use  for  household  purpose,  as  they  dissolve  more  easily  and  are 
isier  to  handle  than  soda  ash.  An  Enghsh  writer  of  1879  says, 
The  greatest  part  of  the  trade  in  crystals  is  done  with  foreien  coun-  . 
ies  where  heavy  import  duties  upon  soda  ash  give  the  manufactured 
roduct  the  advantage." 

MONOHYDRATBD   SODIUM    CARBONATE, 

"Monohydrated  sodium  carbonate,"  or  crystal  carbonate,  is  another 
ystalline  compound  of  sodium  carbonate  containing  one  molecule 
'  water  (NajCO, — -HjO).  It  has  an  advantage  over  the  ordinary 
ida  crystals  in  that  it  contains  a  higher  percentage  of  alkali  (NQjO) 
id  is  usually  purer.  In  addition  it  is  more  readily  dissolved  in 
ater  than  the  soda  crystals  because  it  raises  the  temperature  in  the 
;t  of  solution  instead  of  lowering  it,  as  is  the  case  when  soda  crystals 
e  dissolved. 

"  SESQUrCARBONATE "    OF   SODA. 

Soda  occurs  in  nature  as  the  "sesquicarbonate"  (NajCOj— NaHCOj — 
HjO),  which  is  a  compound  of  equivalent  amounts  of  sodium  car- 
mate  and  sodium  bicarbonate  witn  two  molecules  of  water.  Exten- 
ve  deposits  of  this  mineral,  known  as  "natrona,"  "trwia,"  or 
arao, '  are  found  in  Hungary,  Egypt,  and  the  deserts  of  Africa, 
sia,  and  North  and  South  America.  In  the  United  States  the 
aters  of  three  lakes— Albert  Lake,  Oreg. ;  Mono  and  Owens  Lakes 
CaUfomia — have  been  estimated  as  containing  over  118,000,000 
ns  of  sodium  carbonate  and  27,000,000  tons  of  sodium  bicarbonate- 
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The  development  of  these  natural  sodas  has  been  slow  for  several 
seasons.  It  is  difficult  to  separate  the  sodium  alkaUs  from  the  other 
raits,  such  as  sulphate,  chloride,  borate,  and  other  impurities.  In 
addition  tJae  lands  have  been  tied  up  with  litigation  as  to  ownership. 
These  lakes  also  contain  appreciable  amounts  of  potash  salts  and  the 
recent  development  of  this  source  of  potash  will  evidently  result  in  an 
increased  production  of  soda  salts  as  a  by-product. 

Pennock  in  Rep.  V.  Intern.  Congr.  Appl.  Chem.  i,  page  668,  states 
the  actual  production  of  soda  in  tons  as  sodium  carbonate  from  the 
above  lakes  to  be  as  follows: 


1901 20,000 

1902 22,000 


1898 1,263 

1899 5,512 

1900 14,600 

Of  this  amount  three-fourths  went  into  trade  as  calcined  soda  ash, 
one-eighth  as  bicarbonate  of  soda  and  one-eighth  as  soda  crystals. 

Important  uses, — ^The  largest  use  for  soda  ash  is  in  the  manufacture 
of  glass,  soap,  wood  pulp  and  paper,  and  caustic  soda.  It  is  also 
used  in  the  manufacture  of  a  number  of  other  sodium  chemicals. 
Soda  ash  is  used  in  the  dye  and  textile  industries,  in  the  manufac- 
ture of  drugs,  enamel  ware,  cleaners,  and  for  water  softening,  metal- 
lurgical operations,  and  in  bottle  and  dish  washing.  The  soda  crystal 
are  used  chiefly  for  washing  purposes,  especially  in  the  household. 
There  are  many  other  minor  uses  of  soda  asn  too  numerous  to 
mention. 

Raw  materials. — Practically  all  of  the  soda  ash  manufactured  in  the 
United  States  is  made  from  bicarbonate  of  soda,  which  is  made  from 
salt  by  the  '^ammonia-soda''  process.  We  may  therefore  consider 
salt  as  the  basic  raw  material  lor  the  production  of  the  majority  of 
the  soda  ash  manufactured  in  this  country.  There  is  a  relatively 
small  quantity  of  soda  ash  made  from  the  natural  soda  deposits  of 
the  Western  States.  This  last  source  of  soda  ash  is  of  very  little 
consequence  in  comparison  with  the  production  of  soda  ash  by  the 
* '  ammonia-soda ''  process. 

Process  of  manufacture. — (A)  Le  Blanc  process.  This  was  the 
first  process  to  be  worked  on  a  large  industrial  scale  for  the  manu- 
facture of  soda  ash  from  salt.  It  originated  in  France  but  has  had 
its  greatest  development  in  England. 

Tlie  salt  is  first  converted  into  sodium  sulphate  (salt  cake)  by  the 
means  of  sulphuric  acid.  The  sodium  sulphate  or  salt  cake  is  then 
heated  with  limestone  and  coal  until  the  mass  is  in  a  semifluid  or 
pasty  condition,  after  which  the  conversion  of  the  sodium  sulphate 
to  sodium  carbonate  is  rapid  and  practically  complete.  The  sodium 
carbonate  is  dissolved  from  the  mass  by  lixiviation  with  water. 
The  solution  of  sodium  carbonate  is  then  settled,  evaporated  and  the 
soda  crystals  which  form  are  calcined  to  soda  ash.  The  soda  ash 
produced  by  this  process  often  had  to  pass  through  a  repurification 
process  before  it  was  suitable  for  the  manufacture  of  glass.  This 
repurified  soda  ash  was  known  as  '* refined  ash.'' 

The  Le  Blanc  process  has  never  become  firmly  established  in  the 
United  States,  although  in  1884  a  small  Le  Blanc  plant  was  erected 
in  Wyoming  for  transforming  the  natural  sodium  sulphate  found 
there  into  soda  ash.     This  plant  operated  for  only  a  short  time. 

(B)  The    '^ammonia-soda"  process.    This  process  is  used  for  the 
production  of  by  far  the  greater  part  of  the  soda  ash  manufactured 
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the  United  States.  As  this  process  is  described  for  the  manufac- 
re  of  bicarbonate  of  soda  the  description  up  to  that  point  will  be 
litted  here.  (See  Report  on  Bicarbonate  of  Soda.)  Bicarbonate 
soda  is  conrerted  into  soda  ash  simply  by  the  application  of  heat. 
lis  operation  is  carried  out  continually  in  a  revolving  furnace. 
le  damp  bicarbonate  of  soda  is  fed  into  one  end  and  the  finished 
ia  ash  comes  out  at  the  other  end.  The  carbon  dioxide  and 
imonia  driven  off  during  the  calcination  are  recovered  and  used 
ain  to  produce  more  bicarbonate  of  soda.  If  the  "dense"  soda 
1  is  desired  the  "ordinary"  ash  is  subjected  to  the  direct  furnace 
aes,  thus  about  doubling  the  weight  of  the  ash  per  unit  volume. 

(C)  Cryolite  process.  Thorp,  in  Outlines  of  Industrial  Chem- 
ry,  page  96,  describes  the  cryolite  soda  process  as  follows: 

The  ground  cryolite  ia  mined  with  powdered  limestone,  and  calcined  at  a  red  heat, 
bon  dioxide  escnpBS.  and  a  mixture  of  calcium  llouride.  sodiiun  oxide,  and  aodtum 
minate  remains.  On  lixiviating  tbie  mixture  with  water,  anotherHodium  alaminate 
)rmed  and  goes  into  aolutioa.  leaving  the  calcium  flouride  aa  an  insoluble  residue. 
9  solution  of  sodium  is  decomposed.  *  *  *  ,  by  pissing  into  it  purified  linae-kiln 
es,  or  tlie  furnace  giaea  of  the  calcining  operation.  Hydrated  alumina  is  precipi- 
?d.  while  sodium  carbonate  remainsinsohitioit.  iSalBodamaybemadebyevaporat- 
the  solution,  and  was  formerly  the  chief  source  of  bicarbonate  for  culinary  and 
dicinal  purposes.  If  carried  to  complete  dryness  and  calcined,  a  high  grade  of 
a  ash  is  obtained. 

This  process  was  formerly  used  by  one  company  in  this  country, 
t  has  not  been  operated  for  several  years. 

(D)  The  Hargr eaves-Bird  process.  This  process  is  based  on  the 
tctrolytic  production  of  caustic  soda  from  salt.  The  caustic  soda 
produced  in  an  atmosphere  of  carbon  dioxide,  which  immediately 
riverts  the  caustic  soda  into  sodium  carbonate.  The  solution  of 
iium  carbonate  on  evaporation  yields  a  monohydrated  sodium 
rbonate,  which  may  be  sold  as  such  or  they  may  be  calcined,  thus 
9ducing  soda  ash. 

This  process  is  operated  at  the  present  time  (January,  1919)  by 
o  lai^e  paper  companies  in  a  total  of  six  paper  mills.  In  the  manu- 
;ture  of  soda  pulp  about  90  per  cent  of  the  caustic  soda  used  in  the 
jestion  is  reccvered  as  soda  ash  or  "black  ash."  The  soda  ash 
oduced  by  the  xIargreaves-Bird  process  is  used  to  supply  the  loss 
alkali  and  is  cansticized  along  with  the  recovered  hiack  ash." 
lis  process  is  evidently  feasible  when  operated  in  connection  with 
ia  pulp  manufacture  where  equipment  for  the  causticization  of 
■ge  quantities  of  soda  ash  is  already  installed.  It  is  doubtful 
lether  this  process  is  economically  feasible  for  the  commercial  pro- 
ction  of  soda  ash  in  competition  with  the  product  of  the  "  ammonia- 
ia"  process. 

(E)  Manufacture  of  soda  crystals.  Soda  crystals  containing  10 
jlecules  of  water  (sal  soda)  are  manufactured  from  soda  ash  in  the 
lowing  manner:  The  soda  ash  is  dissolved  in  hot  water  to  form  a 
.ution  of  about  1.3  specific  gravity,  a  little  sodium  sulphate  is  added, 
d  the  solution  is  allowed  to  settle,  the  temperature  betn|  kept  at 
out  34°  C.  The  clear  liquid  is  then  run  mto  crystallizmg  pans 
lere  the  sodium  carbonate  is  allowed  to  crystallize  out.  It  has 
en  found  necessary  that  the  finished  crystals  must  contain  about 
per  cent  of  sodium  sulphate  to  give  the  desired  crystalline  form. 
ter  the  crystallization  is  complete,  the  mother  liquor  is  drained 
,  leaving  the  crystals  to  dry  by  draining  or  they  are  "whizzed" 
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to   dryness  in  a  centrifugal  machine.     The  dry  crystals  are  then 
packed  in  barrels,  kegs,  or  bags  for  shipment. 

Soda  crystals  containing  one  molecule  of  water  (NajCOj — H2O) 
can  be  made  by  evaporating  a  solution  of  soda  ash.  These  crystals 
are  known  as  '^monohydrated  sodium  carbonate ''  and  contain  over 
twice  as  much  alkali  as  the  sal  soda  crystals. 

Crystals  of  sodium  *'sesquicarbonate"  (NajCOg — NaHCOg — 2H3O) 
are  made  by  crystallization  from  a  hot  solution  containing  84  parts 
of  sodium  bicarbonate  and  106  parts  of  sodium  carbonate.  This  salt 
crystallizes  in  fine  needles,  does  not  effloresce  or  deliquesce,  and  is 
readily  soluble  in  water. 

History  of  the  industry. — Sodium  carbonate  has  been  known  from 
the  earliest  time.  It  is  mentioned  in  the  Old  Testament  by  the  name 
'^neter,"  as  a  substance  which  served  for  cleansing  and  effervesced 
with  vinegar.  The  word  ^'natron''  was  first  found  in  Europe  in  the 
fifteenth  century  to  denote  the  natural  alkaline  carbonate  or  that 
made  from  plants.  The  Arabs  sometimes  called  it  ''nitrum''  but 
more  frequently  '^kali"  or  ^* alkali.''  Even  the  expression  ''soda'' 
is  foimd  in  the  early  writings. 

Soda  ash  was  first  made  on  a  manufacturing  scale  from  the  ashes  of 
marine  plants,  the  plant  ashes  yielding  from  2  to  40  per  cent  of 
their  weight  as  sodium  carbonate.  Down  to  the  last  of  the  eight- 
eenth century  all  the  soda  of  commerce,  except  the  natural  mineral 
''trona,"  was  made  from  the  ashes  of  seashore  plants.  The  Spanish 
soda  was  considered  as  being  the  best  and  its  special  name  of 
'^barilla"  was  conferred  upon  all  soda  made  from  plants. 

In  the  latter  part  of  the  eighteenth  century  the  French  Govern- 
ment offered  a  prize  for  the  development  of  a  process  for  making 
soda  that  would  be  a  substitute  for  the  Spanish  ^oda,  which  was  cut 
off  during  the  wars  of  Spain.  This  stimulation  resulted  in  a  process 
being  patented  by  Nicolas  Le  Blanc  in  1792  which  was  awarded  the 
prize.  The  Le  Blanc  process  was  first  established  on  a  large  scale 
at  St.  Dennis,  France.  This  venture  resulted  in  disaster,  as  the 
plant  and  patents  of  Le  Blanc's  were  confiscated  by  the  French 
revolutionarv  government  and  Le  Blanc  committed  suicide.  The 
process  was  later  transferred  to  England,  where  it  has  had  its  greatest 
development  and  success.  This  process  practically  supplanted  the 
manufacture  of  soda  ash  from  sea  plants,  and  up  to  the  introduction 
of  the  ''ammonia-soda"  process  produced  nearly  all  of  the  soda  of 
commerce. 

The  use  of  ammonia  in  the  production  of  soda  ash  was  first  patented 
in  about  1838,  and  since  many  patents  have  been  filed  with  the  idea 
of  giving  this  method  a  commercial  test.  All  commercial  attempts, 
however,  failed  imtil  Ernst  Solvay,  a  Belgian,  turned  his  attention 
to  the  problem.  His  first  patents  were  taken  out  in  1861  and  1863^. 
The  first  plant  using  Solvay 's  process  was  erected  about  1866  at 
Couillet,  Belgium.  In  1872,  Solvay  received  a  visit  from  Mr.  Ludwig 
Mond  which  led  to  the  establishment  of  the  plant  of  Brunner,  Mond 
&  Co.,  in  England,  which  has  become  the  largest  alkali  works  in  the 
world.  The  '^ ammonia-soda"  process  of  Solvay 's  has  been  a  serious 
competitor  to  the  Le  Blanc  process.  In  1902  over  90  per  cent  of  the 
world's  production  of  soda  ash  was  produced  by  the  ''ammonia- 
soda"  process.  These  figures  show  that  the  Le  Blanc  process  has 
practically  given  away  in  favor  of  the  '*  ammonia-soda"  process. 
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The  fcJlowii^  table  of  the  world's  production  of  soda  ash  shows  the 
relation  between  the  production  of  soda  ash  by  the  Le  Blanc  and 
"ammonia-fioda"  processes  up  to  the  year  1902: 


Years. 

^s?,ir- 

L«BlaI■l^ 

"l^" 
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i 
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1 

7-«,i. 
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' 

Soda  atk— Production  oftoda  a»h  in  Umted  StatM.' 
[rroni  J.  D.  PonnoDk,  BolvBy  Proeess  Co.,  Srracuse,  N.  Y.,  with  flxcepUoas  nc 


Years. 

abort  toQE. 

Value. 

Yeara. 

Short  tons. 

Value. 

770,  Sre 

1;SS 
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Sal  loda. 


1915,  Incliial™,  supplied  bj  Solvay  PromssCo.,  Byraouie,  N.  Y.    Since  then  figures 
Unlleil  States  Geologleal  Sun'ey. 

including  TtionohydraU  crystals — pToduction  in  United  Statei— Other  eowrw*. 


Years. 

Short  tooB- 

Value. 

77.B39 

Sffi 

n,im.m 

MONOHYDKATE  AND  SESQUICARBONATE  OF  SODA. 

Years. 

Short  tons. 

Value- 

I2,e78 
30;796 

710,748 
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8o4it/ifln  carkonaU  qt  9od%  wk^Exporit  ^/the  United  Kingdom. 

[From  the  official  reiwrts  of  the  United  Kingdom,  e^ieui&ted  into  United  States  units.] 


Countries. 


United  States 

Italy 

China 

J&pan 

Brazil 

Ai^entine 

Totai  foreign 

British  In«lia 

Australia 

Canada 

Total  BritishJPossessions 

Grand  total 


1910 


Short  tons. 


StOm 

19,045 

18,4^ 

5,903 

9,009 


9^m 


13,422 

9,230 

12,888 


38,603 


Value. 


141,992 
379, 271 
349,041 
119,927 
209,600 


1,636,090 


250,810 
184,879 
160,690 


121,460 


665,669 


2, 291^755 


1911 


Short  tons. 


88,784 


9,835 
15,259 


49,872 


Value. 


$40,  (»8 
153,819 
430,553 
445^677 
136,613 
180,125 


1,732^359 


468,447 
199, 141 
186,300 


869,997 


138,656  2,602,356 


1912 


Short  tons. 


2,087 
9,414 
22,8g9 
32,144 
6,949 
S,Sd5 


110,191 


ia,i«8 

10,491 
18, 114 


48,6^3 


158,854 


Value. 


144,384 

U4,995 
4Sni,9l7 
430^347 
121,908 
170,237 


1,927,160 


960,975 
189,404 
255,606 


791,046 


2,718,206 


Countries. 


United  States 

Italy 

China 

Japan 

Brazil 

Argentine 

British  India 

Australia 

Canada 

Total  foreign. 
Total  British 
Grand  total. 


1913 


Short 
■  tons. 


1,688 
9,373 
26,434 
35,346 
8,077 
11,881 
21,755 
10,542 
19,271 


119,284 

55,704 

174,989 


Value. 


$35,371 
132,078 
437,288 
520,083 
136,783 
2lJi,571 
339,374 
173,220 
254,088 


1,903,667 

837,332 

2,740,998 


1914 


Short 
tons. 


1,285 
23,886 
30,304 
37,864 
4,853 
5,876 
24,855 
11,029 
10,490 


148,764 

51,451 

200,215 


Value. 


1 1  ^ « « ■ 


$34,417 
353,028 
517,314 
564,213 
81,447 
107,130 
380,458 
181,979 
137,708 


2,846,030 

784,993 

3,131,023 


1»15 


Short 
tons. 


306 

42,994 

29,309 

26,574 

5,635 

8,571 

29,683 

14,644 

4,960 


188,154 

56,118 

244,273 


Vahie. 


$8,915 
730,245 
485,028 
400,214 

93,189 
151,576 
483,914 
238,726 

66,771 


3, 006, 891 

907,329 

3,914,290 


Sodium  carbonate  or  soda  ash — Exports  of  the  United  Kingdom. 


Countries. 


United  States 

Italy 

China.., 

Japan 

Brazil 

Argentine 

British  India 

Australia 

Canada. 

Total  for^gn 
Total  British 
Grand  total . , 


1916 


Short 
tons. 


62 
15,454 
14,447 
31,648 
4,436 
7,925 
25,461 
12,613 
11,589 


118,378 

57,359 

175,736 


Value. 


$2,569 
598,435 
279,221 
623,563 

92,785 
214,537 
530,730 
223,291 
197,603 


3,009,324 
1,115,453 
4,124,777 


1917 


Short 
tons. 


22,922 
12,356 
12,852 
22,922 
4,025 
8,294 
42,946 
17,907 
12,331 


98,205 

81,209 

179,504 


Vahie. 


$577,605 
674,244 
309,704 
577,605 
138,432 
306,609 
993,545 
389,086 
223,757 


2,872,491 
1,859,139 
4,781,930 
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m. 

.Ml 

1912 

CoudEiIm. 

SborC 
tons. 

Value. 

Short 

Value, 

Bbort 

Value. 

heitands.'f. 

2,m 

83,209 
H,S9« 

alTO* 

28;s7a 

i.m 

fS-S! 

ShrSdii 

1!,BIS 

1»,*M 
1M;B80 

is;o79 

=11 

s'mo 

13!9»S 

* 

i.» 

.«, 

191S 

Short 

v^™. 

?^.' 

Value. 

tons. 

v.,„.. 

ME 

if 

IsilB? 
22;  IW 

887         9,031 
3,902  !      SS,S^I 

eie      15  ezs 

1,MB  ,      18,710 

5,200 
1,0<4 

0,M2 
G49« 
16,088 

220;SS7 

12;  894       l^isSl 

";i07 

.916 

1917 

Countries. 

1SS?    ™™- 

Short        VbI,ip 
tons,         *  '"'^■ 

3,171 
983 

t31.C28 

^,5W 

11 

1«,844 

n  the  offioal  report!  o[  the  United  Kingdom,  the  flgurei  being  cc 

Soda  a»h — Exports  from  Qermany. 


.909 

,910 

ISII 

Countries. 

Short 

Velue. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

Hum 

11 

11 

1 

1326,  S7« 

III 

is 

60,068 

1,167,153 

*2,953 

1,20,330 

fia,4oo 
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Soda  aah — Exports  from  Germany — Continued. 


Countries. 


Beleium... 

Wales 

Sweden 

Switzerland 
All  others.. 

TotaL 


1912 


Short 
tons. 


20,517 

8,078 

9,912 

16,689 

18,394 


73,590 


Value. 


S421,022 
-168,504 
205,870 
345,814 
381,752 


1,522,962 


1913 


Short 
tons. 


15,427 
9,303 
11,834 
16,894 
23,696 


Value. 


1302,736 
192,066 
239,190 
359,380 
473,620 


.77,154 


1,566,992 


Soda  ash — Imports  for  consumption — ReventLS. 


Fiscal  3rear. 


1906. 
1909. 

1910. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 


Rate  of  duty. 


I  cent  per  p(>und.. 

do 

do 

\  cent  per  pound. . 
.do 


do. 

do, 

do. 

Free.. 

do. 

do. 

....do. 
....do. 


Quantity. 


Pounds. 
3,958,760 
4,440,499 

561,801 
4,428,226 
3,878,172 
2,905,587 
3,100,790 

280,598 
1,948,393 
2,127,542 

878,175 
1,047,295 
1,514,765 


Value. 


141,607 
48,674 

6,206 
49,054 
43,365 
33,459 
35,461 

2,949 
25,153 
29,022 
20,718 
29,239 
55,331 


Duty 
collected. 


114,845 

16,651 

2,106 

11,070 

9,695 

7,264 

7,752 

701 


1 


Value  per 

unit  of 
quantity. 


10.011 
.011 
.011 
.011 
.011 
.012 
.011 
.011 
.013 
.013 
.023 
.027 
.036 


Actual  and 

computed 

ad  valorem 

rate. 


Percent, 
35.68 
34.21 
33.94 
22.57 
22.36 
21.71 
21.86 
23.79 


SiU  soda — Imports  for  consumption — Revenue, 


Fiscal  year. 


1908. 
1909. 
1910. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918, 
1919. 


Rates  Of  duty. 


Acentperpoimd. 

do 

do 

i  cent  per  pound.. 

....  do 

do 

do 

do 

JceatperpouTid.. 

do 

do 

.....do 

.....do 

.....do 


Quantity. 


Pounds. 
497,236 
503,136 

58,688 
857,907 
214.419 
253,634 
128,027 

28,495 
135,131 
104,800 

67,210 
60 
75 

44,800 


Value. 


$3,419 

3,231 

328 

2,480 

1,512 

2,020 

1,010 

351 

923 

606 

334 

4 

3 

1,156 


Duty 
collected. 


1994 
1,006 
117 
596 
357 
422 
213 

47 
168 
131 

84 


56 


Value  per 

imltof 
quantity. 


10.006 
.006 
.006 
.007 
.007 
.008 
.008 
.C12 
.007 
.006 
.004 
.080 
.040 
.026 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 

29.01 

31.14 

36.79 

24.06 

23.64 

20.93 

21.13 

13.63 

18.30 

21.62 

25.15 

1.76 

3.00 

4.84 
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Soda^  saly  prices  {wholesale)/,  o.  6.  works  (American)  per  100  pounds. 

(From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 

January. 

April. 

July. 

October. 

1912 

10. 60-10. 80 
.60-    .80 

.60-    .80 

.85-  1.00 

1. 10-  1. 25 

1.15-  1.35 

L6fr-2.» 

1.35 

10.60-10.80 

.60-    .80 

.  6(r-    •  8& 

.60-    .80 

1. 10-  1. 36 

1. 10-  1. 25 

1.35-  1.50 

1.60 

1.60-  2.00 

10.60-10.80 

.60-    .80 

.60-    .80 

.60-    .80 

1.00-  1.15 

1.10-  1.25 

1.35-  1.50 

1.35 

1.85-2.00 

10. 60-tO.  80 

1913 

.60-    .80 

1914 

.60-    .80 

1915 

.60-    .80 

1916 

1.00-  1.15 

1917 

1. 10-  1. 25 

1918 

1. 40-  2. 00 

1919 

1.35 

1920 

2.0O-  2.25 

Soda  ash  and  other  carbonates  of  soda — Rates  ofdviy. 


Act  of— 

Par. 

1883 

A 

1890 

83 

1894 

67 

1897 

77 

1897 

78 

1909 

74 

1909 

75 

1913 

67 

1913 

605 

Tariff  classification  or  description. 


Sodaa^ 

Soda,  sal,  or  soda  crystals 

Sal  soda,  or  soda  crystals,  and  soda  ash 

Sal  soda,  or  soda  crystals 

S  oda  ash 

Sal  soda,  or  soda  crystals,  not  concentrated 

Soda  ash 

Sal  soda,  or  soda  crystals,  not  concentrated 

Soda  ash 

Sal  soda,  and  soda  crystals 

Crystals,  carbonate  of,  monhydrate,  and  sesquicavbonate  ol 
Soda  ash 


Rates  of  duty. 

specific  and  ad 

valorem. 


}  cent  per  pound. 
Do. 
Do. 

icent  per  pound, 
cent  per  pound. 
.2  cent  per  pound. 
I  cent  per  pound. 

tcent  per  pound, 
cent  per  pound, 
cent  per  pound. 
Do. 
Free  list. 


CouET  AND  Treasury  Decisions. 

Caustic  soda,  classified  by  the  collector  as*  att  unenumerated  article 
under  the  act  of  1857,  was  held  dutiable  as  most  resembling  soda  ash. 
(Gamble  v.  Mason,  9  Fed.  Cas.,  1140.) 

Merchandise  invoiced  as  "bleaching  powder,''  found  to  consist  of 
soap,  carbonate  of  soda,  and  saponified  resin,  and  to  be  af>pUed  to  the 
same  use  as  soda  ash,  was  held  dutiable  imder  the  act  of  1890  as  an 
unenumerated  manufactured  article.     (G.  A.  954,  T.  D.  13041.) 

Washing  soda  was  held  dutiable  under  the  act  of  1890  as  soda  ash 
and  nor  as  an  unenumerated  manufactured  article.  (G.  A.  1214, 
T.  D.  12530.) 

Sodium  carbonate,  declared  highly  purified  sal  soda  or  soda  crystals, 
was  held  dutiable  accordingly  under  the  act  of  1890.  (G.  A.  1347, 
T.  D.  12698;  G.  A.  1862,  T.  D.  13590;  G.  A.  1939,  T.  D.  13701.) 

So-called  crystal  carbonate  was  held  dutiable  under  th^  provision 
for  products  or  preparations  known  as  alkalies,  and  not  as  soda  ash 
nor  as  sal  soda.  (G.  A.  3030,  T.  D.  16006,  aflSrmed  by  the  Circuit 
Court  for  the  Southern  District  of  New  York,  T.  D.  17602.) 

Sodium  carbonate  containing  sodium  silicate,  soap,  and  organic 
blue  color  was  held  dutiable  as  a  chemical  mixture  und^  the  act  of 
1909  and  not  as  sal  soda.     (Abstract  34274,  T.  D.  34000.) 

So-called  ammonia^alkali  was  held  dutiable  under  th«  act  of  1890 
as  soda  ash  and  not  as  a  chemical  compound  or  salt.  (Appeal, 
T.  D.  9326.) 

A  substance  consisting  of  31.57  per  cent  sodium  perborate  and  68.43 
per  cent  sodiiun  carbonate  was  held  dutiable  as  a  chemical  compotmd 
xmder  the  act  of  1909  and  not  as  bleaching  powder  or  chlorate  oi  lime. 
(Abstract  35745,  T.  D.  34496.) 
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SODIUM  CHLORATE. 
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[Par.  67,  act  of  1913.    One-half  cent  per  pound.] 
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Summary  table.^ 

Year. 

Imports 
for  con- 
sump- 
tion (fis- 
cal year). 

Value 
(imports 
for  con- 
sump- 
tion). 

Amount 
of  duty. 

Value  per 

unit  of 

quantity. 

Equiva- 
lent ad 
valorem 
rate. 

1911 

Pounds. 

55 

140 

50 

469 

62 

22,176 

33,600 

44,800 

10 

12 

22 

10 

M3 

6 

3,105 

1,080 

8,064 

2 

$0.83 

2.00 

.75 

«1.00 

.31 

110.00 

168.00 

224.00 

.05 

Pound. 
$0,036 
.157 
.200 
«.181 
.097 
.140 
.032 
.180 
.200 

Per  ct^nt. 
41.50 

1912 

9.55 

1913 

7.50 

1914 

«2.77 

1915 

5.17 

1916 

3.57 

1917 

15.56 

1918 

2.78 

1919 

2.50 

1  Domestic  exports  not  separately  shown  in  Commerce  and  Navigation. 
>  From  Oct.  4, 1913,  to  June  30, 1914. 

General  Information. 
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DESCRIPTION   AND   USES. 


Par.  67.  '^Soda;  *    *    *.  chlorate  of,    *    *    *,  i  cent  per  pouad; 

♦    *    *  >> 

• 

Sodium  chlorate  is  a  colorless  en  stalline  chemical  compound  com- 
posed of  21.6  per  cent  of  sodium,  33.3  per  cent  of  chlorine,  and  45.1 
per  cent  of  oxygen.  It  has  the  chemical  formula  NaClOj.  It  is  very 
soluble  in  water  and  its  solutions  have  a  cooling  saline  taste. 

Both  sodium  and  potassium  chlorates  are  excellent  oxidizing  agents. 
(See  T.  I.  C.  unit  on  potash  for  a  description  of  potassium  chlorate.) 
Sodium  chlorate  is  used  for  oxidizing  purposes  m  various  technical 
processes,  such  as  in  the  manufacture  of  coal-tar  d*ves,  in  the  dyeing 
and  printing  of  textiles;  and  larger  quantities  are  used  in  the  manu- 
facture of  matches  and  explosives.  It  was  formerly  believed  that  only 
potassium  chlorate  could  be  used  in  the  manufacture  of  matches,  since 
sodium  chlorate  was  very  h%  droscopic.  The  scarcity  and  high  price 
of  potassium  salts  during  the  war  lead  to  methods  being  perfected 
which  permitted  the  use  of  sodium  chlorate  in  the  manufacture  of 
matches  instead  of  potassium  chlorate.  Sodium  chlorate  has  generally 
replaced  the  more  expensive  potash  salt  wherever  possible. 

The  chemical  properties  of  sodium  and  potassium  chlorates  are 
very  similar.  There  is  considerable  difference,  however,  in  the  solu- 
bility of  the  two  salts.  Potassium  chlorate  is  only  slightly  soluble  in 
cold  water  and  very^  soluble  in  hot  water.  This  fact  makes  it  eas/  to 
manufacture  this  substance  in  a  finely  crystalhne  and  pure  condition. 
On  the  other  hand,  sodium  chlorate  is  highly  soluble  in  both  cold  and 
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hot  wafer.  This  makes  sodium  chlorate  more  difficult  to  manufac- 
ture in  a  pure  condition,  but  easier  to  use  than  potassium  chlorate. 
The  solubility  of  sodium  chlorate  in  cold  water  gives  it  a  preference 
over  potassium  chlorate  in  the  manufacture  of  aniline  black, 

DOMESTIC   PRODUCTION. 

"The  production  of  sodium  chlorate  in  the  United  States  in  1917 
was  lai^e,  but  the  total  is  withheld  at  the  request  of  one  of  the  three 
producers,  whose  product  was  largely  exported  and  therefore  does 
not  represent  domestic  consumption.  '  The  production  of  chlorates 
(both  sodium  and  potassium  chlorates)  increased  from  5,785  short 
tons,  valued  at  1904,550  in  1909,  to  8,304  short  tons,  valued  at 
$1,131,316  in  1914.  There  were  five  producers  in  both  1909  and 
1914. 

Sodium  chlorate  is  generally  manufactured  b^-  electroV.  tic  methods 
at  the  present  time  (1919).  A  saturated  solution  of  sodium  chloride 
(common  salt)  is  subjected  to  the  action  of  the  electric  current  in  a 
suitable  apparatus  known  as  an  electrohtic  cell.  The  current  de- 
composes the  salt  into  caustic  soda  and  chlorine  which  are  allowed  to 
combine  in  the  apparatus  forming  sodium  chlorate  and  salt.  When 
the  concentration  of  sodium  chlorate  in  the  solution  has  reached  a 
certain  point  the  solution  is  removed  from  the  apparatus.  The  solu- 
tion is  now  evaporated  and  the  salt  precipitates  out  as  it  is  the  more 
insoluble.  When  the  maximum  concentration  of  sodium  chlorate 
has  been  reached  the  solution  is  cooled;  the  sodium  chlorate  cr,  stal- 
lizes  from  the  solution.  If  a  very  pure  product  is  required,  the  first 
batch  of  cnstals  are  recrystallized  from  water.  The  mother  liquor 
from  the  first  cij  stallization  is  resaturated  with  salt  and  returned  to 
the  process.  The  salt  which  separates  out  during  the  evaporation  is 
also  returned  to  the  apparatus  for  the  production  of  more  sodium 
chlorate. 

The  apparatus  for  the  manufacture  of  sodium  chlorate  electro- 
Ivticall,'  is  very  expensive,  as  parts  of  the  apparatus  must  be  made 
from  platinum,  owing  to  the  corrosive  action  of  the  intermediate 
products  formed. 

Sodium  clilorate  was  formerly  made  by  treating  milk  of  lime  with 
chlorine  gas.  Calcium  chlorate  was  thus  produced  and  was  con- 
verted into  sodium  chlorate  by  treatment  with  sodium  sulphate  (salt 
cake).  The  sodium  chlorate  produced  by  this  method  was  sepa- 
rated from  the  salt  produced  as  described  above. 

Exports .—Fjiports  of  sodixun  chlorate  are  not  separately  shown  in 
Commerce  and  Navigation,  although  it  is  known  that  there  was 
export  in  1917.     (See  above.) 

Imports. — -The  imports  of  sodium  chlorate  are  negligible  even  con- 
sidering the  large  increase  in  imports  since  1915.  Confidential  figures 
of  promiction  in  1917  show  that  the  import  in  this  >ear  was  a  very 
small  percentage  of  domestic  production.  The  imports,  which  since 
1915  have  been  between  22,000  and  45,000  pounds,  may  be  regarded 
as  negligible. 

>  Bodlam  Stits  In  1D17,  Roger  C.  Walls,  Mineral  Reaourcea  ol  U.  S.  DsputmenC  oC  Ibe  Interior. 
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TARIFF   HISTORY. 


chlorate  was  specifically  made  free  of  duty  by  the  acts  of 
1894.  The  act  of  1897  placed  a  duty  of  2  cents  per  pound 
te  of  soda.  Thia  duty  was  reduced  by  the  act  of  1909  to 
er  pound  and  by  the  act  of  1913  to  one-half  cent  per  pound, 
port  of  sodium  chlorate  immediately  follomng  the  act  of 
lot  increase.  The  import  of  sodium  chlorat«  in  1916,  1917, 
3how  considerable  increase  over  the  import  in  the  preceding 
.  this  may  be  attributed  directly  to  war  conditions  causing 
tutJon  of  sodium  chlorate  for  the  higher  priced  potassium 


Sodtum  ehloraU—Prodaeticn  in  United  StaUs 

[From  Federal  Cenaos.) 

Year. 

Number 
olesteb- 

Quantity. 

value. 

I 

elm 

$904,550 

Soda,  ehloraU 

KCTU*. 

HatBOtduty. 

Quantity. 

Value. 

Duty 
collected. 

Vahieper 

onitol 
qoantlty. 

Acutaland 
rate. 

2  cen^  per  pound 

PO^. 

PtT  cent. 

ti2 

13 

1 
44,800 

23 

i 

'.sua 

2 

B-S5 

ieml  POT  pound.. 

:;:::dS::::::::::::: 

do 

do 

\ 

S.4S 
2.77 

324 

^i^s 

m  ddoraU,  prieet  (wMeaah) ,  spot.  New  Fori, 

(From  Oil,  Paint  and  Drug  Reporter. 

cents  per  pound.   . 

,.,2 

»,S 

m. 

mi 

1916 

m. 

191S 

!«.» 

■«. 

1 

CnMj. 
8  -9 

On«. 

caia. 
14-ia 

Ceali. 

2s-as 

2S-2S 

ie-2i 

24-26 
l»-34 

18-20 

IS! 

Til 

10-11 
10-11 

CMorate  ofeoda — RaUi  of  duty. 


Tariflolassiflcation  or  dMcrlpfion. 

Rataaotduty, 

apfidlic  and  ad 

valorem. 

:::::^:::;;::::::;::::;::;;::::;;::;::::;::::::;:::::::::::::::::::-: 

iwntsp^pSJISd. 
cent  per  pound. 

SODIUM  CHROMATE  AND  OTHER  CHROMIUM  COMPOUNDS. 


Summary. 

Description. — ^The  most  important  chromium  salts  are  the  chro- 
mates  and  bichromates  of  soda  and  potash.  The  bichromates  or 
acid  chromates  are  usually  preferred  as  they  are  richer  in  chromic 
acid  (CrOa).  For  general  commercial  uses  the  soda  salts  have  largely 
replaced  the  potash  salts,  owing  to  the  high  cost  of  potash.  For 
purposes  where  purity  is  essential,  as  in  analytical  laboratory  work, 
the  potash  salts  are  preferred  because  they  are  more  easily  recrystal- 
lized  and  purified. 

The  other  chromium  salts  which  are  commercial  articles  are  chromic 
acid,  chromium  hydroxide,  and  chrome  alum. 

The  chromium  salts  are  used  chiefly  for  the  chrome  tanning  of 
leather,  textile  dyeing  and  printing,  manufacture  of  chrome  colors 
and  pigmdnts,  pickling  of  brass,  and  the  electroengraving  of  copper 
plates.    They  are  also  used  for  other  chemical  purposes. 

Domestic  production, — The  production  of  bichromate  of  soda  has 
increased  from  11,824  short  tons  in  1914  to  19,646  short  tons  in 
1917.     The  production  of  other  chromium  salts  is  not  available. 

The  domestic  production  has  supplied  practically  all  of  our  con- 
sumption, especially  since  1910,  as  the  imports  have  been  insignifi- 
cant in  quantity. 

All  chromium  salts  are  made  from  the  mineral  chromite  or  chrome 
iron  ore,  the  larger  part  of  which  is  imported.  This  ore  is  fused  with 
lime  and  soda  aSi.  Sulphuric  acid  is  necessary  to  convert  chromates 
into  dichromates. 

The  manufacture  of  chromium  salts  is  located  largely  along  the 
Atlantic  coast.  There  are  two  factories  at  Jersey  City,  N.  J. ;  two 
at  Newark,  N.  J. ;  one  each  at  Baltimore,  Md. ;  Niagara  Falls,  N.  Y. ; 
Cleveland,  Ohio;  Kensington,  111.;  and  Napa,  Calif. 

Foreign  production, — There  is  no  information  available  on  foreign 
production. 

Imports, — During  the  years  1909  and  1910  about  3,000,000  pounds 
of  cm*omates  and  bichromates  were  imported  each  year.  One  of 
the  leading  manufacturers  in  this  country  said  that  these  large 
imports  during  1909  and  1910  were  evidently  due  to  an  overpro- 
duction in  Europe.  The  manufacturers  in  this  country  began 
exporting  to  Europe  with  the  result  that  imports  practically  ceased. 
Since  1910  the  imports  have  been  insignificant  in  quantity. 

Prices. — Bichromates  of  potash  and  soda  show  perhaps  a  greater 
variation  in  price  than  almost  any  other  chemicals.  Bichromate 
of  potash  varied  from  a  prewar  price  of  7  cents  per  pound  to  a  maxi- 
mum price  of  75  cents  in  April,  1916,  while  bichromate  of  soda  rose 
from  about  6  cents  per  pound  in  1912  to  60  cents  in  1916. 

Bichromate  of  soda  is  about  ten  times  as  soluble  in  water  as  bichro- 
mate of  potash  and  is  frequently  preferred  to  the  potash  salt.     The 
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salt  is  very  much  cheaper  and  for  this  reason  has,  to  a  large 
it,  replaced  the  potash  salt. 

le  present  prices,  October,  1920,  are  32  cents  for  the  former  and 
:;ents  for  the  latter.     During  the  war  the  imports  of  chrome  ore 

cut  of!  and  the  price  of  chromates  rose.  Although  the  pro- 
ion  of  bichromate  of  soda  in  the  country  has  been  doubled  from 

to  1917,  the  active  demand  for  the  commodity  commanded  a  i 
price  in  1916.  A  break  was  caused,  with  a  drop  in  price  at  this 
,  by  the  offering  on  the  market  of  goods  sold  for  export  but  for 
h  no  cargo  room  could  be  obtained.'  For  a  time  the  spot  price 
lower  than  the  contract  prices.  These  chromates  snow  the 
;est  advance  in  prices  of  any  of  those  used  mainly  for  tanning. 
their  other  uses  afTec*.  their  price,  such  as  textile  dyeing  and 
,ing,  manufacture  of  chrome  colors  and  pigments,  bleaching 
md  fats,  as  well  as  numerous  other  uses. 
gh  prices  for  chrome  ore  and  soda  ash,  abnormal  demand  for 

home  and  export  consumption,  and  speculative  buying  were 
main  reasons  for  such  spectacular  advances,  which  caused 
•ornate  of  soda  to  sell  at  the  highest  price  in  the  history  of  the 

irvff  history. — Chromate  of  soda  was  dutiable  under  the  act  of 
at  3  cents  per  pound.  The  act  of  1894  changed  the  duty  to 
er  cent  ad  valorem.  The  act  of  1897  levied  a  duty  of  2  cents  a 
d,  which  was  reduced  to  If  cents  by  the  act  of  1909  and  to 
It  by  the  act  of  1913. 

romate  and  bichromate  of  potash  were  dutiable  at  the  same 
as  the  soda  salts  under  the  acts  of  1890  and  1894.  The  act  of 
levied  a  duty  of  3  cents  per  pound  on  chromate  and  bichromate 
itash.  This  duty  was  reduced  by  the  act  of  1909  to  2J  cents  per 
d  and  by  the  act  of  1913  a  further  reduction  to  1  cent  took 

romic  acid  was  dutiable  under  the  act  of  1883  at  15  per  cent 
alorem.  The  act  of  1890  levied  a  specific  duty  of  6  cents  per 
id,  which  was  reduced  by  the  act  of  1894  to  4  cents,  by  the  act 
;97  to  3  cents,  by  the  act  of  1909  to  2  cents,  and  the  act  of  1913 
id  chromic  acid  on  the  free  list. 

Tomium  hydroxide,  crude,  was  first  mentioned  in  the  act  of 
on  the  free  list. 

General  Information. 

chromate  of  potash  and  soda. 

scription. — Chromate  of  potash  is  the  potash  salt  of  chromic 
or  chromic  anhydride.  It  contains  about  51.5  per  cent  of  chromic 
It  is  not  preparedj  however,  from  chromic  acid  but  always 
the  mineral  chromite.  The  potash  salt  crystallizes  from  a 
r  solution  in  yellow  rhombic  prisms  containing  no  water  of 
.allizatioQ.  The  crystals  are  readily  soluble  in  water,  but  to  a 
degree  than  the  corresponding  soda  salt.  The  solution  of 
mates  has  a  fine  yellow  color  of  great  tmctorial  power. 
le  soda  salt  of  chromic  acid  or  sodium  chromate  forms  large 
w  crystals  containing  10  molecules  of  water  of  crystallization. 

1  oil.  Paint,  and  Drog  Reporter,  vol.  91,  No.  1,  p.  MB,  1917. 
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The  crystals  on  exposure  to  the  air  gradually  lose  their  water 
crjstalHzation.  Sodium  chromate  is  Terr  similar,  chemically, 
the  potassium  s^t  and  the  two  can  be  usea  interchangeably  for  mo 
purposes.  The  soda  crystds  contain  only  29.2  per  cent  of  chroro 
ecid,  an  amount  which  is  considerably  less  thui  the  potash  crystal 
Thb  is  due  to  the  large  percentage  of  water  which  the  soda  crjsts 
contain. 

Both  of  the  chromates  when  treated  with  an  acid,  even  c&rbon 
acid,  are  converted  into  the  dichromate  or  acid  chromate,  which 
described  later. 

Uses. — The  chromates  of  soda  and  potash  are  not  used  to  such  i 
extent  as  the  dichromates.  The  dichromates  are  preferred  on  accoui 
of  their  greater  richness  in  chromic  acid  and  the  fact  that  they  a 
more  easily  recrystallized  and  purified.  The  chromates,  howeve 
have  important  analytical  and  laboratory  uses. 

Preparation.— Al\  of  the  chromium  aalts  are  prepared  from  chron 
iron  ore  '  or  chromite.  This  ore  is  finely  pulverized  and  mixed  wii 
lime  and  sodium  carbonate  (soda  ash).  A  small  quantity  of  calciu 
carbonate  (limestone)  is  usually  added,  as  the  carbon  dioxide  evolvt 
from  it  renders  the  mass  porous.  This  mixture  is  heated  in  a  reve 
batory  furnace  in  the  presence  of  a  strong  current  of  air.  At  tl 
end  of  the  reaction  the  mass  consists  of  a  mixture  of  calcium  ar 
sodium  chromate,  sodium  carbonate,  and  ferric  oxide.  This  mass 
then  lixiviated  with  water;  the  calcium  chromate  and  excess  sodiu 
carbonate  combine  to  form  sodium  chromate  and  calcium  carbonat 
which  is  insoluble  and  precipitates,  leaving  a  solution  of  sodiu 
chromate.  This  solution  is  just  made  acid  with  sulphuric  aci' 
which  removes  any  alumina  and  silica.  The  clear  solution  of  sodiu: 
chromate  is  now  evaporated  and  as  the  dichromate  is  usually  pr 
ferred,  the  solution,  on  reaching  a  specific  gravity  of  about  5f 
Baumfi,  is  treated  with  the  required  quantity  of  sulphuric  acid  i 
convert  the  chromate  into  the  dichromate.  I'he  dichromate  is  tht 
crystallized  out  of  the  solution.  During  the  manufacture  of  chr 
mates  and  dichromates  the  workmen  must  avoid  breathing  the  du; 
containing  chromates  as  they  attack  the  cartilages  of  the  nose  ar 
throat. 

The  chromate  salts  resulting  from  the  reduction  of  dichromate  . 
oxidation  processes  may  be  recovered  by  oxidizing  to  dichroma 
by  different  methods.  Thus  the  dichromate  may  be  recovered  ar 
used  again. 

BICHROMATE  OF  POTASH  AND  SODA, 

Description. — Bichromate  of  potash,  potassium  dichromate  i 
"bichrorae,"  is  the  acid  chromate  of  potash.  Chemically  it  has  tl 
formula  KiCr,0„  and  contains  two  molecules  of  chromic  acid  (CrOj 
or  about  68  per  cent  by  weight.  It  is  about  16.5  per  cent  richer  i 
chromic  acid  than  potassium  chromate.  It  crystallizes  in  anhydroi 
fine  red  square  plates.  When  heated  to  bright  redness  the  crysta 
decompose  into  chromate  of  potash  and  chromic  sesquioxide. 

Bichromate  of  soda  in  chemical  composition  is  similar  to  bichn 
mate  of  potash  with  the  exception  that  the  potassium  is  replaced  h 
sodium.     It  crystallizes  in  thin  red  prisms  containing  two  moleculi 

'  The  lar^r  part  ol  the  shroDM  IroD  ore  Is  importeii  lata  this  country.    See  sutrey  on  chromite 
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of  water  (Na2Cr307-2H30).  The  crystals  contain  about  66.7  per 
cent  of  chromic  acid.  They  are  very  deliquescent,  but  if  dried  at 
200®  C.  thev  lose  their  water  of  crystallization  and  become  anhydrous, 
in  which  condition  they  are  no  longer  deliquescent.  Bichromate 
of  soda  is  about  ten  times  as  soluble  m  water  as  the  bichromate  of 

?otash,  and  for  this  reason  it  is  frequently  preferred  to  the  potash  salt, 
'he  soda  salt  is  also  very  much  cheaper  and  to  a  large  extent  for 
this  reason  has  replaced  the  potash  salt. 

Uses. — The  uses  of  chromates  and  bichromates  in  the  order  of  their 
importance  are  listed  below: 

1.  Chrome  tanning  of  leather. 

2.  Textile  dyeing  and  printing. 

3.  Manufacture  of  chrome  colors  and  pigments,  especially  lead  and 
barium  chromates  (chrome  or  lemon  yellows). 

4.  Pickhng  of  brass. 

5.  Electro-engraving  of  copper  plates. 

It  is  also  used  as  a  laboratory  reagent,  in  bleaching  oils  and  fats, 
and  for  other  oxidation  purposes. 

The  preparation  of  dichromates  has  been  discussed  under  chromates 
above. 

CHROMIC   ACID.* 

Chromic  acid  or  chromic  anhydride  is  an  oxide  of  chromium  having 
the  chemical  formula  CrOg.  It  is  a  strong  acid  substance  crvstallizing 
in  scarlet  needles,  which  melt  at  193°  C.  and  on  further  neating  to 
250  degrees  decompose  with  the  liberation  of  oxygen.  Chromic  acid 
is  very  soluble  in  water  and  dissolves  in  acetic  acid  and  in  certain 
strengths  of  sulphuric  acid. 

It  IS  a  powerful  oxidizing  agent  and  the  addition  of  oxalic  acid  is 
said  to  increase  this  property.  Solutions  of  chromic  acid  in  water  and 
acetic  or  sulphuric  acid  are  largeljr  used  as  an  oxidizing  agent  in 
organic  chemical  work.  Chromic  acid  is  liable  to  contain  impurities, 
such  as  sidphuric  acid,  sulphates,  and  nitrates. 

Chromic  acid  is  usually  prepared  by  treating  a  chromate  with 
sulphuric  acid.  Concentrated  sulj)huric  acid  is  slowly  added  to  a 
saturated  solution  of  a  chromate  with  constant  stirring.  On  cooling 
scarlet  crystals  of  chromic  acid  separate;  if  necessary,  the  solution  is 
evaporated  until  the  crystals  separate  on  cooling.  The  liquid  is 
poured  ofif  and  the  crystals  dried  on  a  porous  plate.  The  crystals 
may  be  purified  by  recrystallization  from  water. 


CHROMIUM  HYDROXIDE. 


:$ 
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Chromium  hydroxide  is  a  chemical  compoimd  having  the  formula 
Cr(0H)8.  It  is  a  grayish-green  gelatinous  substance.  It  is  converted 
by  calcining  into  chromium  oxide,  which  is  insoluble  in  water  and 
only  slightly  soluble  in  acids  and  alkalis  and  is  used  as  a  paint  pig- 
ment. 


OTHER   COMPOUNDS. 


Other  compounds  of  chromium  which  are  not  mentioned  in  the  act 
of  1913  but  which  are  articles  of  commerce  are  chrome  acetate  and 
chrome  alum. 

Chrome  acetate  is  used  in  commerce  to  designate  normal  chromic 
acetate,  which  has  the  chemical  formula  CrCCjHjOj) — HjO.     It  is  sold 
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in  the  form  of  a  grayish-green  powder  and  is  used  as  a  mordant  in 
textile  dyeing. 

OhroTne  alum  is  a  double  salt  of  potassium  suJphate  and  chromium 
sulphate.  It  has  the  chemical  fonnula  KjoO^ — Cr,SO, — 24H2O, 
The  compound  does  not  contain  aluminium  as  the  name  might 
indicate.  It  ia  very  similar  to  all  alums  in  that  it  ia  a  double  sulphate 
and  crystallizes  with  24  molecules  of  water.  The  crystals  are  dark 
violet  red  in  color. 

It  is  obtained  as  a  by-product  from  the  oxidation  of  organic  sub- 
stance by  a  mixture  of  potassium  dichromate  and  sulphuric  acid, 
as  in  the  manufacture  of  alizarin  and  anilin  violet.  It  is  used  as  a 
mordant  in  dyeing,  in  calico  printing,  in  leather  tanning,  in  rendering 
glue  and  giuns  insoluble,  in  the  manufacture  of  other  chromium  salts, 
and  in  waterproofing  fabrics. 

Sodium  or  ammonium  may  replace  the  potassium  in  chrome  alum, 
the  sodium  compound  being  more  soluble  in  water  than  the  potassium 
salt. 

IMPORTS  OF  CHROMiTE  AND  BICHROMATES. 

..  During  the  seventies  and  e^hties  large  quantities  of  chromates  aud 
bichromates  were  imported  into  the  United  States,  From  this 
period  until  1909  there  were  no  imports  of  consequence,  the  domestic 
production  supplying  our  demand.  In  the  years  1909  and  1910  there 
was  imported  each  year  about  3,000,000  pounds  of  chromates  and 
bichromates.  One  of  the  leading  manufacturers  in  this  country  said 
that  these  larce  imports  during  1909  and  1910  were  evidently  due 
to  an  overproduction  in  Europe.  The  manufacturers  in  the  United 
States  started  exporting  to  the  European  countries  which  were  the 
origin  of  the  imports  into  this  country.  This  procedure  resulted  in  a 
cessation  of  imports,  and  since  1910  the  imports  of  chromates  and 
bichromates  have  been  iosignificant  in  quantity. 

Bkhromatt  of  loda — Production  tn  United  Statu. 

IFrom  Federal  Cennu.) 

OFFICIAL  SOURCE. 

lolBH,  U,S21  shot!  tons,  Taloedet  (1,125,398.    (Kot  sbown  prior  to  ISU.) 

OTHER  SOURCES. 

Ds,  Tslued  at  tV,04G,I33,  forcbroiDBte  and  blcbnoiuits 
Iron,  ehnmtate  of—Importt  by  amntrw  ifisaU  yean) . 


Imported  from— 

leoe 

1910 

1011 

QqantKy. 

Value. 

Quantily. 

VaiWL 

QoaDtlty. 

VelDB. 

Bur^: 

2,01B 

lis 

2.781 

20, 5» 

t™. 

3.  MS 

is 

IB,  en 

89,521 
U,814 

Totu. 

■t,soo 

iSS 

l:SS 

"S'l§ 

North  America:  CanadB 

i'S 

4,W2 
11.ST8 

a3,a2« 
mm 

»,7W 

340,  S84 

u,m 

482,523 

38.139 

' 

* 
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Iron,  diromaU  of— Imports  by  countries  fiscal  years — Continued. 


Imported  from- 


Europe: 

Greece 

Portugal 

North  America:  Canada 
Asia: 

Japan 

Turkey 

Oceania:  French 

Africa:  Portucniese 

All  other 

Total 


1912 


1913 


Quantity. 


Ton». 
7,540 
15,455 
13 

190 

11,080 

6,600 

5,100 

1,079 


47,007 


Value. 


$70,595 

188,577 

258 

1,381 
71,214 
41,399 
62,048 

7,663 


443,135 


Quantity. 


Tons. 


5,000 


322 

13,830 

6,620 

24,000 


49,772 


Value. 


$60,831 


2,712 

100,227 

47,913 

291,981 


503,664 


1914 


Quantity. 


Tons. 
8,450 


533 


14,830 

25,910 

30,001 

58 


79,842 


Value. 


$87,93}- 


9,283 


107,292 

166,915 

364,989 

717 


737,127 


Imported  from— 

1915 

1916 

1917 

Quantity. 

Tons. 
4,305 

Value. 

Quantity. 

Tons. 
8,805 

Value. 

Quantity. 

Value. 

Europe: 

Greece 

$37,694 

$117,254 

Tons. 
3,400 

$40,80 

Portugal 

North  America:  Canada 

Asia:  Turkey 

356 

5,700 

18,410 

15,430 
2,850 

4,202 

42,636 

118,231 

206,718 
34,673 

15,783 

194,591 

14,749 

271,052 

Oceania:  French 

37,474 

7,850 

35,650 

1,607 

252,221 

122,149 

491,027 

19,008 

34,807 

42,800 

16,050 

1,620 

826,781 

918,908 
76,210 
14,977 

Africa: 

Portuguese 

Bri^sh.  South 

All  other 

Total 

47,051 

444,154 

107,069 

1,196,250 

113,326 

1,648,728 

Chromate  of  iron  or  ckramic  ore — Imports  by  countries  (fiscal  years). 


Imported  from— 

1918 

1919 

Quantity. 

Value. 

Quantity. 

Value. 

Greece 

Tons. 

Tons. 

Portugal 

Canada 

17,935 

12,820 

4,112 

20,400 

21,000 

1,000 

514 

$394,258 

511,055 
189,233 
227,835 

184,001 

4,867 

31,512 

Brazil 

A  ustraUa 

French  Oceania 

Africa: 

Portuguese 

British  South  Afrtea 

AH  other 

•      •  *  •  •  •  • 

Total 

77,781 

1,542,761 

71,592 

$2,439,830 

TAHIFF  INFOBMATION  SDRVEYS, 
S'odo.*  CkromoU  and  bidirom»U  of-~hnport»for  eoruwnpiitm — Bevi 


["Iscol  year. 

Rate  of  duty. 

qittnttty. 

V.,u. 

Duty 
collected. 

Value  pet 
qS^tlly. 

Artuarand 
Bd  valorom 

3  cults  per  pound. 

2,<18'.7« 

4,3M 

taboos 

use 

11 

to. 061 

1 

"-?.'.. 

Uomta  par  pound. 

9 

3 

.333 

I  cant  per  pound... 

It.OM 

MS 

82 

.(m 

6,1H 

3,830 

« 

.js» 

8,258 

a03 

.183 

Polath,  ehromate  OTid  bidtrtmaU  of  ^Imports  for  conxumptum — Reven 


Fls«»lyear. 

lUlesoMuly. 

ftuanlity. 

Valut 

,£&. 

quuitity. 

Actual  and 

3e^^Uperpou«d 

«;oM 

27,871 

^1 

»flS5 

'5 

19,73S 
M2 

:071 

'.m 
.on 

1 

Pn-tmt. 

; 

099 
273 

Ji^ita  par  pound 

l^nt^por  pound.. 

^ 

Add,  drromic—ImporUfor  coiuwription — flew 


Fiscal  year. 

Ratal  of  duty. 

Quantity. 

valua. 

Duty 
delected. 

quantity. 

Actual  and 

computed 

3,^U  per  pound 

paumb. 
1,4S8 

1 

'« 

7,180 
8, 903 

(303 
1,483 
'lie 

144 
177 
12 

J0.M8 

i| 

""^\r 

2cent,perpound. 

2  12 

i.m 

i,W 

AK 
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Bichromate  of  soda,  prices  {wholesale),  spot,  New  York,  per  pound. 

[From  Oil,  Paint,  and  Drag  Reporter.] 


Kinds  or  grades. 

January. 

April. 

July. 

October. 

Low. 

High. 

1912 

CeTUs. 
6.6-«.0 
6-5^ 
4.6-4.8 

*^26 

10-20 

17-18 

161-18 

17|-20 

Cents. 
5.6-6.0 
4.&4.8 
4.6-4.8 

6t70 
16i-20 
23-26 
10-12 
34-36 

Cents. 

6.6-^0 

4.6-4.8 

4.76-4.8 

10-11 

30-41 

16i-16 

T% 

26i-26i 

Cents. 

6-6| 

4.6-4.8 

4.76-6.6 

16 

26-29 

26-26^ 

22-24 

13  -  14 

17}- 19 

Cents. 
5.0 
4.6 
4.6 

i? 
\? 

Cents. 

6.0 

1913 

5.6 

1914 

5.6 

1915 

1916 

70 

1917 

1918 

29;^ 

1919 

18 

1920 

36 

Bichromate  of  potash,  prices  (wholesale),  spot,  New  York,  per  pound. 

[From  Oil,  Faint,  and  Drug  Reporter.] 


Kinds  or  grades. 

January. 

April. 

July. 

October. 

Low. 

High. 

1912 

Cents. 

7.4-71 

6.8-7 

6J-7 

12-13 

45 

42-43 

4^44 

3&41 

30-32 

Cents. 
7.4-7f 
6.8-7 

16-17 
75 

38-10 

Cents. 

7.4-71 

6.8-7 

6|-7 

21 

43-46 

35-37 

4647 

26-33 

4647 

Cents. 

13^15 
20-21 
38-60 
46-46 
42-44 
26-28 
32-33 

Cents. 

in 

38 

36) 

42 

26 

30 

Cents. 

7f 

1913 

7* 

1914 

1916 

1916 

. ..••••••>«•• 

1917 

46 

1918 , 

47 

1919 

41 

1920 

47 

Rates  of  duty. 
SODIUM  CHROMATE  AND  BICHROMATE. 


Act  of— 

Par. 

1890 

82 

1894 

66 

1897 

74 

1909 

71 

1913 

67 

Tariff  classification  or  description. 


Rates  of  duty. 

specific  and  ad 

valorem. 


Soda:  Bichromate  and  chromate  of. 
do 


.do. 
.do. 
.do. 


8  cents  per  pound. 
26  per  cent  ad  va- 
lorem. 
2  cents  per  pound. 
If  coits  per  pound. 
f  cent  per  pound. 


CHROMATE  AND  BICHROMATE  OF  POTASH. 


.<4 

•I 


1883 
1890 
1894 

1897 
1909 
1913 


Chromate  of  potash 

Potash,  bichromate  and  chromate  of. 
Potash,  bichromate  and  chromate. , . 

do 

Bichromate  and  chromate  of  potash . 
Potash,  chromate  and  bichromate  of. 


3  cents  per  pound. 

Do. 
26  per  cent  ad  va- 
lorem. 
3  cents  per  pound. 
2^  cents  per  pound. 
1  cent  per  pound. 


CHROMIC  ACID. 


1883 

1890 
1894 
1897 
1909 
1913 


47 

3 
3 
1 
1 
387 


Chromic  acid. 


do 

do 

do 

do 

Acids,  chromic. 


15  per  cent  ad  va- 
lorem. 
6  cents  per  pound. 
4  cents  per  pound. 
8  cents  per  pound. 
2  cents  per  pound. 
Free  list. 


CHROMIUM,  HYDROXIDE  OF,  CRUDE. 
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Court  and  Treasury  Decisions. 


Bichromate  of  soda  was  held  dutiable  as  a  chemical  compound  and 
not  by  similitude  as  bichromate  of  potash  imder  the  act  of  1883. — 
Mason  v.  Robertson,  139  U.  S.,  624,  reversing  29  Fed.,  684,  and 
overruling  Biddle  v.  Hartranft,  29  Fed.,  90. 

Hydroxide  of  chromium  in  the  state  of  its  first  production,  unrefined 
and  unfit  for  use  for  dveing  or  tanning,  without  being  subjected  to 
refining  nrocesses,  was  held  free  of  duty  as  an  article  in  a  crude  state 
used  in  oiyeing  or  tanning  n.  s.  p.  f.,  and  not  dutiable  as  a  chemical 
compound  under  the  acts  of  1897  and  1909. — ^United  States  v. 
Continental  Color  &  Chemical  Co.,  2  Ct.  Cust.  Appls.,  165  (T.  D^ 
31679),  aflBrming  G.  A,  7132  (T.  D.  31102). 

Chromium  fluorine  was  held  dutiable  as  a  chemical  salt  and  not  as 
a  coal-tar  color  or  dye  imder  the  act  of  1890. — G.  A.  1874  (T.  J). 
13602). 


{'*• 


PRUSSiATES  A^  CYANIDES  OF  POTASH  AND  SODA. 
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1 

Summary. 


Description, — The  prussiates  of  potash  and  soda  are  double  salts 
of  prussic  acid,  the  other  h^se  material  being  iron.  The  ferrous  iron 
salts  (ferrocyanides)  are  the  yellow  prussiateS;  while  the  ferric  iron 
salts  (ferricjranides)  are  the  red  prussiates. 

The  prussiates  are  used  for  making  Prussian  blue  and  other  blue 
colors;  for  calico  printing  and  dyeing;  ferricyanide  is  used  as  a  part 
of  the  sensitive  coating  for  ''blue-print  papers."  Owing  to  the 
shutting  off  of  potash  salts  from  Germany,  the  sodium  salts  have 
almost  entirely  replaced  the  potash  salts. 

Potassium  and  sodium  cyanide  are  both  white  salts  of  prussic  acid 
and  their  properties  are  very  similar.  The  cyanides  are  used  for 
extracting  precious  metals  from  their  ores  by  the  ''cy*anide  process ''; 
for  fumigating  citrus  fruits,  raw  imported  cotton,  grain  elevators; 
for  the  bath  in  electroplating;  and  for  the  casehardening  of  iron. 

Domestic  production, — The  production  of  prussiates  and  cyanides 
of  all  kinds  during:  1914,  as  shown  by  the  census  of  manufactures 
amounted  to  about  8,000  short  tons.  Confidential  figures  for  1917 
on  the  soda  salts  alone  show  a  considerable  increase  over  the  1914 
production.  This  increase  has  been  due  probably  to  the  reduction 
of  imports  caused  by  the  war. 

Prior  to  the  war  our  production  did  not  supply  our  total  con- 
sumption, as  considerable  quantities  were  imported. 

lentil  recently  the  cyanides  were  made  in  this  country  chiefly  from 
metallic  sodium,  ammonia,  and  coke  by  the  Castner  process,  a  smgie 
firm  controlling  practically  the  entire  production.  During  1917  and 
1918  there  have  been  new  processes  developed  (cyanamid  and 
Bucher  process)  which  will  oflFer  strong  competition  to  the  Castner 
process.     The  prussiates  are  then  made  from  the  cyanide. 

Cyanides  are  produced  chiefly  at  Perth  Amboy,  N.  J.  Manufacture 
of  these  products  bv  the  Bucher  process  had  been  started  at  Saltville, 
Va.,  but  the  plant  has  been  taken  over  by  the  Government  for  nitro- 

fen  fixation.     Potassium  prussiates  are  also  made  at  Niagara  Falls, 
I  •      JL  • 

Foreign  production. — Figures  on  foreign  production  are  not  avail- 
able. Manufacturers  in  this  country  report  that  their  competition 
has  been  chiefly  from  Germany  and  England.  Germany  is  imdoubt- 
edly  the  largest  producer. 

Imports. — The  imports  of  cyanides  have  been  chiefly  from  Ger- 
many and  England,  with  Germany  furnishing  a  larger  quantity. 
In  1915  the  imports  of  potassium  cyanide  were  chiefly  from  Austria- 
Hungary  and  Canada  and  were  probably  reexported  especially  from 
Canada. 

The  imports  are  competitive  with  the  domestic  production. 
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Prices. — The  prices  of  pruseiates  and  C3^anide  of  potash  have  in- 
creased to  10  times  the  price  prevailing  prior  to  the  war.  Prussiate 
of  3oda  prices  increased  to  a  maximum  in  1916  of  15  times  the  pre- 
war price  and  i;i  lOlT  the  price  was  about  4  times  the  prewar 
prices.  All  these  advances  in  prices  are  due  to  the  shutting  off  of 
potash  salts  from  Germany.  Cyanide  of  soda  was  not  listed  prior 
to  the  war,  but  since  potash  salts  could  not  be  obtained  from  Ger- 
many, sodium  salts  have  replaced  them,  so  the  price  of  cyanide  of 
soda  has  increased  800  per  cent  from  1916  to  1918.  The  price  of 
cyanide  of  soda  dropped  to  26  cents  in  July,  1919,  and  remained 
around  that  to  the  present  time,  due  to  small  demand  for  the  pro- 
duct and  the  competition  of  imports. 

Tariff  history. — Prusviates  of  potash  were  dutiable  under  the  acts 
of  1883  and  1890  at  10  cents  per  pound  for  the  red,  and  5  cents  per 

Sound  for  the  yellow.  The  act  of  1894  made  both  the  red  and  yellow 
utiable  at  25  per  cent  ad  valorem.  Under  the  acts  of  1897  and 
1909  the  red  was  dutiable  at  8  cents  per  pound  and  the  yellow  at  4 
cents.  The  act  of  1913  reduced  the  duty  to  2  and  H  cents  per 
pound,  respectivelv. 

Prussiate  of  so^,  yellow,  was  not  mentioned  specially  until  the 
act  of  1909,  which  imposed  a  duty  of  2  cents  per  pound.  The  act 
of  1913  reduced  this  duty  to  J-cent  per  pound. 

Cyanide  of  potash  was  first  mentioned  specifically  in  the  act  of 
1897,  This  act  and  the  act  of  1909  imposed  a  duty  of  12^  per  cent 
ad  valorem.  The  act  of  1913  placed  cyanide  of  potash  on  the  free 
list. 

Cyanide  of  soda  was  first  mentioned  specifically  iu  the  act  of  1913 
on  the  free  list.  Prior  to  the  act  of  1913  it  was  dutiable  as  cyanide 
of  potash.     (T.D.  22521). 

Genbbal  Information. 

PHUssiATES  or  potash  and  sopa. 

Description  and  uses. — The  prussiates  of  potash  and  soda  are 
double  salts  of  prussic  acid.  The  other  base  material  besides  pot- 
ash or  soda  is  either  ferrous  or  ferric  iron.  The  ferrous  salts  are 
yellow,  while  the  ferric  salts  are  a  deep  red  color. 

Yellow  prussiate  of  potash  is  potassium  ferrocyanide,  K4Fe(CN),. 
3H,0. 

Red  prussiate  of  potash  is  potassium  ferricyanide,  KjFe(CN),. 

Yellow  prussiate  of  soda  is  sodium  ferrocyanide,  Na,Fe(CN)B. 
10H,0. 

Red  prussiate  of  soda  is  sodium  ferricyanide,  NagFe(CN),.H,0. 

Potassium  ferrocyanide,  or  yellow  prussiate  of  potash,  forms  large 
orange-yellow  crystals  which  do  not  change  on  exposure  to  the  air, 
but  they  lose  all  of  their  water  of  crystallization  on  being  heated 
to  100°  C,  at  the  same  time  they  lose  their  color,  being  con- 
verted into  a  white  powder.  This  chemical  compound  is  lai^ely 
used  for  making  Prussian  blue;  in  calico  printing  and  dyeing;  for 
the  casehardening  of  iron:  for  making  potassium  cyanide  and 
ferricyanide;  and  to  a  certain  extent  as  a  chemical  reagent.     . 

Potassium  ferricyanide,  or  red  prussiate  of  potash,  crystallizes  in 
deep  red  prism  like  crystals  without  water  of  crystallization.    A 
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solution  of  the  salt  is  intense  yellow  in  color.  When  treated  with 
ferrous  iron  salts  it  gives  a  blue  pigment  known  as  ''TurnbuU's 
Blue."  An  alkaline  solution  of  potassium  ferricyanide  is  a  power- 
ful oxidizing  agent,  and  is  used  as  such  in  calico  printing  for  a  *' dis- 
charge" on  indiffo  and  other  dyes.  Potassium  ferricyanide  is  also 
used  as  part  of  the  sensitive  coating  for  *' blue-print  papers." 

Sodium  ferrocyanide,  or  yellow  prussiate  of  soda,  crystallizes  in 
large  lemon-yellow  crystals  containing  10  molecules  of  water  of 
crystallization.  These  crystals  like  yellow  prussiate  of  potash  lose 
all  of  their  water  of  crystallization  on  heatmg  to  100®  C.  In  fact, 
sodium  and  potassium  f errocyanide  are  very  similar  in  their  proper- 
ties, one  salt  can  be  substituted  for  the  other  in  most  cases.  Owing 
to  the  shutting  off  of  potash  salts  by  the  war  the  sodium  salt  has 
replaced  the  potassium  ferrocyanide  entirely.  It  is  not  likely  potas- 
sium ferrocyanide  or  ferricyanide  will  again  be  used  to  the  same 
extent  as  it  was  in  the  past. 

Sodium  ferricyanide f  or  red  prussiate  of  soda,  is  known  and  crystal- 
lizes with  one  molecule  of  water.  This  salt,  however,  is  not  as  com- 
mon an  article  of  commerce  as  are  the  other  prussiates. 

Preparation. — ^The  ferrocyanides  or  j^ellow  prussiates  were  form- 
erly made  by  fusing  iron  filings  and  nitrogenous  animal  materials 
of  any  kind  (horn,  blood,  hair,  wool  waste,  and  leather  scrap)  with 

Sotassium  or  sodium  carbonate  depending  on  the  salt  which  was 
esired.  This  method  has  been  replaced  by  more  modern  and 
economical  processes.  It  is  known,  however,  that  one  firm  in  this 
country  is  using  this  old  method  to  produce  potassium  ferrocyanide 
from  scrap  leather. 

Ferrocyanides  are  now  prepared  from  cyanogen  gas  (C2N2)  and 
hydrocyanic  gas  (HON)  present  in  coal  gas.  'fiiese  two  gases  are 
converted  into  ferrocyanides  by  two  different  methods.  (1)  The 
cvanogen  and  hydrocyanic  acid  are  removed  from  the  coal  gas  after 
the  tar  has  been  removed  by  ''scrubbing"  with  a  dilute  somtion  of 
ferrous  sulphate.  These  two  products,  along  with  some  ammonia 
present  in  the  gas,  combine  with  ferrous  sulphate,  forming  an  insolu- 
tle  salt  of  iron-ammonium-cyanide.  This  salt  is  then  converted  into 
calcium  ferrocyanide  by  treating  with  lime.  The  calcium  salt  is  then 
converted  into  a  double  ferrocyanide  of  potassium  and  calcium  by 
means  of  potassium  chloride.  This  salt  is  changed  into  potassium 
ferrocyanide  by  further  treatment  with  potassium  carbonate.  The 
solution  is  filtered  and  the  ferrocyanide  of  potash  crystallized  from 
the  filtrate.  (2)  Ferrocyanide  is  also  produced  from  coal  gas  during 
the  process  of  purifying  the  gas  from  hydrogen  sulphide.  Iron  oxide 
is  used  to  remove  the  hydrogen  sulpmde  &om  the  gas,  and  at  the 
same  time  the  cyanogen  and  hydrocyanic  acid  combine  with  the  iron 
oxide,  and  on  exposure  to  the  air  oxidation  to  ferrocyanides  takes 

f>lace.     The  spent  iron  oxide  from  this  process  contains  considerable 
errocyanide  and  is  either  recovered  by  the  gas  company  or  the  spent 
oxide  is  sold  to  a  chemical  company  who  does  the  recovery. 

Sodium  ferrocyanide  can  be  produced  from  the  crude  sodium  cya- 
nide produced  by  the  Bucher  process  of  nitrogen  fixation.  This 
process  is  at  present  (1918)  being  developed,  and  it  has  a  very  prom- 
ising future.  The  crude  cyanized  briquettes  produced  in  the  process 
are  treated  with  sufficient  water  to  form  a  stiff  paste.  This  paste  is 
then  steamed  in  an  agitated  vessel.     The  sodium  cyanide  and  iron 


TAEEFF  INFOBMATION  SUBYEYS. 


47 


in  the  briatiettes  react  with  the  water  to  form  sodium  ferrocyanide, 
caustic  soaa,  and  hydrogen.  The  solution  is  filtered,  and  on  cooling 
a  fine  quality  of  sodium  ferrocyanide  crystallizes  out  of  the  filtrate. 
With  this  process  developed  to  a  commercial  scale,  it  will  offer  serious 
competition  to  the  other  methods  of  producing  f  errocyanides. 

The  ferricyanides  or  red  prussiates  are  prepared  from  the  ferro- 
cyanides  by  oxidation  with  cnlorine  gas.  Tne  f errocyanides  are  usu- 
ally treated  with  chlorine  while  dissolved  in  water.  An  excess  of 
chlorine  must  be  avoided.  Other  methods  of  reparation  are  men- 
tioned, but  this  is  the  one  usually  employed.  The  ferricyanides  are 
then  crystallized  from  the  solution  in  the  same  manner  as  the  ferro- 
cyanides. 

Sodium  ferrocyanide  is  also  prepared  by  lixiviating  sodiimi  cyanide 
with  hot  water  in  the  presence  oi  iron,  the  sodium  cyanide  and  iron 
combining  chemically  to  form  sodium  ferrocyanide.  This  process  is 
used  to  convert  sodium  cyanide  prepared  from  cyanamid  and  by  the 
Castner  process  into  ferrocyanide. 

CYANIDES  OP  POTASH  AND  SODA. 

Description  and  uses. — ^The  cyanides  of  potash  and  soda  are  de- 
scribed in  the  act  of  1913  by  the  following  Tankage: 

Paragraph  580.  Potash,  cyanide  of.     (Free  list.) 

Paragraph  605.  Soda,  cyanide  of.     (Free  list.) 

Potassium  and  sodium  cyanide  are  both  white  salts  of  prussic  acid, 
and  their  preparation  and  properties  are  very  much  alike;  so  they 
can  be  discussed  together. 

The  cyanides  are  exceedingly  poisonous  when  taken  internally. 
When  treated  with  an  acid,  they  lioerate  prussic  acid,  or  hydrocyanic 
acid,  which  is  a  very  poisonous  gas.  The  cyanides  come  iato  com- 
merce as  white  lumps  or  powder  and  are  very  soluble  in  water.  The 
salts  smell  like  bitter-almond  oil  or  crushed  peach  kernels,  owing  to 
the  evolution  of  traces  of  prussic  acid  by  the  action  of  tiie  carbon 
dioxide  and  moisture  of  the  atmosphere. 

Potassium  cyanide  contains,  theoretically,  40  per  cent  of  cyanogen 
(CN),  which  is  the  active  constituent.  The  commercial  product  con- 
tains about  38  per  cent  of  cyanogen.  Sodium  cyanide,  owing  to  the 
lower  molecular  weight  of  sodium,  contains  53  per  cent  of  cyanogen, 
and  consequently  has  a  reactive  value  of  1.3  times  that  of  cyanide  of 
potash.  Commercial  grades  of  these  two  salts  and  mixtures  of  them 
are  usually  assayed  as  potassium  cyanide.  Therefore,  mixtures  con- 
taining considerable  cyanide  of  soda  will  show  on  analysis  over  100 
I)er  cent  cyanide  of  potash.  The  commercial  grades  may  assay  as 
ow  as  65  per  cent  cyanide  of  potash,  but  95  to  98  per  cent  is  cus- 
tomary, and  those  products  containing  much  sodium  cyanide  will, 
as  pointed  out,  run  over  100  per  cent  potassium  cyanide. 

The  two  biggest  uses  for  sodium  cyanide  are  the  ^^  cyanide  process'' 
of  extracting  precious  metals  from  their  ores,  and  fumigation. 
Sodium  cyamde  or  hydrocyanic  acid  generated  from  the  same  is  used 
for  fumigating  citrus  fruits,  raw  cotton  imported  into  the  United 
States,  railroad  cars  corniag  into  this  country  from  Mexico,  grain  ele- 
vators, and  rooms.  The  property  of  a  solution  of  cyanide  to  dissolve 
precious  metals  (gold  ana  silver)  gives  sodium  cyanide  its  large  use 
m  the  mining  industry.     This  same  property  gives  cyanides  their 
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third  lai^est  use  in  electroplating,  where  the  bath  is  a  c^ranide  solu- 
tion ot  the  metal,  gold  or  silver.  Cyanides  are  also  used  in  the  case- 
hardening  of  iron,  and  for  this  purpose  a  mixture  of  cyanide  and 
chloride  (salt)  is  usually  employed. 

For  fumigation  purposes  one  of  the  large  manufacturers  places 
sodium  cyamde  on  the  market  in  the  shape  of  an  eg^,  under  the  trade 
name  "Cyanegg.'^     Each  egg  of  sodium  cyanide  weighs  1  ounce. 

Preparation. — ^Potassium  or  sodium  cyanide  was  formerly  pro- 
duced from  the  corresponding  ferrocyanide  by  fusion  with  potassium 
or  sodium  carbonate  and  carbon.  This  method  has,  however,  been 
replaced  by  the  process  of  Castnar,  which  is  in  general '  use  at  the 
present  time  (1918). 

CastTier  process, — In  this  process  sodium  and  ammonia  are  com- 
bined at  betweiBU  300°  and  400°  C.  to  form  sodium  amide  (NaNH^ ) , 
which  is  then  run  onto  an  excess  of  red  hot  charcoal  (carbon),  pro- 
ducing first  sodium  cyanamide  which  combines  with  more  carbon  to 
form  sodium  cyanide.  This  process  produces  a  crude  fused  mass 
containing  very  small  quantities  of  solid  impurities.  These  impuri- 
ties are  easily  removed  by  filtration  and  the  molten  cyanide  is  cast  in 
iron  molds.  The  pure  white  molded  product  contains  97  to  98 
per  cent  of  sodium  cyanide,  which  is  equivalent  to  129  to  130  per 
cent  of  potassium  cyanide. 

Cyanamid  process, — Cyanides  are  easily  made  from  cyanamid  or 
lime  nitrogen.  (See  catalog  on  calcium  cyanamid.)  When  crude 
cyanamid  is  fused  with  ordinary  salt  (sodium  chloride)  the  carbon  in 
tne  crude  cyanamid  and  the  salt  combine  with  the  calcium  cyanamid 
to  form  sodium  cyanide.  The  product  resulting  from  this  fusion  is 
sufficiently  pure  for  use  in  the  ^*  cyanide  process '^  of  gold  extraction 
and  is  equally  as  efficient  as  pure  cyanide  of  potash  or  soda  for  this 
purpose.  Cyanides  are  manufactured  by  this  process  by  the  Amer- 
ican Cyanamid  Co.,  Niagara  Falls,  Canada.  Potassium  or  sodium 
cyanide  can  be  prepared  from  this  crude  product. 

Bucher  process, — This  process,  the  fundamental  chemistry  was  de- 
veloped by  Prof.  Bucher,  of  Brown  University,  is  the  only  process  of 
fixing  nitrogen  in  the  form  of  cyanides  which  up  to  the  present  time 
(1918)  has  shown  any  great  possibilities  of  commercial  success.  The 
process  is  based  on  the  fact  that  when  sodium  carbonate  (soda^ash), 
ground  coke,  or  carbon  in  any  form,  in  contact  with  finely  divided 
iron  are  heated  to  redness  and  nitrogen  or  even  air  passed  through 
the  mass,  the  nitrogen  is  fixed  as  sodium  cyanide.  This  combination 
takes  place  readily  and  from  a  chemical  standpoint  the  process  is  a 
success. 

Prior  to  our  entrance  into  the  war  the  commercial  development  of 
this  process  was  undertaken  by  the  Nitrogen  Products  Co^,  which 
erected  an  experimental  plant  al  Saltville,  Va.  A  large  plant,  capa- 
ble of  producing  10  tons  of  sodium  cyanide  a  day,  has  just  been 
completed  (November,  1918)  by  the  Bureau  of  Mines,  for  the  War 
Department,  as  one  of  the  series  of  plants  built  in  connection  with 
gas  warfare.  This  process  appears  to  be  more  rational  for  making 
cyanides  than  the  methods  which  have  been  in  commercial  use,  and 
with  all  of  the  engineering  difficulties  solved  it  may  be  expected  to 
replace  the  older  methods  and  make  sodium  cyanide  available  at  a 
lower  price  and  in  quantities  limited  only  by  the  demand. 
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The  cyanide  produced  by  this  process  can  be  easily  converted  i 
auunonia  and  nitric  acid  for  ivar  demands  and  there  is  produ 
simultaneously  sodium  forenate,  which  is  the  basic  raw  materia 
the  formic  and  oxalic  acid  industries. 

Yellow  pnittiatr  of  potaiik~-ProdrKtion  in  United  SMes — Official  lotirce. 
[From  Federal  Census.] 
The  production  was  listed  under  "All  other"  for  years  1899  and  IS 
(See  following  table.)     In  1909  it  amounted  to  3,510,208  pour 
value  $463,983;  and  in  1914,  3,204,684  pounds,  value  8451,092. 

All  other  q/anidet' — Produdion  in  United  Slalei, 
IFrom  Federal  Cmsus.] 


Year. 

quantitj. 

Value. 

Year. 

Quanlily. 

Vail 

11,196,318 

W,  505,505 
l,nO,S23 

13;2m;m1 

*\-t\ 

'  All  cither  cyanides,  sodium  cyaniiie,  metal locyanides,  yellow  pnisstale  of  soda,  trlsalyles, 
iTim  cyanide. 

'  Tnclui^es  all  cvsnides,  no  separation  made  for  thefe  years. 
^'umberorestabllGlmientsiBBiiubcturiiig  cyanides;  lEW,  IS:  1904,11;  1909,7;  1914,6. 

Sodium ferrocyanide  (yelhv)  pruMiiate) — Prodiiction  in  United  Statei 

[From  Oeotoflcal  Survey,! 


Year. 

Quantity 

Val« 

(OTU. 

1,173 
4,525 
3.437 

n.sT: 

Cyanide  o/potatHum — Imports  by  amntriei  (fiscal  yean)} 


Impfflted  from— 

m> 

1913 

1914' 

p™.... 

v.-. 

Pounda. 

Value. 

Pounds. 

Vata 

'■as 

777,441 
!3i;454 

$117,101 

29;496 

167,830 
49,616 

2,I57,lTfl  1       ,10,778 

i,oos,se£ 

148,596 

217,449 

Imported  from— 

m.. 

1915 

IBM 

Founds. 

Value. 

Pounds. 

Value. 

Pounds. 

Vaiui 

S;s; 

1S;S 

5i,'92i 
709,797 

54|797 

104;  575 
41473 

10,(lo 

672 

m 

■  33,800 

691,275 

79,956 

1,775,717 

163,728 

43,705 

■ 

'  Not  listed  separately  previous  (o  191 
I  From  July  1  lo  Oct.  3, 1913. 
>  From  Oct.  4, 1913,  to  June  30, 1914,  di 
•  Mexico. 

35284— 21— A-18 4 


to  change  in  duty,  placed  on  tlie  free  list  alter  Oct.  3, 1913. 


;■  4v 
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Cyanide  ofpotamum — Imparts  by  ctmnties  (Jiscal  year<)— OoDtinued. 


Sweden.. 
England. 
Canada... 
Mexico... 

Japan 

All  other. 


Total. 


Imported  from— 


1917 


Pounds. 


8,000 


6,730 

17,077 
72,772 


104,579 


Cyanide  of  soda — Imports  by  countries  (fiscal  years). ^ 


Value. 


$3,295 


2,074 
19,164 
51,675 


76,208 


S' 


t^L 


''1 


-v.  i 


■  \ 


A  ■■ 


.  -  '.Jl' 


tJT;  --^l 


^ 


:^:i 


•I 


Imported  from— 


Germany. 
England . 
Scotland. 
Canada. . 
Mexico. . . 
Salvador. 
Brazil.... 

Japan 

Another. 


Total. 


1915 


Pounds. 


5,755,169 
25,312 
44,800 


227,178 


11,200 


6,063,659 


Value. 


$879,302 
4,596 
9,961 


38,867 


1,628 


934,354 


1916 


Pounds. 


515,170 
123,200 


20,608 
18,500 


Value. 


1917 


Pounds. 


$78,732 
26,123 


4,975 
3,863 


677,478 


113,693 


29,457 
452,760 
177,363 

38,983 
361,055 
227,311 
562,463 

42,758 


1,892,150 


Value. 


$9,574 
166,079 
118,306 

12,821 
147,819 

38,059 

345,659 

7,902 


846,279 


Imported  from— 


Xng^and. 
Scotland. 
;SalTador. 
All  other. 


1918 


Pounds. 


26,300 
22,400 
25,650 
10,302 


Total. 


84,652 


Value. 


$8,517 
7,840 

17,920 
5,128 


39,405 


1  Not  listed  separately  previous  to  1915. 
Imports  of  sodium  cyanide  for  consumption  in  the  United  States — Revenue. 


Fiscal  year: 

1914 

1916 

1918 

Calendar  year: 

1918 

1919 

1920  (6  months) 


Rate  of  duty. 


Free. . 
.....do. 

do. 

.....do. 
do. 


.do. 
.do. 
.do. 


Quantity. 


Pounds. 


Value. 


7,856,611 

6,187,418 

684,198 

1,875,824 

84,652 

$1,120,789 

955,907 

115,186 

861,777 

39,405 

69,279 
5,174,831 
3«  553, 144 

12,615 
305,426 
435,161 

Duty 
collected. 


Value  per 

unit  of 
quantity. 


$0,143 
.154 
.168 
.459 
.465 

.182 
.059 
.122 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


^ 
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CYANIDE  OF  POTASSIUM:, 


Rateofdulr. 

Quantity. 

Value. 

„£&. 

Value  pet 
quantity. 

Actual  and 
computed 

"^i^": 

do 

*3,70S 

.,,?J:S 

«,43(»,80a 

S28,9n 
35,  MS 

11 

10,278 
68,918 
386,195 

•S!:a 
11 

4,«« 

to.iw 

1 

.m 

!087 

""^i. 

SOS 

910 

S;;;;;:;;;;; 

2.50 
2.50 

12.50 
2.60 

''|EEE 

:::::ft:::::::::::: 

c^^,».. 

' 

101O<«IllOlllllS) 

BODIUM  FEKBOCYANIDE  (YELLOW  PKUSSIATE  OF). 


^ir^i 

25  per  cent 

Foundl. 
168,404 

ll 196^661 

UO.OIS 

i,ses,5v» 

''^;^ 

175,980 
1,299;52I 

110,124 
30,698 

iil 

96,592 
218;222 

t2,(l3t 

ss 

8,600 
13,  n2 

sis 

i 

:o7s 

.363 

Feretnl. 

]Vil 

'i'^t^p^'po^a'- 

Ifl 

9.52 

CWendaryeu: 

200 

1920<6monttij) 

:::::^::;:::::::::: 

»47 

POTABSIDBJ  PKl'SSIATB,  YELLOW. 


FiTUnt 

.»S! 

BIB 

2,3ia,739 

2! 

VM 

1920(Siiu>otlu) 

69,610 

.109 

Fl«c^^«r: 

8  cents  pa  pound. . 

pouni*. 
52,119 

li 

65;3i6 

SS;i03 

I'm 
55;  Me 

11  ,897 

'1 

1  ,230 

1  ;302 

14,490 
29,201 

!I;S 

4,40a 

1,702 
'  40 

m 

:i8B 

;| 

'.m 

:fl8o 

Fir  cint. 

2  cents  per  pound. 

Calandar  year: 

l«0C8m»ths> 

TAEIFP  INFOBMATION   SURVEYS. 

lo/pobah  andtoda,  priett  {wbolaaW),  tpot.  New  Yori,  ■per  pound. 
IFtodi  Oil,  Paint,  and  Drag  Reporter.] 


1«S 

..« 

19» 

..>. 

19IB 

m,  yellow; 

.26- 
.26- 

.OBJ- 

'.20 

.30 
.30 
.30 

■i 

;33 

10.131 

"it  i 

.23 

:82h  iss 
■"-  :1S 

.35-    .40 

3li,r«l: 

500 

.671-    ,g 

l.,7 

IBIS 

,«. 

1920 

;b,  yellow: 

L2S-  l!30 

2.50-3.00 
2.7S-2,1» 

igo-  i!oo 

2.60-3.00 
2.8S-2,B0 

i'i 

.«-     .42 

.25  -    .30 

iso-iioo 

.75-  .80 
1.10-  1.20 

:!?:;y 

.is-  ,20 
.IB-    .20 

*,red: 

100      1  10 

:?l^;2; 

(o/po(n»A  and  soda,  price*  (wholegale) ,  spot,  New  York,  per  pound. 

|From  Oil,  Point,  and  Diug  Reporter,] 


19« 

..» 

1B14 

ms 

1916 

'.'.y..f.".!.:.'.... 

*":r';lt 

,20-    .24 

-IB-    ,24 

HI,IB-t0.22 
.19-    .22 
|2S-    ^30 

".25-    ,29 
',25-    ,29 

■vio.-3j:»:|s 

..„ 

1918 

we 

1920 

1,  U.  S.  p.;  1 

2:2s  -  2:30 
;S5  -  1,05 

:57j-  ieo 

10,60-10.70 
1,25-    ,26 
<.M-    ,26 
>,K-    .26 

.30-    .40 
■II 

1,25-    ,26 

PrtcesareforU.  S,  P.  product  ■Iter  October,  iei6. 


iN^^ 


Dbabl)'  pota.isli>m  and  sodium  cj-anlile;. 
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Rates  of  duty. 

PRUSSIATE  OF  SODA. 
[Not  specifically  mentioned  prior  to  the  act  of  1909.] 


Act  of— 


1909 
1913 


Par. 


73 
67 


Tariff  classification  or  description. 


and  yellow  prussiate  of  soda 

Soda:    *   *    *   ,  and  yellow  prussiate  of. 


Rates  of  duty, 

specific  and  ad 

valorem. 


2  cents  per  pound. 
i  cent  peT  pound. 


CYANIDE  OF  SODA. 
[Not  specifically  mentioned  prior  to  the  act  of  1913.] 


PRUSSIATES  OF  POTASH. 


1883 

'    A 

1890 

73 

1894 

57 

1897 

66 

1909 

64 

1913 

64 

Potash,  prussiate  of: 

Red 

Yellow 

Potash,  prussiate  of: 

Red 

Yellow 

Potash,  prussiate  of,  red  or  yellow . 

Potash,  prussiate  of: 

Red 

Yellow 

Prussiate  of  potash: 

Red 

Yellow 


Potash,  prussiate  of: 

Red 

Yellow 


10  cents  per  pound. 
5  cents  per  pound. 

1 0  cents  per  pound. 
5  cents  per  poimd. 
25  per  cent  ad  va- 
lorem. 

8  cents  per  pound. 
4  cents  per  pound. 

8  cents  per  pound. 
4  cents  per  pound. 


2  cents  per  pound, 
li  cents  per  pound. 


CYANIDE  OF  POTASH. 
[Not  specifically  mentioned  prior  to  act  of  1897.] 

1897 

66 

64 
580 

Cvanide  of  potassium 

12i  per  cent  ad  va- 

1909 

do 

lorem. 
Do. 

1913 

Potash,  cvanide  of 

Free  list. 

Court  and  Treasury  Decisions. 

Sodium  cyanide  was  held  dutiable  under  the  provision  in  the  act 
of  1909  for  alkalies,  chemical  compounds,  and  salts. — Abstract 
29108  (T.  D.  32681).     {See  cyanide  of  potash  on  the  preceding  page.) 

Cyanide  of  potassium  was  held  dutiable  as  a  chemical  salt  not 
derived  from  coal  tar  under  paragraph  60  of  the  act  of  1897,  and  not 
exempt  from  duty  as  a  coal-tar  product  or  preparation  under  para- 
graph 443.— G.  A.  3681  (T.  D.  17633). 

A  mixture  of  cyanide  of  potassium  and  cyanide  of  sodium,  known 
commercially  as  cyanide  oi  potassium,  was  held  dutiable  as  cyanide 
of  potassium  under  paragraph  66  of  the  act  of  1897  and  not  as  a 


■1 1- 
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Av€Tagc  yearly  price  o/produelt  {per  pound). 


"Sur" 

Sodium 

OTBHide. 

Sodli 
cyan! 

(O.HS 

W.10fi 

'.m 

HYDROSULPHITES  AND  SULPHOXYLATES. 


Geneeal  Inpoemation. 

sially  mentioned;  presumably  included  under  paragraph  5, 
!: 

ilkaloida,  and  all  chemical  and  medicinal  compoundB,  preparalionB, 
salta.  and  combinatione  thereof,  not  specially  provided  for  in  thie  section, 
m  ad  valorem. 

DESCHIPTION. 

lis  heading  is  included  several  chemioally  related  energetic 
gents  used  chiefly  in  the  textile  trade  in  certain  dyeing, 
nd  bleaching  operations,  in  which  they  are  of  fundamental 
s.  They  are  marketed  as  gray  to  white  lumps  or  powders, 
tither  water  or  water  contain  ing  acid  or  alkali.  Chemically 
le  anhydrous  sodium  hydroaulphite,  with  its  formaldehyde 
3,  which  are  stable  at  elevated  temperature,  formaldehyde 
ounds  and  mixtures  with  zinc  oxide,  anthraquinone  and 
lenyl  benzyl  ammonium  compounds,  and  other  substances. 


eral  uses  of  the  hydrosulphites  include,  in  addition  to  the 
icatioii  in  textile  trade,  the  following:  For  bleaching  soaps, 
syrups,  cocoa  fiber,  horse  hair,  straw,  and  in  the  preparation 
;euttcals  and  for  chemical  analyses. 

ixtile  trade  the  different  products  have  the  following  uses: 
Iphite  (hydrosulphite  of  soda,  anhydrous)  is  used  for  re- 
igo  and  the  different  vat  dyes  preparatory  to  the  dyeing 

plate  of  soda  formaldehyde,  with  or  without  the  addition 
ents,  is  used  for  the  "discharge"  of  dyes  and  for  the  appli- 
at  colors  in  textile  printing.  The  above  compound,  with 
n  of  zinc  oxide,  is  used  for  discharging  dyes  in  wool  printing, 
e  compound  of  sulphoxylate  of  soda,  formaldehyde  and 
)f  soda  formaldehyde,  is  used  for  discharges  on  dyed  cotton, 
iphoxylate  of  zinc  formaldehyde  is  used  for  stripping  dyes 
id  fabrics. 

otropes  are  used  in  dischai^e  work  on  indigo  dj'ed  fabrics, 
d  for  orange  and  the  W  brand  for  white  discharges.  These 
re  commercially  of  lesser  importance.  They  are  the  only 
irivatives  in  this  entire  class. 

DOMESTIC    PRODUCTION. 

"e  at  present  three  manufacturers  in  the  United  States. 
aterials  used  in  the  manufacture  of  these  products  are  all 
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from  domestic  sources  and  available  in  adequate  amounts  at  a  reas 
able  cost.  The  equipment  is  of  special  design  and  has  been  desig; 
by  manufacturers. 

Method  of  production. — Sodium  hydrosulphite  is  prepared 
dissolving  in  a  closed  tank,  at  a  fixed  temperature,  zinc  in  a  solul 
of  sodium  bisulphite  with  the  addition  of  sulphur  dioxide.  The  s 
is  later  recovered  as  zinc  oxide  by  treatment  with  lime.  The  hyc 
sulphite  may  be  separated  from  the  solution  by  "salting  out"  { 
dition  of  salt,  calcium  chloride  or  magneaiiun  chloride).  The 
droua  salt  (Na2SjO,2HjO)  is  very  unstable;  by  treatment  with 
alcohol  the  anhydrous  form  is  obtained  which  is  comparatively  sta 
(Na,SA)- 

The  anhydrous  hydrosulphite  is  unsuitable  for  "discharge"  w. 
in  calico  printing  as  it  is  oxidized  in  steaming.  The  formaldeh; 
compounds  overcome  this  difficulty  as  their  solutions  are  stable 
the  air,  yet  at  elevated  temperatures  decompose  with  a  powei 
reducing  reaction.  The  formaldehyde  compound  with  hydrosulpl: 
is  made  by  combining  hydrosulpEite  with  formaldehyde  or  by 
duction  of  the  aldehyde  bisulphite  compound  with  zinc.  The  f 
maldehyde  sodium  sulphoxylate  is  prepared  by  reduction  of  formal 
hyde  hydrosulphite  or  formaldehyde  Bisulphite  with  zinc,  or  throi 
fractional  crj'stalhzation  of  formaldehyde  hydrosulphite,  or  by 
action  of  caustic  soda  on  a  mixture  oi  hydrosulphite  and  formal 
hyde.'    The  solid  product  is  obtained  by  vacuum  evaporation. 

The  leucotropes  are  certain  quaternary  ammonium  bases.  T 
leucotrope  O  is  dimethylphenylbenzylanunonium  chloride,  £ 
leucotrope  W  is  dimethylphenyl  benzylammonium  calcium  sulphont 
They  are  made  by  condensing  dimethj'lanilin,  benzyl  chloride  w 
subsequent  treatment  with  sulphuric  acid  for  the  W  type,  althot 
this  may  be  carried  out  before  the  products  are  combined. 

The  manufacture  of  these  different  products  requires  unusual  c 
with  the  highest  class  of  labor  and  technical  supervision. 

Organization.— The  production  of  hydrosulphites  and  sulphoxyla 
constitutes  one  of  the  several  lines  of  chemical  products  made  by  1 
three  domestic  producers:  Rohm  &  Haas,  of  Philadelphia,  F 
Merrimac  Chemical  Works,  of  Boston,  Mass.,  and  Jacques  Wolff e, 
Passaic,  N.  J. 

Histori/  of  the  industry .—Vnor  to  the  war  the  supply  of  ac 
hvdrosulphites  and  sulphoxylates  was  imported  from  Euro 
(rermanv  being  the  chief  producer.  Certain  plants  made  liqi 
hydrosulphite  for  indigo  dyeing  from  zinc  dust  and  bisulphite 
soda.  Tne  war  shut  off  the  German  supply,  compelling  the  print 
and  dyeing  establishments  to  make  liquid  hydrosulpnite  and  s 
phoxylate  solutions.  Rohm  &  Haas  was  the  first  domestic  p 
aucer,  followed  by  Jacques  Wolffe  and  the  Merrimac  Chemical  i 

Domestic  production  and  co-nsumption. — Information  in  possess! 
of  the  Tariff  Commission  indicates  that  the  capacity  of  the  domes 
plants  exceeds  that  of  the  1914  imports  of  these  products;  duri 
and  prior  to  1914,  our  supply  of  solid  hydrosulphites  and  suipho? 
lates  was  of  European  manufacture. 

Domestic  exports. — Hydrosulphites  and  sulphoxylates  of  domes 
manufacture  nave  not  been  exported  in  significant  amounts. 


TAEIFF  INFORMATION   SUBTBYS. 

FOBEIGN  PBDDUCTION. 

7,  the  first  producer  and  lai^est  manufacturer  of  these 
jold  them  with  her  dyes.  The  German  dye  makers  held 
igeous  pteition  in  regard  to  the  sale  of  hydroaulphites  and 
tes  and  succe99fuliy  met  any  competition  as  these  chemicals 
tial  in  appHcation  of  their  dyes. 

Old  England  were  also  producers.  Since  the  war  England 
increased  her  output  and  has  entered  the  domestic  market. 


-14  fiscal  year,  871,000  pounds  of  hydrosulphites  and 
tea  were  imported,  valued  at  $288,061.  In  addition,  800 
'  leuootropine,  valued  at  $253,  were  imported.  The 
table  from  "Chemical  and  Allied  Products  Used  in  the 
ites,"  Department  of  Commerce,  miscellaneous  series  No. 
trther  detail  on  these  imports  for  1914. 


mrt  ofkydromlphite  of  soda  and  prepaTatio 

ns,  Jutcal  year  ISIS-U. 

Article. 

PoimdB.  j  ValQe. 

'S;'! 

i 

2.J4    1  Frani>e>.lparcetit:Ger- 

!      '-iuin.  2.6  per  cent;  Eng- 
land. 1.4  per  cent. 
.213  !Ge-ni«nr,fM  per  cent. 

Iphites  of  German  and  English  manufacture  were  imported 
ig  ajnounts  during  the  fall  of  1920.  In  November,  1920, 
luds  of  soda  hydrosulphite  were  reported  according  to 
statements  of  the  Oil,  Paint,  and  Drug  Reporter.  This 
iclude  10  casks  of  unreported  weight. 


(notations  are  not  given  on  these  products.  Prior  to  the 
sulphite  of  German  origin  sold  for  25  to  35  cents  per 
)endLng  on  the  quantity.  The  dutiable  value  in  1913-14, 
is  given  as  23  cents.  It  is  reported  that  lots  were  sold 
s  a  pound  in  certain  cases  in  conjunction  with  large  lots 
c  indigo.  During  the  war  scarcity  the  price  reached  $3 
radually  receded  to  $1.25  in  1920. 

,11  of  1920  domestic  hydrosulphite  sold  from  65  to  85  cents 
;  this  figure  was  later  reduced  to  55  cents  per  pound. 
hite  of  German  manufacture  was  offered  in  the  early  part 
er,  1920,  at  70  cents  per  pound;  later  this  was  reduced 
s  per  pound.  During  the  same  month  hydrosulphite  of 
ike  was  offered  at  70  cents  in  the  first  part  and  at  50  cents 
in  the  latter  part  of  December. 
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Leucotrope  W  sold  before  the  war  for  about  40  cents  per  pound. 
The  same  product  of  domestic  manufacture  sold  in  the  latter  part 
of  1920  from  $1.25  to  $1.75  per  pound.  The  dutiable  value  of  the 
lecutropin  imports  for  the  fiscal  year  1913-14  is  given  as  31.6  cents 
per  pound. 

TARIFF  HISTORY. 

Hydrosulphites  and  sulphoxylates  are  not  specifically  mentioned 
in  the  tariff  act  of  1913.  They  are  presumably  included  under 
paragraph  5: 

Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  Dreparations, 
mixtures,  and  salts,  and  combinations  thereof,  not  specially  providea  for  in  this 
section,  15  per  centum  ad  valorem. 

In  House  report  8078,  Group  II:  ''Dimethylphenylbenzyl  ammo- 
nium hydroxide'^  *  *  *  ^'or  any  sulphoacid  or  sulphoacid  salt 
of  any  of  the  foregoing"  would  include  leucotrope  W  and  O,  which 
are  both  coal-tar  derivatives. 

COMPETITIVE    CONDITIONS. 

Prior  to  the  war  Germany  was  the  world^s  chief  producer  of  hydro- 
sulphites  and  sulphoxylates  and  successfully  sold  these  products  in 
face  of  competition,  in  conjunction  with  her  dyestuflFs.  Germany 
has  the  advantage  of  experience  in  the  manufacture  of  these  com- 
pounds over  an  extended  period  of  time. 

In  the  latter  part  of  1920  German  and  English  made  hydrosulphites 
were  offering  serious  competition  to  the  domestic  made  products.  It 
is  reported  that  the  English  sellers  were  instructed  to  capture  the 
hydrosulphite  business  in  this  country  at  any  cost. 

Domestic  producers  report  that  under  the  competition  offered 
during  December  they  do  not  know  how  much  longer  they  can  con- 
tinue productions  of  these  products. 

TARIFF   CONSIDERATIONS. 

The  *' hydrosulphites  and  sulphoxylates"  are  not  specifically  men- 
tioned. These  are  essential  for  the  textile  industry  for  many  printing 
and  dyeing  operations.  Manufacturers  report  that  competition 
offered  by  the  imported  products  threatens  this  industry. 

In  the  Summary  of  TariflF  Information,  1920,  page  131,  it  was 
pointed  out  that  separate  provision  might  be  made  for  these  products 
m  a  paragraph  following  paragraph  67,  in  these  words  ^'Sodium 
hydrosulphite,  hydrosulphite  compounds,  sulphoxylate  compounds, 
and  all  combinations  and  mixtures  (rate)." 

The  leucotropes,  commercially  of  less  importance  yet  of  great 
value  to  the  printing  trade,  are  derived  from  coal  tar  and  are  included 
in  House  Report  8078,  Group  IV. 
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Brand  names  and  comvoHtion, 


Trade  name. 


•1 


:j 


it. 


1.  Formopon 

2.  Hydrosulphlte. 

3.  Formosol 


NF 


4.  Rongalite 

6.  Hydrosulphlte 
cone. 

6.  Hyraldlte  C  extra. . . 

7.  RongaliteCW 

8.  Hydrosulphlte 

NFW,  cone. 

9.  Hyraldlte  CW,  extra 


10.  Rongalito  C,  simple 

11.  Hydrosulphlte  NF.. 

12.  HyralditeA 

13.  RongaliteCW,simple 

14.  Hydrosulphlte 

NFW. 

15.  Hyraldlte  W 

16.  R on galite, special.. 

17.  Hydrosulphlte  NF, 

spec.  cone. 

18.  Hyraldlte,  special. . . 

19.  Formopon,  extra... 

20.  Zinc  formosol 

21.  Decroline 

22.  Hydrosulphlte  AZ. 

23.  Hyraldlte  Z 

24.  Lykopon 

25.  Hydrosulphlte 

2t5.  Hydrosulphlte  cone 

27.  Leuco trope  W 

(equivalent). 

28.  Leucotrope  w 

29.  Leucotrope    O 

(equivalent). 

30.  Leucotrope  O 

31.  RongaliteCL 

32.  Hydrosulphlte  CL. 

33.  HydraliteCL 

34.  Indigolite 


Maker. 


Rohm  &  Haas, Philadelphia, 

Pa. 
Jacques  Wolf  <b  Co.,  Passaic, 

N.J. 
Brotherton   (Ltd.),   Leeds, 

England. 

B.  A.  S.  F.,  Germany 

Hoechst,  Germany 


Cassella,  Germany 

B.  A.  S.  F.,  Germany. 
Hoechst,  Germany 


Cassella,  Germany. 


Composition. 


B.  X.  R.  F.,  Germany 

Hoechst,  Germany | 

Cassella,  Germany 


B.  A.  S.  F.,  Germany. 
Hoechst,  Germany 


Cassella,  Germany 

B.  A.  H.  F.,  Germany. 
Hoechst,  Germany 


Cassella,  Germany , 

Rohm  &  Haas,  Philadel- 
phia, Pa. 

Brotherton  (Ltd.),  England . . 

B.  A.  S.  F.,  Germany 

Hoechst,  Germany 

Cassella,  Germany 

Rohm  &  Haas,  Philadel- 
phia, Pa. 

Merrimac    Chemical    Co., 


Baston. 
B.A.  S.  F. 
Rohm    & 

phia,  Pa. 
B.A.  S.  F., 
Rohm   & 

phia,  Pa. 
B.A.  S.  F. 


,  Germany 

Haas,  Philadel- 

,  Germany 

Haas,   Philadel- 


Germany 

B.  A.  S.  F.,  Germany 

Hoechst,  Germany 

Cassella,  Germany 

Jacques  Wolf  &  Co.,  Pas- 
saic, N.  J. 


Sulphoxylate  of  soda-for- 
maldehyde (NaHSOt-l- 
CH80+2HtO). 


Same  product  as  3,  4,  and  5, 

-  hut  with  addition  of  zinc 
oxide. 

The  double  compoimd  of 
sulphoxylate  of  soda-for- 
maldehyde and  bisul- 
Ehite  of  soda-formalde- 
yde  (NaHSOs+CHsO-l- 
2HjO+NaHS02+CH20-|- 
HjO). 

r'&rae  product  as  10, 11,  and 

-  1 2,  but  containing  an  addi- 
tion of  zinc  oxide. 

Same  as  3, 4^  and  5,  but  with 
an  addition  of  a  cataly- 
tic agent,  such  as  Induline 
scarlet. 

The  basic  sulphoxylate  of 
zinc-formaldehyde,  insol- 
uble in  water,  but  soluble 
in  acetic  acid  (ZnOH) 
HtOa+CHsO. 


Anhydrous    hydrosulphlte 
of  soda. 


Dimethyl  phenylbenzyl- 
ammonium  disulphonic 
acid  calcium  salt. 

Dimethyl  phenylbenzyl- 
ammonium  chloride. 

Leucotrope  W  and  Ronga- 
\   liteC. 

/Leucotrope  W  and  hydro- 
\    sulphite  NF. 
/Leucotrope  W  and  hj'dro- 
\    lite  A. 

(Leucotrope  W 
t^ulphoxylate    of    soda-for- 
maldehyde. 


[Discharge  on  ayed 
cotton. 
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Discharges  on 
wool. 


Discharges  on  cot- 
ton. 


IDlschar 
wool. 


ges  on 


Discharges  on 
cotton. 


^tripping  colors. 


^For  dyeing  indigo 
/   and  vat  dyes. 


(indigo    discharges 
(white). 


^Indigo    discharges 
/    (orange). 


•Indigo  discharges. 


SODIUM  HYDRO}[IDE  [CAUSTIC  SODA]. 

JPar.  B7,  act  of  1B13.    One-toiirth  cant  per  pound.) 


SUMMABT. 


Description. — Caustic  soda  (sodium  hydroxide)  13  one  of  1 
strongest  alkalis,  and  in  industrial  importance  ranks  second  only 
soda  ash.  The  commercial  product  is  sold  on  a  basis  of  the  contt 
of  actual  alkali  (Na^O).  The  usual  grades  are  60,  70,  74,  and 
per  cent.  Caustic  soda  has  a  wide  variety  of  uses,  the  chief  of  whi 
are  the  manufacture  of  soap,  wood  pulp  and  paper,  chemicals,  dy 
and  drugs. 

Domestic  'production. — ^The  production  of  caustic  soda  has  mt 
than  doubled  since  1914.  During  1917  there  was  produced  468,3 
short  tons,  valued  at  $29,733,673.  This  great  increase  is  due  to  t 
war  demand,  principally  in  the  manufacture  of  the  militaiy  explosi 
picric  acid.  Our  consumption  is  supplied  almost  wholly  by  t 
domestic  production. 

Caustic  soda  is  produced  by  two  processes,  the  Solvay  proci 
(causticization  of  soda  ash),  and  the  electrolytic  process.  About 
per  cent  is  produced  by  the  electrolytic  process  and  the  remaining 
per  cent  by  the  Solvay  process. 

Exports  of  caustic  soda  are  not  shown  separately  in  Commerce  a 
Navigation  imtil  the  1918  fiscal  year,  when  134,729,691  pouni 
■valued  at  $8,629,086,  were  exported.  A  large  part  of  this  exp< 
vpas  to  South  American  countries,  Japan,  and  Italy. 

Foreign  production. — The  exports  of  the  United  Kingdom  prior 
the  war  amounted  to  about  84,000  short  tons  annually.  Germa 
exported  about  12,000  tons  per  year.  Great  Britam  c(»ntroll 
a  large  part  of  the  trade  in  caustic  soda,  principally  in  Sou 
American  countries.  The  prolongation  of  the  war  and  the  enfon 
ment  of  an  absolute  prohibition  of  exportation  have  made  it  impi 
sible  for  the  British  companies  to  keep  up  their  trade.  As  a  resi 
the  United  States  is  now  (1918)  the  only  source  of  supply  for  t 
South  American  markets. 

Imports. — The  greatest  importation  of  caustic  soda  was  in  191 
when  about  1,500  tons  were  brought  in.  Since  then  the  imports  f 
oft  until  in  1917  only  50  tons  were  imported. 

Prices. — The  war  has  caused  a  great  increase  in  the  price  of  causi 
soda.  The  maximum  was  reached  in  the  latter  part  of  1917,  wh 
the  prevailing  price  was  about  10  cents  per  pound,  this  being  . 
increase  of  about  400  per  cent  over  the  prewar  price.  At  the  prese 
time  (May  27,  1918)  the  price  of  caustic  soda  is  about  4  cents  p 
pound,  an  increase  of  100  per  cent  over  prewar  prices. 

Tariff  history.— C&ustic  soda  has  been  assessed  a  specific  dut 
which  has  been  between  1  cent  per  pound  and  the  present  duty 
i  cent  per  pound,  paragraph  67  of  the  tariff  act  of  1913. 
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General  Information, 
description. 

Caustic  soda  (sodinm  hydroxide  or  sodium  hydrate)  h  one  of  the 
strongest  alkalies  known  and  in  industrial  importance  ranks  second 
only  to  soda  ash  as  an  alkali.  It  is  a  white,  opaque  solid  having 
strong  caustic  properties.  It  is  fusible  below  a  red  heat  and  is  less 
volatile  than  the  sunilar  potassium  compound.  It  is  very  soluble  in 
water  and  is  very  dehquescent.  Carbon  dioxide  convertsit  into  sodium 
carbonate  (soda  ash).  Solutions  of  caustic  soda  dissolve  hair,  wool, 
most  animal  substances,  also  sulphur,  metallic  sulphides,  and  silica. 
Caustic  soda  also  saponifies  oils  and  fats,  forming  soaps.  This  gives 
caustic  soda  its  most  important  industrial  use. 

ChemieaJIy  caustic  soda  is  composed  of  77.5  per  cent  of  sodium 
oxide  (Xft.O)  and  22.5  per  cent  of  water  (HjO).  It  has  the  chemical 
formula  NaOH.  The  commercial  product  is  sold  on  the  percentage 
contrait  of  sodium  oxide,  and  the  common  grades  are  60,  70,  74,  and 
76  per  cent. 

The  same  wide  divergence  exists  in  the  methods  of  stating  the 
purity  and  strength  of  caustic  soda  as  exists  in  stating  the  punty  of 
soda  ash.     The  method  of  stating  the  strength  of  caustic  soda,  outside 
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of  Gennany  and  France,  is  based  on  the  percentage  content  of  sodium 
oxide  or  alkali.  Caustic  soda,  however,  became  an  article  of  com- 
merce while  chemical  science  was  in  its  infancy.  At  an  early  date  a 
method  of  computing  the  composition  of  caustic  soda  from  its  chem- 
ical analysis  was  adopted,  based  on  chemical  equivalents  that  were 
then  generally  accepted  as  being  correct.  This  test  was  called  the 
"Newcastle  test."  The  advance  of  chemical  science  has  sine© 
proven  this  teat  to  be  in  serious  error,  but  this  old  erroneous  method 
nas  persisted  in  commercial  use.  The  persistence  of  this  erroneous 
method  in  England  may  be  ascribed  partly  to  the  conservatism  of  the 
English  business  man  and  partly  to  the  fact  that  the  method  over- 
states the  purity  of  the  product.  This  "  Newcastle  test"  is  still  gener- 
ally used  in  England,  At  a  later  date  the  so-called  "New  York  and 
Liverpool  test"  was  devised.  This  test,  however,  is  even  more 
irrational  than  the  "Newcastle  test,"  and  at  its  time  of  invention 
must  have  been  known  to  be  in  error.  This  method  overstates  the 
purity  and  quahty  even  more  than  the  "  Newcastle  test,"  which  may 
account  for  its  introduction.  This  method  has  been  commonly  used 
in  the  export  trade  of  England  and  thus  came  into  use  in  the  United 
States.  In  this  country  caustic  soda  is  sold  on  the  New  York  and 
Liverpool  equivalent  test  figured  from  the  actual  alkah  (Na,0)  deter- 
mined by  chemical  analysis  and  based  on  modem  knowledge  of 
chemical  equivalents.  In  Germany  caustic  soda  is  sold  on  a  basis  of 
the  alkali  content  expressed  in  terms  of  an  equivalent  per  cent  of 
sodium  carbonate  (soda  ash).  In  France  it  is  sold  according  to 
Descroizille's  degrees,  which  give  the  strength  of  the  caustic  soda  in 
per  cent  of  sulphuric  acid  chemically  equivalent  to  the  alkali  content. 

On  the  whole  the  most  rational  and  desirable  basis  would  seem  to  be 
to  report  and  quote  the  strength  of  caustic  soda  in  terms  of  the  per- 
centage content  of  actual  alkali  (NsjO)  based  on  the  modem  chemical 
equivalents.  However,  if  a  definite  test  is  specified  and  the  buyer 
and  seller  thoroughly  understand  the  test,  there  should  be  no 
trouble  or  confusion  in  commercial  transactiODs. 

The  following  table  shows  the  different  values  that  may  be  obtained 
for  tbe  same  grade  of  caustic  soda  according  to  the  method  used  in 
calculating  the  chemical  analysis.  The  grades  taken  for  illustration 
are  the  ones  common  to  the  trade. 
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IMPORTANT  USflS. 


Caustic  soda  has  a  wide  variety  of  uses,  the  chief  of  which  are  for 
the  manufacture  of  soap,  wood  pulp  and  paper,  chemicals,  dyes,  and 
drugs.  It  is  also  used  in  the  refinii^  of  vegetable  and  mineral  oils, 
in  the  textile  industries,  in  the  mercerizing  oil  cotton,  water  softening, 
bottle  washing,  and  in  the  preparation  of  cleaners. 
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irmal  use  for  caustic  soda  is  in  the  manufacture  of 
resent  time,  however,  there  is  a  larjje  demand  for 
,he  manufacture  of  phenol,  which  is  one  of  the  rnw 

important  military  explosive,  picric  acid.  In  addi- 
iiment  of  a  dye  industry  in  this  country  has  created  a 
ustic  soda,  which  at  the  present  time  constitute  one 

uses  for  this  article. 

oduct  marketed  as  "causticized  ash,"   which  is   a 
Btic  soda  and  soda  ash.     It  is  used  chiefly  in  the 
irying  industries.     There  are  three  grades  on  the 
le  following  composition: 
t  N.1OH ;  75  per  cent  Xa,CO,. 
t,  NaOH;  64  per  cent,  K&fiO^. 
t,  NaOH;  55  per  cent,  NajCOj. 

RAW    MATERIALS. 

i  made  from  salt  or  soda  ash  as  the  raw  material, 
3  method  of  manufacture.  Since  soda  ash  is  made 
ly  consider  salt  as  the  basic  raw  material  for  the 
austic  soda.  If  the  caustic  soda  is  made  from  soda 
ters  into  the  process  of  manufacture  as  the  other  raw 
salt  is  used  it  is  converted  into  caustic  soda  by  the 
;tric  current.  AH  the  raw  materials  for  the  manu- 
c  soda  are  produced  in  the  United  States  in  large 
lere  is  no  need  for  their  importation. 
[cctric  power  is  an  advantage  for  the  production  of 
I  not  as  vitally  necessary  as  in  the  case  of  the  other 
irocesses.  There  are  a  number  of  plants  producing 
h  generate  their  electricity  for  electrolysis  by  means 


PROCESS  OF  MANUFACTURE. 

%tion  of  soda  ash. — The  soda  ash  for  the  mauiifacture 
i  prepared  by  the  "ammonia-soda"  process.  (See 
da  ash}.  Caustic  soda  is  produced  oy  treating  a 
ash  with  a  solution  of  lime  comjnonly  called  "milk 
me  and  soda  ash  combine  to  form  caustic  soda  and 
3.  The  former  is  soluble  and  remains  in  the  solution 
s  insoluble  and  is  precipitated  out  of  the  solution. 
calcium  carbonate  {lime  mud)  is  removed  from  the 
ition  by  filtration  or  decantation,  thus  leaving  a 

caustic  soda.     This  process  of  causticizing  soda 
Eacture  of  caustic  soda  has  been  developed  into  a 
iion  requiring  very  little  labor  and  attention. 
)f  caustic  soda  is   now  concentrated  in   vacuum 

definite  strength,  when  it  is  transferred  to  open 
inishing  pots),  where  all  the  water  is  boiled  out  of 
While  still  hot  and  in  the  molten  state  it  is  run 
jms  where  it  is  allowed  to  cool  and  solidify.  These 
at  once  to  prevent  the  absorption  of  moisture  and 
)m  the  atmosphere. 
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By  the  electrolysis  of  salt. — Caustic  soda  is  prepared  from  salt  in 
one  chemical  step  by  passii^  a  direct  current  of  electricity  through 
a  saturated  solution  of  salt  in  a  suitable  apparatus  known  as  an 
electrolytic  cell.  The  salt  is  decomposed  by  the  current  with  the 
formation  of  caustic  soda  and  chlorine  simultaneously.  Depending 
on  the  type  of  electrolytic  cell  used  the  solution  of  caustic  soda  aa 
it  leaves  the  cell  may  or  may  not  contain  varying  amounts  of  salt 
which  has  not  been  decomposed.  In  either  case  the  solution  is 
evaporated  under  vacuum  and  if  salt  is  present  in  the  solution  it 
separates  out  during  the  evaporation  and  is  returned  to  the  process. 
After  evaporation  the  process  of  finishing  and  packing  the  caustic 
soda  is  the  same  as  in  the  process  described  above.  At  the  present 
time  (1918)  about  30  per  cent  of  the  total  production  is  manufactured 
elec  troly  ti  c  al  ly . 

In  the  finishing  of  caustic  soda  there  is  a  certain  quantity  of 
caustic  soda  at  the  bottom  of  the  finishing  pot  which  contains  all 
the  impurities.  This  portion  in  packing  is  ladled  out  of  the  pots  last 
and  is  known  to  the  trade  as  "bottoms."  It  is  usually  of  a  brown 
color  and  contains  considerable  iron  oxide  which  has  been  thrown 
out  of  the  caustic  soda  solution  during  the  finishing  process.  In 
some  cases  these  "bottoms"  can  be  used  instead  of  the  pure  caustic 
and  they  can  be  purchased  at  a  much  lower  cost  than  an  equivalent 
ajnount  of  pure  caustic  soda. 

There  is  a  small  trade  in  liquid  caustic  soda  when  the  freight  haul 
is  short  and  the  caustic  soda  can  be  used  in  the  liquid  form,  such  aa 
in  the  manufacture  of  soap.  In  cases  of  this  kind  the  liquid  caustic 
soda  is  shipped  in  tank  cars  or  drums.  It  is  evident  that  this  method 
is  not  economical  for  long  hauls  where  the  freight  would  be  excessive. 

Ilistory  of  the  industry. — The  manufacture  of  "white  solid  caustic 
soda"  which  is  the  ordinary  form  extensively  used  in  the  trade, 
originated  in  England  and  has  been  developed  in  that  country 
since  the  year  1852  as  a  part  of  the  LeBlanc  soda  process.  This 
process,  however,  has  not  been  introduced  into  the  United  States, 
and  it  was  not  until  1881,  after  the  successful  operation  of  the  Soivay 
ammonia-soda  process,  that  the  caustic  soda  industry  was  established 
in  this  country.  From  this  time  until  1897  the  caustic  soda  manufac- 
tured in  the  United  States  was  made  from  soda  ash,  which  was 
produced  by  the  "ammonia-soda"  process.  In  1897  electrolytic 
caustic  soda  was  first  manufactured  in  this  country  by  two  different 
companies.  Since  this  time  the  electrolytic  caustic  soda  industry 
has  developed  rapidly  up  to  a  limit  estafilished  by  the  quantity'-  of 
chlorine  products  that  can  be  disposed  of  on  the  market. 

The  scarcity  of  ocean  shipping  caused  by  the  European  war  forced 
England  to  abandon  the  exportation  of  caustic  soda.  This  resulted 
in  the  markets  which  England  formerly  held  being  thrown  open  to 
the  manufacturers  of  the  L'nited  States.  These  markets  are  located 
chiefly  in  South  America  and  at  tlie  present  are  being  supplied  by 
American  caustic  soda.  War  conditions  in  general  have  resulted  in 
a  laige  increased  production  of  caustic  soda  in  this  country. 

TKe  industry  in  1917 .-—Fvom  preliminary  press  notice  of  the  Geo- 
logical Survey,  August  4,  1918.  * 

In  1917  caustic  soda  was  made  from  soda  ash  by  8  companies  and  from  sodium 
chloride  by  electrolvEis  by  28  others,  but  the  total  production  reported  by  the  8 
companies  uning  soda  ash  was  35K,081  tons,  valued  at  ¥21,086,766,  af^nst  i;i7,6Gl 
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tons,  valued  at  $8,646,907,  for  the  28  companies  using  sodium  chloride.  Many  of  the 
firms  that  produce  caustic  soda  electrolvtically  make  pulp  or  paper  and  all  utilize 
the  chlorine  produced,  some  selling  it  directly,  others  converting  it  into  bleach  or 
other  products.  The  caustic  soda  produced  included  some  dilute  solutions,  but  after 
the  figures  reported  are  reduced  to  express  actual  sodium  hydroxide  the  caustic  soda 
produced  from  soda  ash  in  1917  amounted  to  341,793  tons:  that  made  from  sodium 
chlorine  by  electrolysis  amounts  to  126,570,  which  is  27  per  cent  of  the  total  sodium 
hydroxide  made — 468,363  tons.  This  total  output  shows  an  increase  of  71,423  tons 
or  18  per  cent,  over  that  of  1916.  Of  the  total  output  in  1917,  74,015  tons,  or  about 
16  per  cent,  was  consiuned  by  the  makers  in  their  own  p^lants,  and  the  rest  was  sold. 
Before  the  Euro|)ean  war  the  manufacture  of  electrolytic  alkali  was  limited  by  the 
quantity  of  chlorine  that  could  be  utilized  and  the  present  great  demand  for  chlorine 
for  use  in  the  war  should  permit  a  large  increase  in  the  production  of  caustic  soda. 

Competitive  conditions.^ — The  present  activities  of  the  British  alkali 
combination  which  controls  a  large  part  of  the  trade  in  caustic  soda, 
soda  ash,  and  allied  products  illustrate  the  efforts  of  such  organiza- 
tions to  retain  their  hold  on  their  trade.  The  principal  memoers  of 
this  combination  have  been  the  Brunner,  Mond  Co.  and  the  United 
Alkali  Co.,  which  in  turn  control  a  number  of  other  companies.  Late 
in  May,  1916,  it  was  reported  that  the  combination  had  been  still 
further  strengthened  by  a  merger  between  the  firm  of  Brunner, 
Mond  &  Co.  (Ltd.)  and  the  Castner-Kellner  Alkali  Co.  For  several 
years  the  latter  company  was  understood  to  be  acting  in  harmony 
with  Brunner,  Mond  &  Co.  (Ltd.)  and  the  United  Alkali  Co.  The 
combined  capital  of  Brunner,  Mond  &  Co.  (Ltd.)  and  the  Castner- 
Kellner  Alkali  Co.  will  be  more  than  £8,500,000  ($42,000,000).  One 
of  the  principal  objects  of  the  merger  is  stated  to  be  the  extension  of 
the  British  foreign  trade  in  the  chemicals  manufactured. 

The  combination  is  reported  to  have  had  trade  agreements  with 
German  manufacturers  in  the  same  lines  and  to  have  controlled  80 
per  cent  of  the  British  output.  Before  the  war  it  monopolized  the 
South  American  trade  of  its  various  products,  particularly  in  caustic 
soda,  a  chemical  needed  by  soap  makers.  For  example,  in  1913 
caustic  soda  of  British  origin  formed  85  per  cent  of  the  total  imported 
into  Argentina  and  96  per  cent  of  the  total  into  Brazil.  Since  this 
chemical  is  in  great  demand  for  war  purposes,  at  first  its  exportation 
from  Great  Britain  was  restricted  and  later  on  absolutely  prohibited. 
The  demand  for  it  in  Europe  became  so  great  that  large  quantities  of 
the  American  product  were  imported  for  British  and  allied  consump- 
tion. The  American  price,  stimulated  by  an  increased  domestic 
demand  and  an  unprecedented  foreign  demand,  both  from  belligerent 
and  neutral  countries,  soon  doubled  and  trebled.  For  a  time,  while 
their  exportation  was  merely  restricted,  the  British  combination,  in 
ordef  to  retain  its  hold  on  the  South  American  trade,  made  sales  of 
caustic  soda  to  its  customers  there  at  a  price  substantially  less  than 
that  at  which  the  chemical  was  being  bought  for  European  consump- 
tion. The  British  manufacturers  in  the  combination  contemplated, 
in  case  the  war  came  to  an  early  end,  being  able  by  this  procedure  to 
hold  their  markets.  There  was  no  inducement  for  an  American 
manufacturer  to  attempt  to  develop  a  market  in  Argentina  at  a  time 
when  the  European  market  offered  much  higher  prices.  The  nro- 
longation  of  the  war,  however,  and  the  enforcement  of  an  absolute 
prohibition  of  exportation  made  it  impossible  for  the  British  com- 
panies to  continue  their  export  trade.  As  a  result  the  United  States 
IS  to-day  the  only  source  of  supply  for  the  South  American  markets. 

1  Report  on  cooperation  in  American  export  trade,  by  Federal  Trade  Commission,  June  30, 1916,  p.  178. 
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Before  the  war  South  American  soap  makers  demanded  a  certain 
popular  British  brand  of  caustic  soda  of  70°  to  72°  test,  which  was 
manufactured  by  one  of  the  firms  in  the  combination.  This  brand 
was  so  well  established  that  it  practically  had  a  monopoly  in  the 
market.  The  soap  makers  had  based  their  formulas  on  its  use,  and 
their  workmen  were  accustomed  to  the  use  of  certain  measures  in 
determining  the  quantity  used. 

The  American  caustic  soda  which  they  have  been  able  to  obtain 
has  generally  been  76°  to  78°  test.  Their  attempts  to  use  it  in  the 
same  manner  as  they  were  accustomed  to  use  the  lower  test  British 
brand  resulted  unsatisfactorily  and  created  a  prejudice  against  the 
American  product.  When  all  supplies  of  the  British  brand  had  been 
exhausted  and  it  became  absolutely  necessary  for  the  manufacturers 
to  use  the  American  caustic  soda  if  they  were  to  continue  to  make 
soap,  the  formulas  and  measures  were  altered,  and  after  some  experi- 
mentation perfectly  satisfactory  results  were  obtained.  At  first  tnere 
was  much  trouble"^  with  the  American  methods  of  packing  caustic 
soda  for  export,  but  this  difficulty  seems  lai^ely  to  have  been  over- 
come. Certain  soap  makers  in  the  River  Plata  region  state  now  that 
they  have  changed  their  manufacturing  methods.  To  use  the  higher 
test  caustic  soda  they  think  was  a  stop  toward  a  marked  economy  in 
their  business,  since  it  takes  a  less  bulk  of  the  American  caustic  than 
of  the  British  brand  formerly  used  to  accomplish  the  same  results  in 
soap  making.  With  the  high  shipping  rates  now  prevailing,  this 
permits  a  considerable  saving  in  freight.  They  also  state  that  they 
would  prefer  to  continue  the  use  of  the  higher  test  caustic  soda  after 
the  war  if  they  can  get  it  at  a  suitable  price.  It  is  apparent,  there- 
fore, that  the  value  of  the  British  brand  of  70°  to  72°  caustic  soda, 
which  formerly  practically  monopolized  the  market,  has  greatly 
diminished,  and  one  obstacle  in  the  development  of  trade  in  the 
American  product  has  been  lai^ely  overcome. 

Agents  of  the  British  alkali  combination  for  some  time  have  been 
trying  to  make  arrangements  to  shut  out  the  American  companies  as 
soon  as  the  British  prohibition  of  the  exportation  of  caustic  soda  is 
removed.  For  this  purpose  they  are  endeavoring  to  get  the  promi- 
nent importers  to  enter  into  contracts  to  handle  the  British  product 
exclusively,  and  in  consideration  of  this  exclusive  contract  are  guar- 
anteeing that  the  British  prices  will  be  lower  than  any  that  might 
be  offered  by  the  Americans.  Thus,  the  combination  is  preparing  to 
use  the  united  resources  of  its  members  in  a  vigorous  price-cutting 
war  against  the  individual  American  manufacturers  who  now  have 
this  trade. 

Productvm  of  caustic  soda  in  United  Stalei. ' 


Year. 

qiianrily. 

Vahie. 

Year. 

QuuUty. 

Vilue 

56,780 
S4,73a 

■ss 

1IJ:S 

iM,sao 
127,  eoo 

'  FlEnrea  tor  1900  ta  191G,  Inclusive,  submitted  by  Solvaf  Prooees  Co.,  Byiaaiat,  N.  Y.,  la 
United  StaUs  Qeologlcal  Survey. 
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Caustic  soda — Exports  of  the  United  Kingdom, 


t 


;j: 


^ 
-k 


■J 


'•I. 

■■  «< 

•r 


Countries. 


Countries. 


Countries. 


1910 


Quantity.!      Value 


Italy 

Japan  and  Fomiosa 

Mexico 

Brazil 

United  States 

Argentina 

Canada 

Total  foreign. 
Total  British. 
Grand  total.. 


12,209 

12,763 

6,356 

a,  737 

A,  SnfH 

6,669 
5,166 


S528,861 
591,341 
299,911 
321,633 
126,263 
280,651 
193,307 


1911 


Quantity. 


11,015 
12,509 
8,015 
6,784 
792 
6,654 
4,913 


74,062 
18,852 
92,914 


3,301,756 

888,264 
4,190,020 


71,885 
18,874 
90,759 


Value. 


1449,263 
522,886 
356,240 
300,461 
37,940 
229,729 
174,607 


1912 


Quantity. 


3,029,066 

831,468 

3,880,534 


Value. 


11,627 

$476,936 

13,062 

646,053 

6,340 

270,452 

8,969 

388,049 

736 

35,176 

6,424 

246, 108 

,           5,107 

157,284 

69,477 

2,875,144 

18,133 

808,919 

87,610 

3,684,063 

Italy 

Japan  and  Formosa 

Mexico 

Brazil 

United  States 

Argentina 

Canada 

Total  forei^. 
Total  British. 
Grand  total... 


1913 


1914 


Quantity. 


10,473 
12,228 
3,589 
7,880 
596 
6,954 
3,604 


66,262 
17.634 
83,896 


Value.     I  Quantity. 


1412,963 
602,979 
154,369 
344,605 
28,962 
262,380 
123,407 


13,380 

14,674 

2,445 

6,911 

662 

6,406 

502 


2,720,109 

801,626 

3,621,733 


68,252 
15,079 
83,331 


Value. 


1545,347 
586,124 

99,510 
290,286 

32,009 
224,712 

17,060 


1916 


Quantity. 


2,746,127 

669,289 

3,416,416 


12,707 

6,766 

288 

6,221 

179 

2,946 

85 


Value. 


$539,128 

273,372 

14,763 

367,738 

10,360 

125,509 

1,873 


47,334 
16,201 
62,536 


2,206,724 

785,207 

2,990,931 


Italy 

Japan  and  Formosa 

Mexico 

Brazil 

United  States 

Argentina 

Canada 

Total  foreij 
Total  Brit 

Grand  total 


1916 


Quantity. 


Value. 


6,844 
1,230 

23 
3,138 

45 

1,767 

9 


$371,033 

82,561 

2,730 

368,799 

4,175 

180,723 

1,246 


21,322  I     1,949,699 
11,372  I     1,038,949 


32,694 


2,988,649 


1917 


Quantity. 


19,893,152 
236,320 


1,156,064 
2,352 

1,534,736 
2,240 


32,339,562 
18,229,232 


50,568,784 


Value. 


$1,118,619 
7,008 


86,857 

195 

100,771 

161 


1,938,342 
1,133,904 


3,072,246 


1918 


Quantity. 


Value. 


^  Quantities  are  in  short  tons  of  2.000  pounds. 
Note.— Table  is  taken  from  the  oflficial  reports  of  the  United  Kingdom,  the  figures  being  converted  into 
United  States  units. 

Caustic  soda — Exports  from  Germany. 


1909 

1910 

1911 

1912 

1913 

Countries. 

Quan- 
tity.i 

Value. 

Quan- 
tity. 

Value. 

Quail-     y  J 

Quan-     valiiP 

Quan-  '  y  J 
tity.      ^  ^^"^ 

BelKinm 

Netherlands 

Finland 

634  ,  $29,512 
426       19,754 
516  1     24.038 

285 

366 

332 

7,547 

1,652 

$13,566 
17,136 
15,708 

350,574 
75,684 

472,668 

506 

467 

435 

7,400 

2,958 

$22,610 

20,944 

18,326 

324,870 

149,940 

364     $16,422 

422       18,326 

336       13,804 

9,144     370,328 

3,468     179,690 

612 
290 
291 

$22,372 
12,376 
1 1 . 662 

Switzerland 

All  others 

6,033 
1,555 

280, 126 
71,876 

425,306 

9,176     395^318 
3,994     207,774 

Total 

9,164 

10, 182 

11,766 

536,620 

13,734     598,570 

14,363 

649,502 

'  Quantities  are  in  short  tons  of  2,000  pounds,  converted  from  the  German  units. 


TARIFF   INFORMATION  SURVEYS. 
Caualic  soda  or  hydrate  of^ImporU  for  eontumption — Stvenue. 


Hales  or  duty. 

Quantity. 

Value. 

c«?^^^ 

Value  per 
quantity. 

Aetua)  and 
MmijHtad 

Fispal  years: 

)  cent  per  pouDd.. 
i  cent  per  pound . . 

781,071 

'ololfllfl 

170372 
444, 1« 

^;^ 

10o,47fl 

2,C02 
42  724 
74,59B 

1;S 

25, 3B 

21 'OM 
9.39 

»,8M 
4,823 

■!:S 

S.3S7 

10.033 

■    :oei 

1 

,3 

:ioa 

'^""A 

SS:::::::::;: 

■  r^ 

:::::^S::::::::;;:: 

1.J7S 

.01 

I8fl 

9  5 

Vi 

9  B 

Caiendar  years: 

do 

do 

.05 
2.58 
2:33 

'  First  0  months  calendar  year  IflZO. 
CoiMitc  soda — DomestK  exporU, 


Fiscal 

year. 

Calendar  years. 

ETported  to- 

1918  ■ 

1018 

1910 

Pounds. 

Value. 

Pounds. 

V.,™. 

Pounds. 

Value. 

4,217,902 
12,3»9,8^ 

8;97i;ioi 

2[  030^048 

i;i9i;854 
3,076,298 
36,047.507 
2600179 
4,785,447 
8,184,518 

as 

260|«e 
334;  440 

70^663 

10a,3!3 

184,826 

2,498,688 

608,822 

4;959;037 

»132,3W 
376,498 

'■".'"34 
01 

i 

mm 

lis 

5,80e.8M 

1  lew;  578 
693,125 
19,857,155 
2,533,862 
6  801  Ml 
7,790,516 

579,109 
208.349 

78' 610 

134, 729,  Wl 

8,M»,asa 

07,378, 934 

1,002,813 

ia4,»s.«» 

—First  fl  months  calendar  year  1920,  It 


CauMtic  »oda,  pricet,  per  pound,  »pot,  New  York. 
(From  Oil,  Paint,  and  Drug  Baporter.) 


Years. 

lanuary. 

'- 

July. 

October. 

2. 40.3.  DO 

Cmu. 
2.00-2;  50 

Cenu. 

3.*  00-2!  SO 
2.00-2.60 
2.38-2.60 

ctm. 

11 

li 

n 


»;,■ 
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CaueUc  toda,  prica  ptr  pound,/,  o.  b.  work*,  domntic. 

[From  OU,  Paint,  sod  Drug  Reporter.] 


Ye*«. 

J«n^. 

April. 

July. 

October. 

Ctnu. 
1.80-l.M 
1.M-1.6S 
t.  55-1.  SO 
I.AS-l.BO 

1? 

1.70-1.75 

1.60-1.65 
1.55-1.60 
1.70-1.80 

Onw. 
1.70-1.75 

L55-l!60 

Cam. 

**"  el 

«•' 

>  NomlDBl. 
■  CovMtie  loda  or  hydratt  o/ioda — EaUt  of  duty. 


Actof- 

.. 

Rates  or  duty, 

speciflc  and  ad 

Talorem. 

19S3 

, 

1  cent  per  pou^d. 

65 

^tpSpS^". 

Court  and  Treasukt  Decisions. 

Caustic  soda,  classified  by  the  collector  as  an  unenumerated  article 
under  the  act  of  1857,  was  held  dutiable  as  most  resembling  soda 
ash.— Gamble  i'.  Mason,  9  Fed.  Cas.,  1140. 

A  white  powder  invoiced  as' "inaocticide"  and  claimed  to  be  ex- 
empt from  duty  as  caustic  potash  under  the  act  of  1897,  was  found 
to  be  caustic  soda,  but  not  being  so  claimed  in  the  protest  the  col- 
lector's classification  of  the  merchandise  as  a  chemical  compound 
was  sustamed.— G.  A.  4462  (T.  D.  21322). 

Soda  lime,  consisting  of  caustic  lime  and  caustic  soda,  was  held 
dutiable  as  a  chemical  compound  under  the  act  of  1883  and  not  aa 
soda  sal  or  soda  crystal. — Appeals,  T.  D.  9207  and  9126. 

A  granulated  substance  composed  of  about  40.6  per  cent  of  soda 
combined  with  carbonate  and  sulphate  of  soda  was  held  dutiable 
under  the  Revised  Statutes  as  caustic  soda  by  similitude.^ Appeal, 
T.  D. 4118. 

A  solution  of  caustic  soda  and  water,  37.4  per  cent  being  soda,  was 
likewise  held  dutiable  under  the  Revised  Statutes  as  caustic  soda  as 
the  component  carrying  the  highest  rate  of  duty.- — Appeal,  T.  D 


SODIUM  NITRATE  AND  NTnOTE  AND  NTTBATES  OF  POTA 
SIUM  AND  CALCIUM. 


DESCRIPTION. 


Nitrate  of  soda,  cubic  nitrate,  or  Chilean  saltpeter  when  pure  is 
white  salt  having  the  chemical  formula  NaNO,.  There  are  two  co] 
mercial  grades,  one  contains  91  to  95  per  cent  of  sodium  nitrate  1 
fertilizer  purposes  and  the  other  contains  96  to  97  per  cent  sodii 
nitrate  for  the  manufacture  of  nitric  acid  and  other  chemicals, 
normal  times  the  laiger  part  of  the  consumption  of  nitrate  of  so 
is  for  fertilizer  purposes,  out  during  the  war  the  larger  part  was  1 
explosive  purposes. 

Nitrite  of  soda,  or  sodium  nitrite,  differs  from  nitrate  of  soda  in  th 
it  contains  one  less  atom  of  oxygen  per  molecule;  it  has  the  cheraii 
formula  NaNOj.  The  commercial  product  contains  between  96  a 
98  per  cent  of  sodium  nitrite.  Tt  is  used  chiedy  for  the  mjinufacti 
of  azo  dyes  and  in  the  dyeing  of  textiles. 

Nitratr  of  potash,  or  saltpeter,  is  very  similar  to  nitrate  of  soda 
its  chemical  properties.  There  are  two  commercial  grades — a  cm 
product  used  principally  for  fertilizer  purposes  and  a  refined  gra 
used  for  explosives  and 'for  chemical  purposes. 

Calcium  nitraU,  or  nitrate  of  lime,  is  a  nitrate  fertilizer  materi 
It  is  used  for  fertilizer  purposes  only  and  competes  directly  wi 
nitrate  of  soda. 

DOMESTIC    PRODUCTION. 

Nitrate  of  soda,  nitrate  of  potash ,  and  calcium  nitrate  are  not  pi 
duced  in  the  United  States,  with  the  exception  of  a  small  quanti 
of  nitrate  produced  by  the  American  Nitrogen  Products  Co.,  Seatt 
Wash.  Practically  the  entire  consumption  of  these  materials  is  i 
ported  into  the  United  States. 

Sodium  ritrite  is  produced  from  nitrate  of  soda  by  means  of  le 
by  the  E.  I,  DuPont  de  Nemours  Co.,  from  atmospheric  nitrogen 
the  American  Nitrogen  Products  Co.,  and  by  the  oxidation  of  amn 
nia  bv  the  Semet-Solvay  Co.,  Syracuse,  N.  Y.  In  1917  the  Gi 
logical  Survey  reported  a  production  of  861  short  tons  of  nitrite 
soda.  This  quantity  was  not  suflicient  to  meet  domestic  consumpti 
as  there  was  imported  during  the  same  year  over  1,800  short  toi 
There  is  a  large  mcreased  demand  for  nitrite  of  soda  by  the  new  c 
industry. 

FOKEIGN   PRODUCTION. 

Nitrate  o/'soo'a.— The  only  deposits  of  natural  nitrate  of  soda  whi 
are  of  commercial  importance  are  located  in  Chile.  The  producti 
in  Chile  since   1910  has  been  approximately  3,000,000  short  tc 
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annually  with  the  exception  of  1915,  when  the  output  declined  about 
2,000,000  tons,  due  to  the  disorganization  of  the  industry  caused  by 
the  presence  of  a  German  fleet  in  South  American  waters  m  the  latter 
part  of  1914. 

The  Chilean  Government  levies  an  export  duty  on  nitrate  oi  soda 
amounting  to  $11.19  per  ton.  This  duty  raises  more  than  $32,000,000 
per  year,  which  is  over  50  per  cent  of  the  total  revenue  collected  by 
the  Chilean  treasury. 

Consumption  of  Chilean  nitrate  by  countries  in  19 IS} 


Country. 


Ge-many 

United  States.... 

France 

Bekium 

EToUand 

United  Kingdom 


Per  cent 
of  total. 


3^:6 
23.0 
12.8 
12.5 
6.4 
5.0 


Country. 


Italy 

Jgypt 

Spain 

A  ustria-Hungary 

Denmark 

others 


Per  cent 
of  total. 


2.0 

1.0 

.5 

.3 

.4 

3.5 


1  Calculated  from  statistics  taken  from  Production  et  Consommation  des  Engrais  Chimiques  dans  le 
Monde,  Institut  International  d' Agriculture,  Rome,  Italy. 

During  the  war  virtually  all  the  selling  of  Chilean  nitrate  was  to 
the  British  and  United  States  Governments,  and  nearl;  two-thirds 
of  the  total  was  shipped  to  the  United  States  during  1918.  With,  the 
war  over  Chilean  nitrate  will  have  to  face  competition  from  s;^  nthetic 
nitrates  and  nitric  acid. 

N'trate  of  potash. — British  India  and  German;/  are  the  two  largest 

§  reducers  of  nitrate  of  potash.  The  Indian  product  is  from  natural 
eposits,  while  the  German  product  is  made  from  Chilean  saltpeter 
hy  treatment  with  potash  salts,  which  Germany  controlled,  rrior 
to  the  war  (1913)  Germany  w^as  suppi  ing  an  increasing  portion  of 
the  imports  of  nitrate  of  potash.  The  DuPont  Company  has  de- 
veloped the  separation  of  nitrate  of  potash  from  Chilean  saltpeter 
and  the  United  States  is  receiving  considerable  nitrate  of  potash  from 
this  source. 

Calc'um  n'trate. — ^This  article  is  produced  principally  by  the 
Norwegian  Nitrate  Works  Co. ;  the  annual  production  is  about  90,000 
tons. 

IMPORTS. 

Until  1916  our  imports  of  nitrate  of  soda  were  between  500,000  and 
600,000  long  tons  per  year.  During  1916  and  1917  over  1,000,000 
tons  were  imported  each  year,  and  in  1918  over  1,800,000  tons'. 
Practically  all  of  the  import  was  from  Chile  and  the  small  imports 
from  Canada  and  German;   were  probably  reexports. 

The  imports  of  crude  nitrate  of  potash  prior  to  1914  fluctuated 
between  3,500  and  8,500  short  tons  annualljjr.  On  an  average  about 
5,500  tons  were  imported  per  annum.  The  imports  declined  to  about 
300  tons  in  1915,  and  then  increased  until  in  I9i7  about  5,000  tons 
were  imported.  Prior  to  1913  over  90  per  cent  of  the  imports  were 
from  British  India.  In  1913  Germany  supplied  about  45  per  cent  of 
the  imports. 

The  imports  of  nitrite  of  soda  have  increased  from  about  850  short 
tons  in  1914  to  about  1,800  tons  in  1917.  This  increase  is  undoubt- 
edly due  to  the  development  of  our  new  dye  industry. 
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Import  statistics  of  calcium  nitrate  are  combined  with  calcium 
acetate  and  chloride.  The  Federal  Trade  Commiasion  reported  in 
1916  that  between  3,000  and  4,000  tons  of  calcium  nitrate  were  im- 
ported annu&IIy,  almost  entirel;'  from  Norway.  Practically  all  was 
imported  on  tte  Pacific  coast  for  use  of  the  citrus  fruit  growers. 


The  spot  price  prevailing  during  1918  on  nitrate  of  soda  was  double 
the  normal  prewar  price.  The  selling  of  virtually  all  of  the  nitrate 
in  this  country  durmg  1918  was  to  the  United  States  Government. 
The  average  price  of  nitrate  of  soda  in  London  during  1916  was 
$3.86  per  100  pounds  as  against  about  $2.20  before  the  war.  Aver- 
se prices  in  various  ports  shown  on  page  86  show  the  difference 
existing  in  the  price  of  nitrate  in  the  world's  markets.  The  price  at 
New  Tork  is  usually  higher  than  in  Europe.  This  is  due  to  the  fact 
that  charter  rates  to  the  United  States  are  always  higher,  owing  to 
the  uncertainty  of  a  return  cargo.  With  stocks  of  nitrate  in  Chile 
abnormally  large  at  the  beginning  of  1915  and  the  largest  con- 
suming country  in  Europe,  Germany,  eliminated  as  a  buyer,  the 
industry  was  in  a  state  of  depression  and  values  were  at  low  marks. 
In  domestic  markets  nitrate  was  quoted  at  $1.85  per  100  pounds. 
The  influence  of  higher  ocean  freight  rates  soon  was  felt  and  prices 
started  upward  and  continued  through  the  year  and  by  the  first  of 
the  year  1916  had  reached  $3,25  per  100  pounds. 

The  closing  of  the  Panama  Canal  was  quite  disturbing  in  the  latter 
half  of  1915  as  it  increased  freight  rates  and  thus  put  up  the  price 
as  delivered  at  domestic  points.  Besides  the  sharp  rise  in  price  the 
feature  of  the  year  was  the  record  shipments  to  this  country.  The 
big  buying  did  not  come  from  the  fertilizer  trade  but  the  manufac- 
turers of  military  explosives. 

The  price  of  nitrate  in  Chile  showed  no  marked  increase  until  1917 
and  even  then  the  increase  was  riot  in  proportion  to  the  increase  in 
foreign  countries. 

Nitrite  of  soda  was  quoted  in  1915  at  about  18  cents  per  pound, 
the  price  during  1918  was  about  36  cents  per  pound. 

Saltpeter  or  nitrate  of  potash,  crude,  prior  to  October,  1914,  sold 
at  about  5  cents  per  pound.  At  this  time  the  price  began  to  increase 
until,  by  January,  1916,  a  maximum  was  reached  which  was  seven 
to  eight  times  the  normal  prewar  price,  due  to  the  scarcity  and  high 
prices  of  muriate  of  potash  and  nitrate  of  soda.  Since  January, 
1916,  crude  saltpeter  has  not  been  quoted  on  the  open  market  and 
the  refined  grade  has  sold  at  about  30  cents  per  pound.  In  1917, 
1918,  1919,  the  price  has  dropped  gradually  to  ISJ  cents  in  1920. 
The  demand  is  heavy  but  does  not  seem  to  affect  the  price. 

TARIFF    HISTORY. 

Nitrate  of  soda  or  cubic  nitrate  has  always  been  free  of  duty. 

Nitrate  of  potash  or  saltpeter,  under  the  act  of  1883,  Was  dutiable; 
the  crude  product  at  1  cent  per  pound  and  the  refined  at  li  cents 
per  pound.  The  act  of  1890  placed  crude  nitrate  of  potash  on  the 
U'ee  list  where  it  has  been  since  that  time.  The  duty  on  the  refined 
article  was  reduced  to  1  cent  per  pound  by  the  act  of  1S90  and  to 
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i  cent  per  pound  by  the  act  of  1894;  this  duty  was  in  force  until 
the  passage  of  the  act  of  1913,  which  levied  a  duty  of  $7  per  ton^ 
whicn  is  a  reduction  of  $3  per  ton. 

Nitrite  of  soda  was  first  mentioned  by  name  in  the  act  of  1897  as 
dutiable  at  2i  cents  per  poimd.  This  duty  was  reduced  by  the  act 
of  1909  to  2  cents  per  poimd  and  there  was  a  further  reduction  by 
the  act  of  1913  to  i  cent  per  pound. 

Calcium  nitrate  or  nitrate  of  lime  was  first  mentioned  by  name  in 
the  act  of  1913,  paragraph  440  of  the  free  list. 

Nitrite  of  soda — Summary  table. 


4 


1 

I 


•'I 


.3 


••n 

-'3 

-if 

' », 
.   -n 

'M. 

•«  * 

■■«i 


Year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Year. 


Domestic 
production. 


Pounds. 


1,722,000 
3,402,000 
1,352,000 


Imports  for 

oonsump- 

tion. 


Pounds. 
1,132,778 
477,707 
974,667 
1,269,544 
1,844,379 
1,696,567 
2,503,330 
3,675,179 
2,755,033 
2,550,689 


Ratio  to 
production 
(Imports). 


Percent. 


2ia 

81 
18& 


19101 

1911 

1912 

1913 

1914  « 

1915 

1916 » 

1917 

1918 

1919 


Value 

(imports 

Amount 

for  con- 

of duty. 

sumption). 

$52,234 

122,655 

21,205 

9,554 

47,399 

19,4P3 

57,595 

25,3c;0 

76,813 

16,938 

74,267 

8,482 

170, 160 

12,966 

261,655 

18,375 

248,294 

13,775 

246, 792 

12,753 

'^Sitr    ^Equivalent 
(pound).  '^^^®* 


SO.  046 
.044 
.048 
.045 
.041 
.044 
.066 
.071 
.082 
.097 


Per  cfnt. 

43.37 

45.06. 

41.13. 

44.09 

12. 1» 

11.42- 

7.62 

7.02^ 

6.  OS 

5.17 


1  From  Aug.  6, 1909,  until  June  30, 1910. 


>  From  Oct.  4, 1913,  until  Jime  30, 1914. 


General  Information. 

The  articles  covered  by  this  catalogue  are  mentioned  in  the  act  of 
1913,  as  follows. 

Par.  605.  Soda,  nitrate  of,  or  cubic  nitrate.    (Free  list.) 

Par.  440.    *    *    *    calcium  nitrate.     (Free  list.) 

Par.  67.  Soda,  and  nitrite  of,  J  cent  per  pound. 

Par.  64.  Potash,  nitrate  of,  or  saltpeter,  refined,  $7  per  ton. 

Par.  580.  Potash,  nitrate  of,  or  saltpeter,  crude.     (Free  list.) 

NITRATE   OF    SODA. 


Description  and  uses. — Nitrate  of  soda,  sodium  nitrate,  cubic 
nitrate,  niter,  or  Chilean  saltpeter  when  chemically  pure,  is  a  white 
salt  readily  soluble  in  water.  It  has  the  chemical  formula  NaNOg. 
The  commercial  nitrate  which  is  grayish  white  in  color  is  of  two 
grades:  1.  For  fertilizer  purposes  which  contains  from  91  to  95  per 
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cent  of  sodium  nitrate  corresponding  to  about  15  per  cent  of  nitrogen. 
It  also  contains  a  small  per  cent  of  salt^  moisture,  and  small  amounts 
of  other  impurities.  2.  A  refined  niter  with  a  standard  content  of 
96  to  97  per  cent  sodium  nitrate  and  less  than  2  per  cent  of  salt. 
This  grade  is  used  mainly  for  the  manufacture  of  nitric  acid  and  for 
other  chemical  purposes. 

The  nitrogen  contained  in  nitrate  of  soda  is  generally  spoken  of  as 
nitrate  nitrogen  which  is  believed  to  be  the  form  most  readily  assimi- 
lated by  plants.  Nitrate  of  soda  is  especially  effective  as  a  top 
dressing  for  certain  kinds  of  crops,  such  as  su^ar  beets,  cotton,  and 
citrus  fruits.  The  principal  disadvantage  oi  nitrate  of  soda  for 
fertilizer  purposes  is  that  it  is  readily  leached  from  the  soil  if  a  heavy 
rain  occurs  before  the  nitrate  has  been  assimilated  by  the  vegetation. 
The  nitrate  also  has  the  tendency  to  take  up  moisture,  causing  it  to 
become  lumpy  and  difficult  to  spread  or  mix  properly. 

In  normal  times  the  larger  part  of  the  nitrate  of  soda  consumed  in 
the  United  States  is  for  fertilizer  purposes.  In  1913  the  Federal 
Trade  Comn^ission  *  reported  that  the  consumption  of  nitrate  of  soda 
was  40  to  55  per  cent  for  fertilizers,  35  to  41  per  cent  for  explosives, 
and  10  to  20  per  cent  for  chemical,  glass,  and  dye  works.  These 
percentages  were  based  on  estimates  submitted  by  informants  in 
close  touch  with  the  nitrate  industry.  It  also  estimated  that  the 
consumption  of  nitrate  of  soda  for  fertilizer  purposes  during  the 
calendar  year  1913  was  250,000  tons  distributed  as  follows: 

Tons. 

In  mixed  fertilizer 150, 000 

To  fanners  in  unmixed  form 90, 000 

Making  sulphuric  acid  for  acid  phosphate,  base  goods  and  sulphate  of  am- 
monia      20, 000 

This  quantity  is  about  40  per  cent  of  the  total  (649,168  tons) 
consumed  for  that  year. 

The  census  of  manufactures  for  1914  shows  the.  following  con- 
sumption of  nitrate  of  soda  by  industries:  Explosives,  190,960  tons, 
valued  at  $8,979,877;  fertilizers,  162,184  tons,  valued  at  $7,511,809; 
chemical  industry,  58,101  tons,  valued  at  $2,696,172. 

.  During  the  period  of  the  present  European  war  the  consumption 
of  nitrate  of  soda  by  industries  reversed;  by  far  the  larger  portion 
of  the  nitrate  consumed  in  the  United  States  is  for  the  manufacture 
of  explosives.  In  fact  the  quantity  consumed  by  the  fertilizer  trade 
has  been  reduced  considerably  as  a  matter  of  military  necessity. 

Sources  of  nitrate  of  soda. — The  only  known  deposits  of  natural 
nitrate  of  soda  which  are  of  commercial  importance  are  those  located 
in  the  rainless  regions  of  northern  Chile.  Scattered  small  deposits 
of  low-grade  nitrate  have  been  found  in  this  country,  especially  in 
southern  California.  Similar  deposits  have  been  found  in  Egypt. 
In  the  regions  of  Peru  and  Bolivia  adjacent  to  Chile  deposits  have 
been  discovered  re/^ently  which  may  prove  to  be  of  commercial  value. 

Calcium  nitrate,  made  from  synthetic  nitric  acid  obtained  by  the 
fixation  of  atmospheric  nitrogen  has  been  able  to  compete  with  Chile 
saltpeter.  (See  calcium  nitrate  on  following  pages.)  There  are  also 
other  electrical  processes  (cyanamid  for  example)  which  afford  an 
economical  means  of  obtaining  other  nitrogenous  fertilizers. 

■ .^^^^__  .  .  _  .      _ ^  _ . _ 

1  Report  on  the  Fertilizer  Industry,  Federal  Trade  Commission,  Aug.  19,  1916. 
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fction  of  nitrate  in  Ohile. — The  nitrate  region  of  Chile  embraces 
about  500  miles  in  length,  from  north  to  south,  located  on 
tern  slope  of  the  first  ranee  of  mountains.  The  beds  are 
:t  distances  from  the  coast  of  20  to  100  miles,  and  at  altitudes 

4,000  to  12,000  feet  above  sea  level. 

litrate-bearing  earth  or  "caliche,"  which  is  found  a  few  feet 
he  surface,  has  a  thickness  varying  from  a  few  inches  up  to 
,  the  average  thicknes?  being  approximately  2  feet.  The 
ir  or  sodium  nitrate  content  of  the  caliche  varies  considerably, 
lium  qualities  containing  from  30  to  40  per  cent  and  the  best 
from  40  to  50  per  cent.  For  commercial  purposes  the  de- 
iveraging  above  15  per  cent  are  now  worked.  The  caliche 
ed  out  m  laj^e  lumps  and  separated  from  the  overburden 
1.  It  is  then  loaded  into  carts  or  small  cars  and  hauled  to 
ning  plant;  here  it  is  broken  into  fine  lumps  by  crushers. 
rate  is  then  leached  from  thia  material  by  means  of  boiling 
ter.     About  12  gallons  of  water  are  required  for  every   100 

of  finished  nitrate.  The  extraction  usually  takes  from  20  to 
■3.  The  solution  is  then  concentrated,  clarified,  and  run  into 
rystallizing  tanks.     The  crystals  when  sufficiently  dry    are 

on  the  stock  pile  where  the  winds  and  sun  complete  the 
process.  The  nitrate  is  then  placed  in  bags  containing  about 
inds  and  loaded  onto  cars  for  shipment  to  the  ports.  Here 
t  on  board  ship  by  lighters  as  there  are  no  harbors  along  the 
(  Chile.    The  efficiency  of  the  extraction  of  nitrate  in  the 

factories  is  surprisingly  low.  The  usual  recovery  amounts 
t  70  per  cent  of  the  nitrate  which  is  contained  in  tne  caliche. 
3atest  loss  of  nitrate  appears  to  be  in  the  slimes.  These 
are  now  (1918)  being  handled  more  economically  and  the 
age  of  recovery  may  be  expected  to  be  greater  than  in  the 

iuchofF,.in  an  article  published  in  Metallurgical  and  Chemical 
sring,  1917,  page  527,  gives  the  following  distribution  of  the 
sodium  nitrate,  showing  the  cost  of  production,  at  a  normal 
about  $44  per  ton  f.  o.  b,  a  port  in  the  North  Sea: 

roduction (13.10 

uty 11.92 

»uon 4, 17 

nal  expeiue  and  profit 14.88 

tal 44.07 

ig  November,  1917,  saltpeter  was  quoted  in  Liverpool  at  about 
ton. 


Par  ton. 

I-ow. 

High. 

luDtlon 

iir.oo 

97.38 
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Taking  the  figure  of  normal  price  the  cost  of  production  plus  the 
export  duty  gives  a  cost  of  $1.25  per  100  pounds  which  includes 
probably  all  expense  alongside  the  vessel  with  the  exception  of  com- 
missions to  agents.  The  figures  with  prices  in  November,  1917,  give 
a  low  cost  alongside  vessel  of  $1.46  and  a  high  figure  of  $1.58  per 
100  pounds. 

Since  1880  a  tax  amounting  to  $11.19  per  net  ton  (3.38  pesos  '  gold 
per  100  kilo)  has  been  levied  on  all  exports  of  nitrate  of  soda.  Thia 
duty,  owing  to  method  of  collection  in  gold  currency  brought  about 
by  the  war,  amounts  to  about  $16.75  per  ton,  In  normal  times  this 
duty  yields  about  $32,000,000,  or  about  one-half  of  the  total  revenue 
of  the  Chilean  Government,  In  addition  the  Chilean  Govemnient 
derives  an  income  from  the  sale  of  its  lands.  At  certain  periods 
auctions  are  held  by  a  special  legislative  act,  the  quantity  and  quality 
of  the  nitrate  contained  in  the  lands  to  be  sold  having  been  appraised 
by  the  Government  and  the  minimum  ia  fixed.  The  Government 
also  contributes  liberally  to  a  propaganda  fund  to  encourage  con- 
sumption and  has  an  agent  stationed  in  Europe  to  keep  it  imormed 
of  the  market  conditions  and  the  result  of  the  propaganda  in  these 
markets. 

In  1913  there  were  about  77  nitrate  companies  in  Chile,  which 
together  operated  127  oficinas,  with  several  idle  and  others  under 
construction.  Up  to  recent  date  the  only  American  company  engaged 
in  the  mining  of  caliche  was  the  Du  Pont  Nitrate  Co. ,  a  subsidiary  of 
the  E.  I.  Du  Pont  de  Nemours  Powder  Co.,  Wilmington,  Del.  Tha 
Grace  Nitrate  Co.,  incorporated  in  October,  1916,  purchased  various 
properties,  representing  a  transaction  of  some  $3,000,000.  Its  oficina 
IS  a  thorougrdy  up-to-date  property  and  is  the  largest  American- 
owned  nitrate  plant  in  Chile.  Its  output  is  roughly  4,000  tons  of 
nitrate  per  month,  which  will  be  increased  to  6,000.  The  capitaliza- 
tion of  companies  owning  nitrate  oficinas  and  railroads  was  estimated 
in  1909  by  a  prominent  Chilean  Government  official  at  approximately 
$134,000,000.  This  same  authority  values  the  properties  at  less  than 
$30,000,000.  Most  of  the  companies  have  been  formed  since  1900 
and  are  as  a  rule  overcapitalized. 

Much  of  the  nitrate  produced  in  Chile  is  sold  through  commission 
houses  to  exporters.  These  exporters  purchase  their  nitrate  in  the 
Valparaiso  market,  export  it  from  the  several  ports  of  Chile  and  sell 
it  in  the  various  markets  of  the  world.  This  export  business  is 
handled  by  about  25  firms.  The  four  exporting  the  largest  quantities 
are  Antony  Gibbs  &  Co.,  of  Liverpool;  Folsch  &  Co.  and  Weber  & 
Co.,  of  Hamburg;  and  W.  R.  Grace  &  Co.,  of  New  York.  As  a  rule 
the  nitrate  is  shipped  in  chartered  vessels  and  the  charter  rate  ie  an 
important  item  in  the  cost  of  placing  the  nitrate  in  the  world's  markets. 
This  charter  rate  is  higher  to  the  United  States  on  account  of  the 
uncertainty  of  a  return  cargo  and  accounts  for  higher  prevailing  prices 
in  the  United  States  than  m  European  countries. 

Effect  ofihe  war  or-  the  CMlean  ir-dustry. — -With  the  outbreak  of  the 
European  war  the  shipments  of  Chilean  nitrate  practically  ceased  due 

Erincipally  to  the  presence  in  South  American  waters  of  a  German 
eet  under  the  command  of  Admiral  Von  Spee,     The  presence  of  this 
fleet  off  the  coast  of  South  America  was  not  an  accident  but  one  of 
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Germany's  predetermined  war  plans.  This  menace  to  the  shipment 
of  Chilean  mtrate  of  soda  was  removed  as  soon  as  Great  Britain  could 
get  a  large  naval  force  to  South  American  waters.  Sinc6  nitrate  of 
soda  represents  some  three-fourths  of  the  total  exports  of  Chile  and 
the  Government  derives  over  50  per  cent  of  its  revenue  from  the 
export  duty  on  nitrate,  the  temporary  cutting  oflf  of  the  foreign 
market  for  this  product  represented  a  veritable  calamity  for  Chile. 
The  revenue  derived  from  saltpeter  decreased  from  $32,446,303  in 
1913  to  $23,369,471  in  1914,  and  it  must  be  remembered  that  war 
was  not  declared  until  August  of  1914. 

The  production  decreased  from  a  normal  output  of  over  250,000 
tons  per  month  to  a  minimum  in  February,  1915,  of  89,904  tons. 
The  oficinas  in  operation  decreased  from  134  in  July,  1914,  to  a 
minimimi  of  36  in  March,  1915.  Beginning  with  March,  1915,  the 
production  gradually  increased  until  October,  when  the  monthly 
production  approximated  the  normal  prewar  output.  At  this  time 
the  number  of  oficinas  in  operation,  however,  was  somewhat  less 
than  before  the  outbreak  of  the  war,  probably  due  to  the  cessation 
of  operations  of  the  German  controUea  companies.  Aside  from  the 
sinkmg  of  the  German  fleet  by  the  British  navy  the  industry  was 
stimulated  by  the  Chilean  Government,  who  encouraged  the  producers 
to  continue  operations  by  advancing  3  pesos  for  each  quintal  of 
nitrate  mined  and  4  pesos  for  each  quintal  ready  for  shipment. 

The  decline  in  exports  of  Chilean  nitrate  in  the  later  part  of  1914 
from  the  normal  prewar  exports  is  shown  by  the  following  table: 

[Tons  of  2,000  pounds.] 


1913 
1914 
1915 


January  to 
Julv. 


1,545,410 

1,548,315 
1,152,552 


Augui5t  to 
September. 


1,472,716 
487, 162 


Although  nitrate  prices  in  countries  foreign  to  Chile  have  risen 
markedly  owing  to  war  conditions,  the  price  in  Chile,  owing  to  surplus 
stocks  awaiting  shipment,  has  not  responded  to  the  same  degree  as 
shown  by  the  table  of  prices  on  page  86.  At  the  present  time  (1918) 
virtually  all  of  the  selling  of  Chilean  nitrate  is  to  the  British  and 
United  States  Governments  under  a  well-defined  system;  and  the 
price  quotation  for  some  months  past  has  been  about  $2.67  per  100 
pounds  in  Chile.  The  United  States  is  taking  about  two-thirds  of 
the  output  of  the  Chilean  mines. 
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Chilean  nitrate  statistics  {short  tons). 


Chile. 

Production.' 

Exports 
of  nitrate 
of  soda." 

Revenue 

from  expOTt 

duty.s 

Year. 

As  nitrate 
of  soda. 

Equivalent 

of  nitrogen 

on  basis  of 

15.65  per 

cent. 

Per  cent 

of  total 

revenue 

ofCliile.' 

1913 

3,055,808          478.234 

3,015,479 
2,034,374 
2,227,599 
3,280,660 
3,055,180 
3,289,325 
167,328 

$32,896,947 
23,751,756 
24,564,128 
36,599,903 
38,892,824 
40,333,936 

48 

1914 

2,715,047 
1,935,143 
3,210,008 
3,319,918 
3, 170, 106 
556, 817 

424,905 
302,850 
502,366 
519,567 
496, 122 
87, 142 

52 

1915 

59 

1916 

59 

1917 

50 

1918 

44 

1919  3 

»  For  1913-1916,  inclusive,  from  Association  Salitrera  de  Propaganda;  1917-1919,  from  publications  of 
International  Institute  of  Agriculture,  Rome,  Italy.  - 

*  From  Caliche,  Organo  del  Institute  Cientiflco  E  Industrial  del  salitre,  Santiago,  Cnile,  August,  1919. 
3  First  three  months. 

Tanff  consideration, — Tariff  questions  on  nitrate  of  soda  involve  the 
recent  developments  of  synthetic  nitric  acid  and  ammonia  in  this 
country.  Until  the  entrance  of  the  United  States  into  the  war 
entire  dependence  was  placed  on  Chile  for  supplies  of  nitrate  of  soda 
needed  for  military  explosives,  chemicals,  and  fertilizers.  The  entry 
of  the  United  States  into  the  war  radically  changed  the  situation. 
The  demands  for  explosives  were  enormously  increased,  and  the 
alarming  success  of  the  German  submarines  during  1917  made 
dependence  on  Chile  for  nitrates  increasingly  dangerous.  The 
possibility  had  to  be  faced  that  the  German  submarines  would  secure 
virtual  command  of  the  sea. 

It  was,  therefore,  sound  public  policy  to  take  steps  to  insure  an 
adequate  supply  of  nitrates  from  sources  beyond  the  reach  of  the 
submarine.  The  nitrate  program  of  the  War  Department  was 
enormously  increased.  On  October  15,  1917,  the  erection  of  nitrate 
plant  No.  1  was  begun  near  Sheffield,  Ala.  This  plant  was  planned 
to  have  a  capacity  of  about  10,000  tons  of  ammonia  to  be  made 
by  the  direct  combination  of  nitrogen  and  hydrogen  in  accordance 
with  plans  prepared  by  the  General  Chemical  Co.  This  process  had 
not  been  previously  operated  on  a  large  manufacturing  scale  and  the 
War  Department  decided  not  to  place  entire  reliance  upon  it.  Cer- 
tainty of  production  at  an  early  date  became  the  paramount  .con- 
sideration, and  comparative  cost  and  probable  competitive  strength 
after  the  war  were  of  minor  importance. 

The  cyanamid  process  was  m  successful  large-scale  operation  at 
Niagara  Falls,  Canada,  and  the  technical  knowledge  of  the  staflf  of 
this  plant  was  available  to  the  Government  of  the  United  States. 
A  cyanamid  plant  could  consequently  be  erected  with  assurance  that 
when  completed  it  would  function  properly  without  long  delays  to 
correct  mistakes  in  design  almost  inevitable  when  the  design  is 
based  solely  on  small-scale  experiments. 
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Although  no  large-scale  plant  for  the  conversion  of  ammonia  into 
nitric  acid  was  in  operation  in  the  United  States,  much  experimental 
work  on  the  process  had  been  carried  out  by  the  American  Cyanamid 
Co.,  and  by  the  Bureau  of  Mines  in  cooperation  with  the  Semet- 
Solvay  Co.  These  experiments  had  been  sufficiently  successful  to 
justify  reliance  on  this  method  in  connection  with  the  Haber  and 
cyanamid  processes  in  preference  to  the  arc  process,  which  waa 
excluded  on  account  of  its  enormous  power  requirements.  Accord- 
ingly nitrate  plant  No.  2  was  started  near  the  Muscle  Shoals  on  the 
Tennessee  River  near  Sheffield,  Ala.  It  was  designed  to  produce 
220,000  tons  of  calcium  cyanamid,  equivalent  to  50,000  tons  of  am- 
monia annually.  It  is  expected  ultimately  to  use  water  power  from 
Muscle  Shoals,  but  since  at  least  three  years  will  be  required  to  build 
the  dams  and  power  houses  a  steam-power  plant  was  erected  to 
furnish  the  power  needed  at  once. 

Before  the  construction  of  plant  No.  2  had  proceeded  very  far,  the 
program  was  again  increased  and  orders  given  for  the  construction 
of  plant  No.  3  near  Toledo  and  plant  No.  4  near  Cincinnati,  which 
were  similar  to  No.  2  in  design. 

At  the  date  of  the  signing  of  the  armistice,  plants  Nos.  1  and  2  were 
in  operation  in  part,  although  all  the  units  were  not  yet  completed. 
Plants  Nos.  3  and  4  had  advanced  only  a  little  beyond  the  preliminary 
work  of  clearing  the  land  and  laying  foundations.  Further  work  on 
No.  3  and  No.  4  was  stopped,  and  these  plants  have  been  abandoned. 

Plant  No.  1,  which  was  to  produce  synthetic  ammonia,  however^ 
was  not  completely  successful.  Mistakes  were  made  in  the  design, 
so  that  the  completed  plant  did  not  operate  in  an  entirely  satisfactory 
way.  This  is  not  surprising  since  the  designs  were  based  on  experi- 
ments on  a  much  smaUer  size,  and  no  one  in  America  had  any  experi- 
ence in  the  operation  of  a  large  size  commercial  plant.  Ordinary 
business  prudence,  which  requires  that  every  detail  of  design  should 
be  perfected  through  construction,  operation,  and  modification  of  a 
single  large  size  unit  before  the  construction  of  a  large  plant  of  many 
units,  was  deliberately  neglected  in  this  case  on  account  of  the  urgent 
necessity  for  speed.  Much  of  the  construction  is  of  good  usable 
quality,  includmg  railroad  connections,  the  village  for  workmen, 
power  plant,  repair  shops,  offices,  factory  buildings,  and  a  large  part 
of  the  special  manufacturing  equipment.  Some  of  the  special  equip- 
ment for  the  process  will  have  to  be  redesigned  and  rebuilt.  Tne 
titles  to  the  patents  on  the  Haber  process  have  been  seized  by  the 
Alien  Property  Custodian,  and,  therefore,  the  need  of  avoiding 
infringement  will  no  longer  hamper  the  reconstruction  of  the  plant. 
There  can  be  little  doubt  that  it  can  be  put  in  good  working  con- 
dition by  the  expenditure  of  a  small  fraction  of.  the  original  cost. 
The  cyanamid  plant  (Nitrate  Plant  No.  2)  is  of  good  design  and  in 
good  working  order,  the  design  having  been  prepared  by  engineers 
experienced  in  the  operation  of  a  successful  large  plant. 

The  final  disposition  of  these  plants  which  are  owned  by  the  Gov- 
ernment has  not  been  decided  at  the  present  time  (January,|1921). 
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There  are  three  possible  methods  of  disposition:  First,  Government 
ownership  and  operation  of  the  plants  directly  or  indirectly  through 
a  corporation  controlled  by  the  Government;  second,  the  sale  of  the 
plants  to  private  firms  with  the  idea  that  they  would  operate  them 
lor  the  production  of  fertilizer  materials  if  a  purchaser  can  be  found; 
third,  tne  Government  to  retain  the  ownership  and  not  operate  the 
plants,  holding  them  in  reserve  for  mihtary  emergency. 


SODIUM   NITRITE. 

Description  and  uses. — Sodium  nitrite  is  a  chemical  compound  of 
the  formula  (NaNOj).  It  forms  small  crystals  which  possess  a  faint 
yellow  color;  the  pure  dry  salt  is  colorless.  The  salt  dissolves 
readily  in  water.  The  commercial  product  contains  between  96 
and  98  per  cent  of  sodium  nitrite. 

Sodium  nitrite  is  used  chiefly  in  the  manufacture  of  azo  dyes  and 
in  the  dyeing  of  textiles,  where  it  is  used  to  develop  the  color  on 
the  fiber.     It  also  has  minor  laboratory  and  pharmaceutical  uses. 

Occurrence  and  preparation. — Sodium  nitrite  occurs  native  in  small 
amounts  in  Chile  saltpeter.  It  has  been  usually  prepared,  however, 
by  the  reduction  of  sodium  nitrate  (Chile  saltpeter).  The  reducing 
agents  are  usually  lead,  iron  filings,  or  graphite. 

On  a  large  scale  sodium  nitrite  is  made  by  reducing  sodium  nitrate 
by  means  of  lead.  The  lead  used  should  be  as  free  as  possible  from 
zinc  and  antimony.  The  nitrate  of  soda  is  first  melted  in  a  cast- 
iron  vessel;  the  required  amount  of  lead  is  then  added,  keeping  the 
liquid  in  constant  agitation.  The  product  from  this  fusion  contains 
over  90  per  cent  sodium  nitrite  and  some  caustic  soda  and  unre- 
duced nitrate  of  soda.  This  mass  is  extracted  with  water,  the 
alkaline  liquid  is  neutralized  with  nitric  acid,  and  allowed  to  settle. 
The  clear  liquid  is  now  evaporated  and  run  into  lead-lined  wooden 
tanks  to  crystallize.  The  mother  liquors  from  the  first  batch  of 
crystals  can  be  evaporated  several  successive  times  with  a  yield  of 
crystals  each  time.  The  crystals  obtained,  however,  decrease  in 
purity  with  the  increase  in  number  of  evaporations.  If  an  espe- 
cially pure  product  is  desired  the  salt  is  recrystallized. 

Sodium  nitrite  is  also  produced  from  atmospheric  nitrogen  and 
by  the  oxidation  of  ammonia,  which  may  be  produced  from  by- 
product coke  ovens  or  synthetically  from  atmospheric  nitrogen.  In 
the  oxidation  of  nitrogen  by  the  arc  process  equal  volumes  of  nitrous 
and  nitric  oxide  can  be  produced  under  certain  conditions.  This 
mixture  when  absorbed  in  a  solution  of  soda  ash  forms  sodium 
nitrite.  The  same  proportion  of  nitrous  and  nitric  oxides  can  be 
obtained  in  the  ammonia  oxidation  process  and  can  be  absorbed  to 
form  sodium  nitrite.  The  arc  process  method  is  used  in  Norway, 
and  by  the  American  Nitrogen  Products  Co.,  Seattle,  Wash.,  while 
the  ammonia  oxidation  method  is  being  used  by  the  Solvay  Process 
Co.,  at  Syracuse,  N.  Y. 

Imports. — The  imports  of  sodium  nitrite  have  increased  from 
1,696,567  pounds  in  1915  to  3,675,179  pounds  in  1917.  This  increase 
can  be  accounted  for  by  the  establishment  of  a  dye  industry  in  the 
United  States. 
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Description  and  uses. — ^Potassium  nitrate  or  saltpeter  is  a  chemical 
compound  containing  potassium,  nitrogen,  and  oxygen.  It  has  the 
chemical  formula  KNOg.  It  is  very  similar  to  sodium  nitrate  in 
its  chemical  properties.  When  pure  it  is  a  white  crystalline  powder, 
or  transparent  colorless  prisms.  It  is  readily  soluble  in  water  and 
has  a  cooling  saline  taste.  There  are  two  grades  of  nitrate  of  potash, 
a  crude  product  used  principally  for  fertilizer  purposes  and  a  refined 
grade  used  for  chemical  purposes.  The  crude  is  admitted  free  of 
duty  while  the  refined  is  dutiable  at  $7  per  ton. 

The  chief  use  of  nitrate  of  potash  is  in  the  manufacture  of  explosives 
and  fertilizers.  The  Census  of  Manufactures  for  1914  shows  that  the 
explosives  industry  consumed  about  2,700  short  tons  of  nitrate  of 
potash,  which  was  a  decrease  from  the  consumption  in  1909  of  about 
3,500  short  tons.  The  same  source  shows  that  in  1914  that  the 
fertilizer  industry  consumed  507  short  tons  of  nitrate  of  potash 
valued  at  $28,287.  Potassium  nitrate  is  also  used  in  the  manu- 
facture of  matches,  in  pyrotechnics,  in  assaying,  in  metallurgical 
operations,  for  analytical  purposes,  and  for  curing  meat.  It  has  a 
minor  use  for  pharmaceutical  purposes. 

Occurrence  and  preparation. — ^Potassium  nitrate  or  saltpeter  is 
obtained,  chiefly,  from  natural  deposits  in  British  India  and  from 
nitrate  of  soda  by  treatment  with  potassium  chloride. 

In  many  tropical  countries,  especially  in  India,  Persia,  and  Egypt 
native  deposits  of  potassium  nitrate  are  found  impregnating  tne 
earth  in  the  neighborhood  of  large  cities.  The  most  important 
deposits  are  in  the  district  of  Tirhut,  Bengal.  The  deposits  are 
constantly  forming,  a  white  crust  appears  on  the  surface  and  is 
scraped  up,  lixiviated  with  water,  and  the  clear  solution  evaporated 
to  obtain  the  nitrate  of  potash. 

In  addition  to  these  Indian  earths  the  Chilean  nitrate-bearing 
earths  or  ** caliche^'  contain  nitrate  of  potash  varying  from  1  to  as 
high  as  18  per  cent  in  some  deposits.  The  E.  I.  Du  Pont  Co.  has 
developed  a  method  for  separating  the  nitrate  of  potash  from  the 
nitrate  of  soda  in  working  the  Chilean  caliche.  This  process  is  now 
supplying  considerable  nitrate  of  potash  to  this  country  and  should 
continue  to  develop,  as  it  is  worked  in  conjunction  with  the  produc- 
tion of  nitrate  of  soda. 

There  is  also  some  potassium  nitrate-bearing  earths  in  Mexico 
and  Central  America.  These  deposits  are  very  similar  to  those  in 
India.  Offerings  from  this  source  have  been  made  to  the  American 
manufacturers  of  fertilizers  but  the  price  has  been  too  high  to  com- 
pete with  Indian  nitrate  from  British  India  which  is  now  being 
secured  by  a  cooperative  agreement  with  the  British  Government. 

The  most  important  commercial  source  of  nitrate  of  potash  is  from 
nitrate  of  soda  by  treatment  with  potassium  chloride.  A  hot  solu- 
tion of  potassium  chloride  is  treated  with  the  required  amount  of 
nitrate  of  soda,  the  two  materials  combining  to  form  nitrate  of  potash 
and  common  salt.  On  evaporation  of  the  solution,  the  salt  being  the 
more  insoluble  precipitates  out  and  is  removed  from  the  solution. 
When  the  solution  has  reached  a  certain  density,  the  clear  liquor  is 
drawn  off  into  crystallizing  tanks.     Here  it  is  allowed  to  cool  while 
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being  agitated  and  the  nitrate  of  potash  crystallizes  as  a  fine  meal 
known  as  "crystal  meal/' 

Prior  to  the  fiscal  year  1913  over  90  per  cent  of  our  imports  of  crude 
nitrate  of  potash  came  from  British  India.  In  1913  we  received 
about  55  per  cent  from  India  and  about  44  per  cent  from  Germany. 
This  shows  that  Germany  was  fast  increasing  her  hold  on  this  article. 
In  1914  the  imports  from  Germany  were  very  small  and  sinc«  have 
been  cut  ofiF  entirely.  The  total  imports  of  crude  nitrate  of  potash 
during  1914  and  1915  were  far  below  normal  prewar  imports.  In 
1917  the  imports  became  normal  again. 


CALCrCTM   NrTRATE   OR    NITRATE    OF   LIME. 

Calcium  nitrate  or  nitrate  of  lime  is  an  inorganic  nitrogen  com- 
pound which  is  used  to  some  extent  as  a  fertilizer  material.  It  is  a 
white  salt  obtained  by  combining  nitric  acid,  usually  produced  by 
synthetic  processes,  with  lime.  It  contains  4  molecules  of  water  and 
has  the  chemical  formula  Ca(N08)j4H20.  It  has  a  nitrogen  content 
of  13  per  cent  as  compared  with  15.5  per  cent  of  nitrogen  in  Chilean 
nitrate  of  soda.  On  soils  where  lime  is  needed  it  is  more  eflFective 
than  nitrate  of  soda.  The  principal  defect  in  nitrate  of  lime  is  that 
it  absorbs  moisture  very  readily  and  deteriorates  in  quality  on  ex- 
posure to  air.  It  is  necessary,  therefore,  to  ship  it  in  casks  instead 
of  bags.  It  is  also  disagreeable  to  handle.  For  these  reasons  nitrate 
of  lime  is  not  generally  finding  favor  as  a  fertilizer  material. 

Nitrate  of  lime  is  manufactured  principally  by  the  Norwegian 
Nitrate  Works  Co.,  the  annual  production  being  about  90,000  tons. 
Considerable  quantities  are  alSo  made  in  Germany.  A  factory  using 
the  Pauling  arc  process  was  built  in  1912  at  Nitrolee,  S.  C,  for  the 
manufacture  of  8  tons  of  nitrate  of  lime  daily.  This  plant  operated 
only  a  year  or  two.  as  there  was  a  more  profitable  market  for  the  elec- 
trical power  than  for  the  calcium  nitrate. 

The  Federal  Trade  Commission  reports  in  1916  that  between  3,000 
and  4,000  tons  of  nitrate  of  lime  are  imported  annually  into  the 
United  States,  almost  entirely  from  Norway,  for  fertilizer  and  other 
purposes.  Of  this  quantity  all  but  about  400  tons  is  imported  on 
the  Pacific  coast,  where  it  is  used  largely  by  the  citrus  fruit  growers 
of  California.  Hawaii  also  takes  considerable  quantities  for  fruit 
orchards  and  sugar  plantations.  The  distribution  in  the  United 
States  is  through  exclusive  agents. 

The  official  import  statistics  combine  nitrate  of  lime  with  acetate 
and  chloride  of  lime,  so  separate  figures  are  not  available. 

Nitrite  of  soda — Production  in  United  States. 
[From  V.  S.  Geological  Siirvoy.l 


Year. 

Short  tons. 

Value. 

1917                   

8fil 

i,7ni 

676 

I4S0  145 

IQlft                        » 

6()9  779 

1919  a 

lol  621 

o 


1 

I 


'Production  of  American  Nitrogen  Prmlucts  Co.,  Seattle,  Wash,  is  not  included  in  this  total. 
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Nitrate  of  soda 

or  cubic  nitrate — Imports  by  countries  (fiscal  years). 

Imported  from— 

1909 

1910 

1911 

Tiong  tons. 

Value. 

Long  tons. 

Value. 

Long  tons. 

Value. 

Germany 

6,032 

18,338 

329,124 

$266,369 

1,020,960 

11,296,083 

10 

11,867 

538,119 

$260 

626,160 

16,225,296 

85 

17,979 

528,435 

$3,653 

Canada.' 

851,419 

Chile 

16,244,812 

Total 

353,494 

12,583,417 

550,495 

16,874,602 

546,525 

17, 101, 140 

Imported  from— 

1912 

1913 

1914 

Long  tons. 

Value. 

1 
Long  tons. 

Value. 

Long  tons. 

Value. 

(7rermaT»y 

84 

6,095 

475,560 

$3,909 

304,773 

15,123,210 

45 

15,316 

573,773 

$2,408 

774,006 

19,942,419 

20 

2,810 

661,209 

$1, 032 

Canada.' 

140, 475 

Chile 

17,808,763. 

Total 

481,739 

15,431,892 

589,136 

20,718,968 

564,049 

17,950,786^ 

Imported  from— 

1915 

1916 

1917 

Long  tons. 

Value. 

T^ng  tons. 

Value. 

Long  tons. 

Value. 

Canada. 

2 
577,120 

95 
$16,355,595 

4,717 
1,067,005 

$217,863 
31,911,384 

Chile 

1,261,659 

$44, 231, 240^ 

Total 

577,122 

16,355,701 

1,071,728 

32,129,897 

1,261,650 

44,231,240- 

Nitrate  of  potash ^  crv/ie — Imports  by  countries  {fiscal 

years). 

Imported  from— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

GermaTiy 

510 

66,231 

1,360 

17,400,555 

$29 

2,007 

40 

510,357 

450,556 

$7,741 

132,710 

$2. 195- 

England. 

Canada *.. 

British  India 

11,306,332 

339,690 

9,144,837 

280,354 

Total 

17,470,656 

512,473 

11,767,264 

347,440 

9,277,547 

282,549> 

Imported  from— 

1912 

1913 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

804,323 

$13,593 

4,964,700 
23,178 

6,166,352 
56,988 

$80,593 
1,014 

207,358 
1,485 

112,717 

$2, 167 

Canada 

British  India 

6,171,431 

213,258 

3,433,863 

113, 177 

Russia 

Total 

6,975,754 

226,851 

11,213,926 

290,492 

3,546,580 

115,344 

Imported  from— 

1915 

1916 

1917 

Poimds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

E  neland 

4,282,960 

120,415 

1,106,770 

22,400 

$577,055 

27,695 

152,705 

4,363 

5,102,643 

$736,594 

Canada 

British  India ,... 

670,930 

$22,083 

456,000 
10,192 

82,300 

Japan 

1,747 

Total : 

677,785 

22,483 

5,532,545 

761,818 

10,171,654 

904, 50& 

TARIFF  INFORMATION   SURVEYS. 
da,  nilraU  of^Importt  for  contwnption — Revenue 


Fiscal  y«r. 

Rsteofduty. 

Qiuntllf. 

Vftlufl. 

cj?^*,5d. 

VBlueper 

Actual  u. 

IS 

i;808;ms 

tl       111 

37S 
7           S74 

30.77 
32!  02 

1:1 

2a  22 
20.  H 
35.  HI 
43.17 

Per™. 

Potath,  tiitraU  of,  or  Moltptter — ImporU/or  eonsumpfton — Revenue. 


— 

RBte  ol  duty. 

Qoantlty. 

Value. 

Duly 
ccdlected. 

quantity. 

Actualaiu! 

PDundi. 
18,7*8,117 
17  470  54g 
11,348,198 
B, 288,557 
6,172,441 

'•f'i 

Ill 

282,835 
213,288 
288,995 
115,470 

734^123 
9W,S08 

""SS 

P(TC«t. 

033 
033 

da 

do 

-:S:::::  : 

1908 

)  cent  per  pound. - 

328,759 

iii 

78; 180 

117,487 

38^384 
23,898 

4,308 
15,887 

»i 

i6;i93 

H,833          to 

13,' 054 

2^214 
1,968 

899 
238 

054 
038 

054 

ose 

OSS 
055 

9.3. 

1910 

2" 

Il-J 

8.» 

5.7: 

1.81 

Soda,  nilrUe  o/^Imporlt/oT  comumpiion — Revenue. 


riscalyear. 

Hate  of  duty. 

Quantity. 

V.,™. 

Dullas 

Value  per 
quantity. 

.'048 
.187 

:0(9 

;ot3 

■a 

Actual  and 
rate. 

21  cants  per  pound. 

199,887 

■Hi 

l,89l!23a 

!:S:SSJ 

5  ,233 
2  ,20s 

4  ,399 

5  ,595 

89:388 

i7o;ieo 

2ei.flS5 
248,294 

3^809 

Pit  cat. 

2  cents  per  pound. 

9[554 

3,0«2 
8,458 

12:9« 

i  ccrit  per  potuid . 

TARIFF  INrOBMATJON  SURVEYS. 

NitraU  ofgoda,  price*  {vihoUiatt)  per  100  patindt,  New  York,  ipot. 
[From  Oil.  Paint,  and  Drog  Repoiler.) 


,„„,... 

April. 

July. 

OMobw. 

11^" 

1.90- 
3.2£~ 

IK 

11: 

3.22- 
S.CW-S.10 

a": 

PricM  o/nHlraU  in  Chile  akmgHde  vaael. 


Nitrate  o/toda,  prices  (^whoUtale)  per  100  pounds.  New  York,/uturei. 

(FiDia  Oil,  Point,  sod  I>ni£  Reporter.] 


January. 

April. 

July. 

October. 

(2.M-B.22 

ST 

4.  MI- 

1 GoTemment  fiied  price. 


Q  Amerlcoa  Fertlllier,  1 
12. SI  I  1911.. 


TABIPF  INFOBMATION   SURVEYS. 

Nitrate  o/aoda,  prica  {wholitale)  per  100  povniU,  New  York,  ipot. 
[From  Oil,  Paint,  and  Drag  Reportor.) 


January. 

Ai*ll. 

July. 

Ootolwr. 

0.20-12.11 
1.SS- 

S-. 

3.2S- 

3.25- 
M.SO-l.flO 

12.35- 

2.«0- 

ii: 

9.00-5.10 

12.4t-tl.4T 

2.47- 

2.faf%gQ 

Prieet  ofn'itraU  in  Chile  alongtidt  vtttel. 


Nitrate  ofioda,  prices  {wholetale)  per  100  poun4s,  New  York,  futures. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


January. 

April. 

July, 

October. 

12.20 -n.  22 
1.22-2:27 

t.4b  -  tm 

12.35 
.,2.-S 

t2.*5-»,17 

2!l 

aio 
4. as-  4.2 
M.IO- 

4!io-<!2s 

1  Government  fiied  price. 


FerlllUBr,  Mar.  3, 1917.] 
.34  ]  IBll 


.    3.22 

.    2.75 

.  3.se 


'ears  liy  quarters. 

■& 

Dunkirk, 

tS& 

Hamburg, 

'iSSS: 

New  York, 
United 

12.10 

i*M 

42 

48 

1.80 

^ 

2 

2.07 

2.23 

2.M 

■      TARIFF   INFOnMATION   SURVEYS. 
Nitrite  ofioda,  price*  (wholetale)  spot,  New  York,  per  pound. 

IFrom  on,  Paint,  and  Drug  Reporlfr.] 


c«,. 

w 

»»,,.  „.» 

■."*»"'"■ 

SaUpeUr  (potaisiur 


nitrate),  prices  (wbotetale)  spot,  New  York,  per  pound. 
I  Oil,  Pttinl,  uid  Drug  RepoiWr,  New  York.] 


Crude. 

BeDued. 

M.. 

Refined. 

Ctnti. 

1 

Oent: 

CVnte. 

"f.i 

Bfi-70 

Qran- 
ulsted 

Pow- 
dered. 

ssr 

Granu-I   Pow- 
lal*d.  1  dared. 

at 

28-28 

J7-27 
27-27 

'•"■i, 

32-M 
31-31 

U  -la     16J-lfl 

13^14     lijlis 
13V-14  '  14)-15 
13J-1S     15^18 

CM. 

S 

27 

-28 
l251 

!)-}( 

if!* 

' 

TARIFF  INFORMATION   SUEVETS. 
Rates  of  duty. 

OF  SODA. 


- 

TarlfT  classification  or  description. 

Rates  of  ducr, 

specific  and  ad 

TOlorem. 

Para- 
graph 

i 

NITRATE  OF  POTASH. 


Nitrat. 
;  Nltrat-' 


of  poUA,  or  saltpeter,  crude. 

nitrate  of,  or  ■altpeter,  refined... 

at  potarii,  or  laUpeleT,  crude 

nitrate  of,  or  nltiMtw,  refined . . . 
olpotaidi,  or  saltpeter,  crude 


pound. 


|No 

76 

■^i% 

nltrlt 

2(  cents  per  pound. 
2  cents  per  pound. 
J  cent  per  pound. 

*    • 

|Nnt  mentioned  spe^flcaily  prior  to  IBW.] 

1    ^^ 

Caidun. 

nitra 

^ 

Free  list 

Court  and  Treasury  Decisions. 

itrite  of  soda  was  held  dutiable  under  the  act  of  1883  as  a  chem- 
salt  and  not  exempt  from  duty  as  nitrate  of  scda  or  cubic  nitrate, 
A..  733,  T.  D.  11558;  Appeal,  T.  D.  9457.) 


SODIUM  PHOSPHATE. 

[Par.  67,  actotlOIS.    J  csnt  per  pound.] 


Year. 

years). 

ImpOTtafo 
years). 

Raliolo 

Value 
(linporta 
for  con- 

olduty. 

ouaoUtv 
(pound). 

ss 

Pmiiiii. 

Potradi. 
1,354,707 

■isslsoo 

i;SBl 

P^c^i. 

11,  W6 

(') 

■V;| 

KMl-OO 
188.00 

3,112:00 

s!80 

10.017 
('■) 
1.018 

'.m 

30,-m.m 

4.« 

2e,«io,ooo 

2»;  520;  000 

(') 

'  Domanic  exporunc 


General  Information. 

Description. — There  are  a  number  of  sodium  phosphates  known 
■which  can  be  distinguished  by  chemical  means.  The  most  important 
of  these  and  the  one  most  common  in  commerce  is  disodium  phosphate 
(Na,HPO,).  This  compound  is  also  shown  as  neutral  phosphate, 
secondary  phosphate,  and  is  usually  the  phosphate  meant  when 
simply  the  designation  sodium  phosphate  is  used.  This  phosphate 
is  ordmarily  employed  for  various  technical  uses,  as  it  is  more  stable 
than  the  other  phosphates.  It  is  very  soluble  in  water  and  crystal- 
lizes from  its  aqueous  solutions  in  large  prisms  containing  twelve  mole- 
cules of  water.  These  crystals  on  exposure  to  air  gradually  lose  their 
water  of  crystallization.  If  sodium  phosphate  is  crystallized  from  a 
solution  at  a  temperature  above  30  "  C.  crystals  containing  only  seven 
molecules  of  water  are  obtained  which  do  not  lose  their  water  on 
exposure  to  the  air.  Crystals  of  sodium  phosphate  melt  at  30°  C, 
losmg  all  of  their  water  of  crystallization  at  100°  C.  On  further 
heatmg  sodium  phosphate  decomposes  into  sodium  pyrophosphate, 
the  decomposition  bemg  complete  at  300°  C 

Sodium  phosphate  suitable  for  pharmaceutical  purposes  "contains 
not  less  than  39.25  per  cent  nor  more  than  44  per  cent  of  anhydrous 
sodium  phosphate  (disodium  orthophosphate)  corresponding  to  not 
less  than  99  per  cent  of  the  crystallized  salt." 

Uses. — Sodium  phosphate  is  used  in  the  textile  industries,  especially 
the  silk  industry,  in  the  weighting  of  the  material  in  dyeing.  It  is  also 
used  in  the  preparation  of  enamels  and  in  tinning  and  soldering.  It 
also  has  important  pharmaceutical   uses,  as  a  product  can  be  obtained 
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in  the  pure  state  and  free  from  arsenic  which  is  very  desirable  for  this 
purpose.  Sodium  phpsphate  has  an  important  use  in  analytical 
chemistry.     Its  chief  use  is  in  the  manufacture  of  baking  powders. 

Of  the  other  sodium  phosphates  the  following  may  be  mentioned : 

Trisodium  phosphate  (NajFO^).     This  is  also  known  as  the  basic  or 
tertiary  phosphate.     This  salt  was  manufactured   in   the  United 
,  States  during  1917,  according  to  the  reports  of  the  United  States 
Geological  Survey. 

Monosodium  phosphate  (NaH2P04),  which  is  also  known  as  primary 
or  acid  phosphate. 

Double  salts  of  sodium  phosphate  are  frequently  found.  One  of 
the  most  important  of  these  is  sodium  ammonium  phosphate  or 
microcosmic  salt,  which  has  important  analytical  uses. 

Domestic  production  and  consumption. — Sodium  phosphate  may  be 
obtained  from  dicalcium  phosphate  by  treatment  with  soda  ash. 
On  a  commercial  scale  it  is  usually  prepared  directly  from  bone  ash 
or  phosphorite.  Either  of  these  materials  is  digested  in  sulphuric 
acia  for  a  considerable  length  of  time,  thus  forming  a  solution  of 
phosphoric  acid  and  monocalcium  phosphate.  This  solution  is  con- 
centrated, filtered,  and  the  neutral  sodium  phosphate  allowed  ta 
crvstallize  from  the  solution. 

The  production  of  sodium  phosohate  in  1914,  as  reported  by  the 
census,  was  15,397  short  tons,  valued  at  $853,528.  The  Geological 
Survey  reported  the  production  of  sodium  phosphate  in  1917  as  13,305 
short  tons,  valued  at  $711,283,  which  is  less  than  the  1909  produc- 
tion. The  output  during  1919  was  14,760  short  tons,  valued  at 
$1,733,996,  a  slight  decrease  from  1918.  The  domestic  production 
practically  supplies  our  consumption  as  the  import  of  sodium  phos- 
phate is  small.  In  1914,  even  with  an  abnormal  importation,  the 
import  was  less  than  5  per  cent  of  the  domestic  production.  The 
imports  since  then  have  declined  greatly  until  in  1918  only  112 
pounds  came  in. 

The  price  of  phosphate  of  soda  increased  from  a  normal  prewar 

f)rice  of  2.1  cents  per  pound  to  a  maximum  of  7  to  8  cents  in  the 
atter  half  of  1916.  The  price  in  1917  was  constant  at  6  to  7  cents 
per  pound,  in  1918  at  4  to  4^  cents,  and  in  April,  1919,  the  price  was 
3}  to  3 J  cents  per  pound. 

Tariff  history. — Phosphate  of  soda  was  first  mentioned  by  name  in 
the  act  of  1913  as  dutiable  at  one-fourth  cent  per  pound.  It  had 
previously  been  dutiable  at  25  per  cent  ad  valorem  as  a  chemical 
compound.  The  duty  of  one-fourth  cent  per  pound  has  been  equal 
to  aoout  14  per  cent  ad  valorem  at  normal  prices  ($0,017),  as  com- 

f)ared  with  the  former  duty  of  25  per  cent.     The  ad  valorem  equiva- 
ent  since  1915  has  decreased  to  as  low  as  0.41  per  cent,  owing  to  the 
high  prices  during  the  war. 
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Sodium  phosphate — Production  in  United  States, 

OFFICIAL  SOURCE. 
[From  Federal  census.] 


Year. 


1899 
1904 
1909 
1914 


Quantity. 


Sh&ri  10719. 

2,340 

4,830 

12,290 

15,397 


Value. 


$155,980 
244,373 
540,282 
853,528 


OTHER  SOURCES. 
[From  Ocoloslca]  Survey.] 


1917 
1918 
1919 


Short  tnvf. 
13,305 
15,620 
14,760 


?71 1,283 
1,427,947 
1,733,996 


Phosphate  of  soda — Imports  for  consumption — Revenue. 


Fiscal  year. 


1907. 
190K. 
1909. 
1910. 
1911. 
1913. 
1914. 
1915. 
1916. 
1917. 
191S. 


Rate  of  duty. 


25  per  cent 

do 

do 

do 

do 

do 

i  cent  per  pound , 

do 

do 

do 

do 


Quantity. 


Pounds. 


25,3««1 

49, 153 

62, 192 

43, 868 

30 

1,364,767 

485,300 

1,066 

1,561 

112 


Value. 


S619 

707 

1,045 

750 

14 

24,967 

7, 765 

79 

521 

69 


Duty 
collected. 


$154 

176 

261 

187 

3 

3,411 

1,213 

2 

3 


Value  per 
unit  of 

quantity. 


10.024 
.014 
.017 
.017 
.467 
.018 
.016 
.074 
.333 
.616 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent, 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

13.67 

15.62 

3.38 

.75 

.41 


Phosphate  of  soda  ^  commercials  prices ^  wholesale,  cents  per  pound. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


January,  1912 2A-2A 

April,  1912 2A-2A 

July,  1912 2tV2A 

October,  1912 2^2^ 

January,  1913 2^2^ 

April,  1913 2t»5-2A 

July,  1913 2tV-2A 

October,  1913 ^iir^^ 

January,  1914 ^^2^ 

April,  1914 2t»5-2tV 

July,  1914 2A-2A 

October,  1914 2i  -2| 

Januaiy,  1915 2i  -23 

April,  1915 2i  -2| 

July,  1915 2|  -2f 

October,  1915 2|  -2^ 

Januarv,  1916 2i  -2| 

April,  i916 5*  -6 


July,  1916 7  -8 

October,  1916 7  -8 

January,  1917 6  -7 

April,  1917 6  -7 

July,  1917 6  -7 

October,  1917..." 6  -7 

January,  1918 4^-7 

April,  1918 4-4* 

July,  1918 4-45 

October,  1918 4  -4i 

January,  1919 4  -4j 

April,  1919 3i-3* 

July,  1919 35-3i 

October,  1919 3J-4 

January,  1920 4  -4^ 

April,  1920 4  -4^ 

July*  1920 4|-5 


Phosphate  of  soda — Rates  of  duty. 


Act  of— 

Par. 

1883 

92 

1890 

76 

1894 
1897 
1909 

60 
3 
3 

1913 

67 

Tariff  classification  or  description. 


*  *    *    and  all  chemical  compounds  and  salts,  by. whatever  name 
known,  and  not  specially  enumerated  or  provided  for  in  this  act. 

*  *    *    and  all  chemical  compounds  and  salts,  not  specially  pro- 
vided for  in  this  act. 

do 

do... 

*  *    *    and  all  chemical  compounds,  mixtures,  and  salts,    *    *    * 
not  specially  provided  for  in  this  section. 

Soda:    *    *    ♦    phosphate  of 


Rates  of  duty,  spe- 
cific and  ad  va- 
lorem. 


25  per  cent  ad  va- 
lorem. 
Do. 

Do. 
Do. 
Do. 

i  cent  per  pound. 


i 

t 

I 


L 
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SODIUM  SILICATE. 

ct  011913.    Frm.    Inntudie  liliciD  acid,  par.  M.. 


SUMMAET. 


Description. — Silicate  of  soda,  "water  glass"  or  "soluble  glass," 

a  chemical  compound  produced  from  silica  (sand)  and  an  alkali 
It,  usually  soda-ash.  It  is  marketed  mostly  in  water  solutions 
it  also  to  some  extent  as  a  solid.     Silicate  of  soda  is  used  chiefly 

an  adhesive  in  the  manufacture  of  various  forms  of  fiber  and  paper 
iard  and  as  a  "filler"  in  the  manufacture  of  soap. 
Silicic  acid  as  used  in  commerce  is  silicic  acid  anhydride  or  silica. 

ia  either  the  product  precipitated  from  alkaline  solutions  of  silicate 

soda,  which  is  a  white,  bulky,  amorphous  powder,  or  it  is  natural 
rms  of  sihca  (quartz,  flint,  sand,  infusorial  earth). 
Domestic   production. — The    production    of   silicate    of    soda    has 
sreased  from  34,170  short  tons  in  1909  to  169,049  short  tons  in 
14  and  254,011  short  tons  in  1917.     There  was  a  further  increase 

1918  and  1919.  The  output  for  1919  was  300,138  short  tons, 
lued  at  $5,879,628.     The  production  of  silicate  of  soda  in  terms 

the  ordinary  40°  Baiim^  grade  has  been  estimated  by  one  of  the 
■ge  manufactm'ers  as  295,000  short  tons  in  1917  and  335,500  tons 

1918.     This  increase  is  probably  due  to  the  large  increase  in  the 
es  of  silicate  of  soda,  as  the  imports  have  been  small  and  have 
own  no  marked  decrease. 
The  domestic  production  has  practically  supplied  our  consumption, 

the  imports  have  not  amounted  to  more  than  1.5  per  cent  of  our 
oduction.  Since  the  outbreak  of  the  war  this  country  has  devel- 
ed  an  export  trade  in  silicate  of  soda  which  during  the  fiscal  year 
18  amounted  to  13,064  short  tons,  valued  at  $375,110.  Prior  to 
18  no  exports  of  silicate  of  soda  are  shown  in  Commerce  and 
ivigation. 

The  materials  necessary  for  the  manufacture  of  silicate  of  soda  are  . 
pure  grade  of  silica  (usually  white  quartz  sand)   and  an  alkali. 
ually  soda-ash. 

The  process  is  simple  and  may  be  carried  out  with  comparatively 
sxpensive  equipment.  In  order  to  secure  the  physical  properties 
eessary  for  some  of  its  uses,  however,  considerable  accuracy  in 
mposition  is  required,  needing  large  equipment  and  much  technical 
ill. 

The  industry  is  apparently  rather  widespread.  It  would  seem 
tter  policy  to  locate  manufacturing  plants  near  the  large  marketSi 
ice  it  would  be  more  economical  to  ship  the  sand  and  soda-ash 
itead  of  a  water  solution  of  silicate  of  soda. 

Foreign  production. — Figures  on  foreign  production  are  not  avail- 
le.  Germany  prior  to  the  war  exported  between  14,000  and 
,000  short  tons  per  year. 


TARIFF  INFOBMAXION  SURVEYS.  93 

Imports. — The  imports  of  silicate  of  soda  have  been  practically 
constant  at  about  700  short  tons  per  year.  This  quantity  has  been 
less  than  1.5  per  cent  of  our  domestic  production. 

The  imports  of  silicic  acid  have  been  small  and  sporadic.  There 
were  no  imports  in  1917  or  1918. 

Prices. — ^The  prevailine  price  of  ti^e  40°  BaumS  liquid  grade  of 
silicate  of  soda  in  buyers  tank  cars,  f .  o.  b.  plant  has  increased  from 
42i  cents  per  100  pounds  in  1915  to  $1.35  for  1919.  The  price  of 
"solid"  silicate  is  about  2i  times  the  price  of  the  40°  liquid. 

Tariff  history. — Silicate  of  soda  was  first  mentioned  in  the  act  of 
1890  as  dutiable  at  i  cent  per  pound.  This  same  duty  was  in  force 
during  the  act  of  1897.  The  acta  of  1894  and  1909  levied  a  duty  of 
I  cent  per  pound.  The  act  of  1913  placed  silicate  of  soda  on  the 
free  list. 

Silicic  acid  was  first  mentioned  in  the  act  of  1897  and  has  been  on 
the  free  list  since  that  time. 


SUixaU 

ofsoda—Sunvmary  table. 

Fiaal  jBil. 

Domestic 

IWWJUC- 

J(ar. 

Imports 
year,' 

Domeatlc 
year. 

Ratio  o( 
Imports 

dSctfra. 

Value 
(Imports 

oMuty. 

Value 
per  unit 

quantity 

Equiv-a- 

34,170 

1 

602 
337 

PactiU. 

Pa  ant. 

*■■ 

11 
10,8§1 
10,292 
IS,  Ml 
is;  4(8 
12,734 
10,847 

3!S70 

10,009 
.000 
.00» 
.011 

.018 

189,048 

.31 

254,011 
300,138 

.23 

(;lg 

General  Information, 
description, 

The  articles  discussed  in  this  survey  are  mentioned  as  follows  in 
the  tariff  act  of  1913. 

Par.  605.  "Soda,     *     *    *^  silicate  of"  (free  list). 

Par.  387.  "Acids:     *     *     *,  silicic,"  {free list). 

Silicate  of  soda  is  a  chemical  compound  which  is  produced  from 
silica  (SiO,)  and  an  alkali  salt,  soda  ash,  caustic  soda,  and  to  some 
extent  sodjum  sulphate.  The  composition  of  the  commercial  prod- 
uct is  variable  so  as  to  secure  the  properties  required  in  the  several 
applications.  The  common  grade  approaches  the  composition 
expressed  by  the  chemical  formula  NajO — 3  SiO,  and  contains  about 
76  per  cent  of  silica.  In  the  solid  fused  form  it  is  very  similar  to 
glass  in  appearance,  and  under  certain  conditions  it  is  soluble  in  water, 
which  accounts  for  the  commercial  designations  of  "soluble  glass" 
and  "water  glass." 

The  lai^er  part  of  the  silicate  of  soda  is  marketed  in  water  solu- 
tions of  various  composition.     Solutions  of  silicate  of  soda  are  usually 
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dine,  the  alkalinity  of  the  solution  tends  to  hold  the  silica  in  solu- 
1.  The  degree  of  alk»linity  varies  from  slightly  alkaline  to  strongly 
iline  depending  on  the  purpose  for  which  the  silicate  is  intended, 
mall  portion  of  silicate  is  marketed  as  a  solid  in  the  form  of  whole 
iroken  plates  about  2^  inches  square  and  J  inch  thick,  as  lumps 
as  a  powder.  There  are  special  brands  of  both  the  solid  and 
id  silicate  of  soda  which  are  marketed  by  the  different  manu- 
;urer8. 

lie  solutions  of  silicate  of  soda  are  easily  decomposed  by  acids, 
n  carbonic  acid  (carbon  dioxide),  with  the  precipitation  of  gela- 
lus  silica. 

Hide  (Kid  as  used  in  commerce  refers  to  silicic  acid  anhydride  or 
;a.  This  silica  may  be  that  precipitated  from  solutions  of  silicate 
;oda  by  means  of  a  mineral  acid,  or  it  may  be  natural  forms  of 
e  silica  (quartz,  flint,  white  sand,  chalcedony,  opal,  agate,  and 
isorial  earth).  Therefore  the  term  as  used  in  commerce  does  not 
in  an  acid,  but  an  acid  anhydride. 

he  precipitated  product  is  a  snow-white  bulky  amorphorus 
'der  soluble  in  hot  alkaline  solutions  with  the  formation  of  sodium 
^ate.  The  natural  forms  are  only  partially  soluble  in  hot  alkalis, 
when  fused  with  alkali  they  form  soluble  sodium  silicate. 

IMPORTANT   USES. 

illcate  of  soda  has  acquired  an  increasing  number  of  uses.  The 
awing  gives  the  estimated  distribution  for  1918: 

isive  wheels 0. 2 

tBtoB  products 3.4 

er  compound 7 

ente...  1.4 

ellanenus 5.9 

!r  induHtry  including:  Percent. 

Comigateil  fiber  board 27.4 

Solid  fiber  board lin 

Wall  board T 

Coating  paper  board l.u 

Sealine  fiber-board  containers 2.0 

43.7 

Tailing 1.3 

weightine 2.7 

38.4 

jers : 2.3 

100,0 

..  As  an  adhesive  it  is  used  in  the  manufacture  of  paper  board, 
p  board,  wall  board,  paper  tubes,  asbestos-pipe  coverings,  veneer 
els,  trunks  and  bags,  and  in  sealing  shipping  containers. 
':  It  is  used  as  a  binder  in  the  manufacture  of  abrasive  wheels, 
'e  and  furnace  cements,  digester  linings,  acid-proof  cements, 
ficial  building  stone,  cold-water  paints,  and  as  a  road  binder, 
3  used  in  making  cements  for  repairing  broken  china  and  porce- 

,  It  is  used  to  close  up  porous  surfaces  and  to  form  protective  or 
lervative  coatings,  in  lining  wooden  packages,  grease-proofing 
er  board,  dust-proofing  concrete  floors,  waterproofing  concrete, 
iroofing  wood,  cloth,  and   paper,  sizing  fertihzer  h»g^.     A  solu- 
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tioti  ot  silicate  of  Boda  is  used  for  preserving  eggs,  which  is  a  large 
■domestic  use. 

Paper  when  containing  silicate  of  soda  does  not  have  the  attraction 
for  vermin  that  paper  containing  glue  or  paste  possesses. 

D.  Silicate  of  soda  is  used  for  "filling"  in  the  manufacture  of 
alkali  laundry  soaps.  This  is  the  originaiuse  and  one  of  the  largest 
uses.  The  silicate  of  soda  tends  to  produce  a  harder  soap  and  has 
hmited  detergent  properties,  due  to  the  alkali  contained  in  the  silicate 
of  soda.  However,  tnere  is  a  tendency  on  the  part  of  unscrupulous 
manufacturers  to  add  silicate  of  soda  in  quantities,  which  constitute 
adulteration  and  thus  lower  the  value  of  the  soap. 

E.  It  is  used  as  an  ingredient  of  hoiler  compounds,  for  sizing  paper, 
and  for  stain  proofing  lumber. 

F.  In  the  textile  industry  it  is  used  in  peroxide  bleaching,  in  the 
tier  boiling  of  cotton  goods,  and  in  the  weighting  of  silk. 

PROCESS   OF   MAUCFACTimE. 

The  raw  materials  used  in  the  manufacture  of  sodium  silicate  or 
water  glass  are  silica  (usually  white  sand  washed  or  a  sand  rock 
ground  and  washed)  and  an  alkali.  Soda  ash  is  usually  used,  although 
sulphate  of  soda  is  used  to  a  certain  extent. 

Dry  ■process. "^-hi  this  process  silicate  of  soda  is  produced  by 
fusing  powdered  quartz  or  wnite  sand  with  soda  ash  in  a  furnace  at  a 
temperature  of  about  1,000°  C.  The  fused  product  is  then  run  into 
an  iron  receptacle,  where  it  is  allowed  to  cool  and  solidify.  The  solid 
silicate  of  soda  is  then  broken  by  means  of  crushers  and  marketed  in 
the  lump  form  or  it  is  pulverized  and  dissolved  bv  boiling  with  hot 
water,  preferably  under  pressure.  The  solution  is  then  allowed  to 
clarify  by  settling,  and  is  finally  evaporated  to  the  required  density 
of  about  40°  Baumfi.  This  metliod  is  generally  used  in  this  country, 
and  the  majority  of  silicate  is  sold  in  the  liquid  form. 

A  water  glass  known  as  "double  soluble  glass"  and  containing 
about  equal  proportions  of  sodium  and  potassium  silicates  is  prepared 
by  using  the  proper  quantities  of  potassium  and  sodium  carbonates. 
This  product  is  not  in  general  use,  owing  to  the  high  cost  of  the  potas- 
sium carbonate. 

Plants  for  the  production  of  silicate  of  soda  arc  usually  built  near 
the  point  of  consumption  rather  than  near  the  source  of  the  raw  ma^ 
terials.  It  is  more  economical  to  ship  the  sand  and  soda  ash  than  the 
finished  water  solution  of  silicate.  Only  a  small  portion  of  the  pro- 
duction of  soda  is  sold  in  the  solid  form,  owing  to  the  difficulty  of 
dissolving  small  quantities  to  a  uniform  consistency. 

SUictxU  of  ioda— Production  in  United  Statu. 

OFFICIAL  SOURCE. 
[From  FedersLCensua.] 


Year. 

Quantity. 

value. 

Short  tom. 
32,651 

W,170 

lee.MS 

t41fl,0(B 

'       ' 

TARIFF  IIJFORMATION   SURVEYS. 
SilUaU  of  ioda— Production  in  United  Stalet— Continued. 

OrBER  SOURCES. 
[From  OeolQftlcai  Survey.] 


Ywr. 

Qimntlty. 

Value. 

Short  ton,. 
300;i38 

rii.— Tha  prodnctlon  of  silioate  al  sods  naa . — .. , 

oftheordliuiTy  40*  B.  product  as  295,000  short  Ions  Id  1917  and  335,500  short 

Silicic  add — Imports  for  consumption — Revenue. 


bcalyeBT. 

Rate  or  dot;. 

Quantity. 

v.». 

Duty 
collected. 

Value  per 

computed 
ad  valorem 

Pourtdi. 

l|t30 
ll,fl9« 
S,B97 

fl,4B6 

10.180 
:i!8 

PiTCttU. 

3,080 

580 

■.z 

Silicate  ojioda- 

-Imports  fo 

Iscalyear. 

Bate  or  duty. 

Quantity. 

V.,... 

Duty 
collected. 

Value  Mr 
quantity. 

SE 

i  cent  per  pound . . 

j::::3::::::::::::: 

Pound.. 

i,4as,oi7 

■■?S;SS 

y SO?;  017 
.13,717 

'11 

11 

i6;«47 

'kS 

n™. 

TceW. 

008 
003 

1 

02 

59.35 

J9,5S 

do 

do 

SilicaU  ofsoda—I>077iat 

ic  exports— Caleridar  years. 

Exported  to- 

1918  ■ 

1919 

1920  (9  months). 

Quantity. 

Valne. 

Quantity. 

V^UB. 

Quantity, 

Value. 

Pound). 
M,309,l«l 

i;S;!S 

19,087 
88,S10 

'SS 

14' 609 

ii:S 

1,525,037 

1253, 13Z 
36,587 
as.;  058 

3,2SS 

5  430 

'875 

13,968 

i'm 

^'»75 

Pounib. 
20,e04,420 

106;  781 
1  8,993 

II 

IS 

10,170 
18,872 

POUBjt. 

28,250,300 

404,798 

24,300,567 

338,818 

2S,404,«78 

1  Not  listed  separately  prior  to  1918. 
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PRICES/ 

The  best  comparison  of  prices  is  made  bv  using  the  price  under 
contract  of  the  40°  B.  solution  in  buyer's  tanlc  car  f .  o.  b.  This  gives 
a  ''naked''  value  to  which  successive  differentials  are  added  for 
seller's  tank  car  service,  use  of  seller's  drums,  the  value  df  wooden 
barrels,  etc.  Contracts  mostly  are  closed  covering  the  buyer's 
requirements  for  consumption  during  12  months.  The  following 
figures  represent  the  prices  of  the  largest  single  manufacturer: 

Prevailmg  price  per  hundred  pounds,  f.  o.  b.  in  buyer's  tank  car, 
40°  B.  solution:  1915,  42^  cents;  1916,  45  cents;  1917,  60  cents; 
1918,  85  cents;  1919,  $1.35. 

The  price  of  ''solid  silicate  of  soda  usually  is  about  two  and  one-half 
times  that  of  the ''naked"  40°  liquid,  as  1  pound  of  the  "solid"  will 
produce  approximately  2^  pounds  of.  the  40°  liquid,  although  manu- 
lacturers  consider  the  additional  difficulties  of  producing  the  solid 
gives  it  an  additional  value  when  this  can  be  obtained. 

Silicate  of  soda — Prices  (wholesale) ,  spot.  New  York.^ 
{From  Oil,  Paint,  and  Drug  Reporter.l 


} 


« 


Liquid: 

January 

April... 

July. . . . 

October 
Crystal: 

January 

AprU... 

Jnly.... 

October 


1912 


$0.65-^1.50 
.65-  1.60 
.65-  1.50 
.65-  1.50 

.02-  .0^ 

.02-  .02* 

.02-  .02* 

.02-  .02| 


1913 


$0.65-11.50 
.65-  1.50 
.65-  1.50 
.65-  1.50 

.02-  .02* 

.02-  .02i 

.02-  .024 

.02-  .024 


1914 


10.65-11.50 
.65-1.50 
.65-  1.50 
.90-  1.25 

.02-  .024 

.02-  .02J 

.02-  .02^ 
.02- 


1915 


$0.85-11.10 
.85-1.10 
.  85-  1. 10 
.  85-  1. 10 

.02-  .024 

.02-  .024 

.02-  .024 

.02-  .024 


1916 


$0. 85-$l.  10 
1.25-  1.50 
1.25-  1.50 
1.00-  1.50 

.02-  .0^ 

.02-  .03 

.02-  .03 

.02-  .03 


Liquid: 

January 

April.... 

July 

October. 
Crystal: 

January 

April.... 

July 

October. 


1917 


1918 


$L  25 -$1.50 
2.00  -  2.25 
2.00-  2.25 
2.00  -  2.25 


.011- 
.02i- 
.02i- 
.02i- 


.021 
.02* 
.024 
.024 


40  degrees.^ 
$0.02i 
■     .02? 
.02i-    .024 
.024 
60  degrees J 
$0.04 
$0.0^.4-    .05 
.05 
(«) 


1919 


40  degrees  A 
$0.01i-$0.024 
.02-  .024 
.02-  .024 
.01*-  .024 
60  aegreesA 
$0.05  -$0.05* 
.04-  .044 
.03-  .034 
.03-    .034 


1920 


40  degrees^ 

$1.11^41.25 

1.10-  1.25 

1.20-  L30 

1.15-  1.20 

60  ieqreesA 

$2.75-$3.00 

2.90-3.10 

2.80-2.90 

2.85-3.00 


^  Quotations  changed  to  40-degree  product  and  60-degree  product. 
*  Nominal. 

Note.— Quotations  for  liquid  per  100  pounds,  until  1918,  then  cents  per  pound.    Quotations  for  crystal 
are  cents  per  pound  throughout. 


1  Submitted  by  the  Philadelphia  Quartz  Co.,  Philadelphia,  Pa. 
35284— 21— A-18 1 
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SilieaUofioda  (por.  605,aetofl913,fret)~RaUio/diUy. 


p*t. 

Tarlfl  clu9)flc*tloD  or  deBcHptum. 

S^^'ii 

n 

cent  per  b. 
not  per  b. 
cMitper  b. 

Sir  "■ 

' 

Siliaeadd'  (par.  5*7,  act  of  191 S,  free)— Rata  of  duty. 


PW. 

jais'i! 

461 

481 
387 

Adds  silicic 

I  Not  mentloiied  specilL'ally  prior  10  IBDT, 
BXP0RT8  OF  SILICATE  OF  SODA  FROM  OERKANY.' 


v„ 

Bhorttons. 

Vahie. 

1,375 

is 

tlM,4M 

31^670 

1  From  Vierteljahrstaefu  lut  StatisClk  del  DeBtscIien  R> 


SODIUM  SULPHATE,  CRUDE  (SALT  CAKE  AND  NITER  CA)^). 


[Par.  tt05,  act  or  1913.    Free.] 


i 


Salt  cake  (sulphate  af  soda,  cruijle)  is  the  impure  sodium  salt  of 
sulpb.uiic  acid.  It  occups  in  nature  and  is  obtained  to  some  extent 
from  these  natural  sources.  Sa^t  cake  is  obtained  chiefly  \)j  chem- 
ical processes. 

Salt  cake  is  used  in  this  country  in  the  manufacture  of  the  cheaper 
grades  of  window  and  bottle  glass,  ultramarine,  and  sodium  sulphide 
naanufactui^. 

Niter  cake  is  tiie  sodium  acid  salt  of  sulphuric  ^cid.  It  is  obtained 
as  a  by-product  from  the  manufacture  of  nitric  acid. 

Nit^  cake  is  used  as  a  substitute  fc^  sulphuric  acid  and  in  the 
manufacture  of  muriatic  acid. 

The  imports  of  salt  cake  and  niter  cake  decreased  from  $121,218  in 
1911  to  $6,392  in  1916.  The  imports  of  salt  cake  and  niter  cake 
together  in  1914  amoujuted  to  231  ^lort  imm,  as  0Qm|)ffed  with  tibe 
dosaestic  productiojQ  of  90,442  short  torn  of  sait  cake  m  lf^l4,  or  less 
th^.n  I  per  oeat. 

The  price  of  salt  cake  had  heea  siteadjr  siace  1912  at  55  to  §5  cents 

Eer  hjundred  pouEvds  until  1^17,  whea  it  increased  to  75  cents  per 
undi^ed  pounds. 
Salt  cake  aiud  niter  cake  a^.e  oq  the  £ree  list  at  the  acit  /of  1913. 
The  imports  since  this  a€(t  was  pi|fified  ha.ye  not  injereasAd,  and  no 
appreciiable  reTcnue  ^ould  be  obtained  by  imposuig  a  duty  on  <rither 
commodity. 

The  rates  on  these  commoditiea  varied  from  20  per  c»at  ad  valorem 
to  a  specific  rate  of  $1.25  per  ton  l^efore  the  act  jof  1913. 

Soda^  sulphate  of^  crude,  or  salt  coke  and  niter  cake  {par.  605,  act  of  1913,  free) — 

Summary  table. 


Year. 

Domestic 

produ(}- 
tibn. 

ImpoQ^s 
for  con- 
sump- 
tion. 

iUtiotip 
^rbduc- 
tlqii(por 

cent), 
imports. 

Val\ie 

(imports 

fqr  C9n- 

sump- 

tioill. 

Amount 
duty. 

Valueper 

unit  of 

guantity. 

Equlira- 

leniad 

valorem 

rate. 

1910 

9ho!rtionai 

3,?27 

11,308 

6^ 

189 

206 

189 

91 

216 

463 

28 

m640 

m 

2,436 
3,566 
6,892 
4,122 
8,8^2 
166 

28 

110.35 
10.64 
12.76 
25.24 
11.^2 
18.87 
70.24 
19.08 
18.10 
6.00 

Percent. 
9.67 

1911 

9.40 

1912 

7.8^ 

1913 

3.96 

1914 

190,442 

0.2i 

4.63 

1915 

Free. 

1916 

Do. 

1917 

2  571,730 
284,209 
218,087 

Do. 

1918 

Do. 

1919 

Do. 

) 


1  For  salt  oake.only. 

2  Includes  both  salt  cake  and  niter  oake  from  1917  on. 
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General  Information. 

db8cbiption. 

Sulphate  of  soda,  cru<!e,  is  tlie  impure  sodium  salt  of  sulphuric  acid. 
occurs  in  nature  both  in  the  anhydrous  state  as  Thenardite  and 
a  crystallized  salt,  Mirabihte;  also  in  combination  with  calcium 
Iphate  as  Glauberite,  aa  a  .constituent  of  natural  soda,  dissolved 
mineral  waters,  sea  water,  etc.  It  is  obtained  to  some  extent 
Ota  these  natural  sources,  but  chiefly  by  chemical  processes.  When 
ade  from  salt  by  the  action  of  sulphuric  acid  or  niter  cake,  and  in 
L  impure  form,  it  is  usually  called  "salt  cake."  By  a  process  of 
irification  and  crystallization  this  impure  salt  is  converted  into  a 
ire  hydrated  crystalline  form, which  is  called  "Glauber's  salt." 
lee  Tariff  Information  Survey— Glauber's  Salt.) 
Niter  cake  is  a  by-product  obtained  in  the  manufacture  of  nitric 
id  from  sodium  nitrate  and  sulphuric  acid.  It  consists  chiefly 
sodium  acid  sulphate,  with  a  varying  amount  of  sodium  sulphate 
free  sulphuric  acid,  together  with  omer  impurities,  such  as  nitric 
lid,  chlorides,  iron,  and  traces  of  iodine  in  the  form  of  iodates. 

PROCESSES    OF   MANUFACTURE. 

Sodium  sulphate  is  obtained  commerciallv  from  three  sources: 

(1)  Natural  deposits  or  brine  lakes,  ft  is  obtained  from  this 
lurce  chiefly  as  a  by-product  in  the  recovery  of  the  more  valuable 
atash  salt,  which  is  present  in  such  brines. 

(2)  By  the  action  of  sulphuric  acid  or  niter  cake  on  salt.  In  the 
nited  States  salt  cake  may  be  regarded  as  a  by-product  of  tha 
anufacture  of  muriatic  acid.  In  Europe,  although  made  by  the 
me  process,  the  demand  for  salt  cake  for  use  in  the  manufacture 

"soda"  (soda  ash)  by  the  Leblanc  process  is  bo  great  that  the 
uriatic  acid  may  be  regarded  as  the  by-product. 

(3)  From  salt  and  sulphur  dioxide,  air  and  steam,  by  the  Har- 
■eaves-Robinson  process.     This  process  is  used  in  Europe  but  not 

the  United  States. 


Salt  caTce  is  used  in  the  manufacture  of  the  poorer  grades  of 
ass,  especially  bottles,  since  it  is  a  cheaper  source  of  socnum  than 
fda  ash.'  ,  It  is  used  for  the  manufacture  of  sodium  sulphide  and 
lauber's  salt,  also  ultramarine. 

In  Europe  it  is  used  for  the  manufacture  of  soda  ash  by  the  Leblanc 
rocess,  but  it  is  not  so  used  in  the  United  States. 
The  waj.  has' stimulated  the  increased  use  of  niter  cake.  The 
■eat  increase  in  the  manufacture  of  nitric  acid  has  resulted  in  the 
xiduction  of  greatly  increased  amounts  of  niter  cake.  At  the  same 
me  the  increased  need  for  sulphuric  acid  in  the  manufacture  of 
[plosives  has  made  it  necessary  to  substitute  niter  cake  for  sul-i 
lurie  acid  wherever  possible. 

Via  a  hizb-gTBde  glass,  soda  ash  Is  preFerable  to  salt  cake  aa  account  ol  the  fact  that  a  coIotIggs  glass. 


>  hizb-grade  glass,  soda  ash  Is  preFerabli 
eaculy  produced  by  the  use  of  soda  asb. 
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These  new  uses  include — for  acidifying  soap  stock,  as  an  acid 
wash,  regenerating  plaster,  acidifying  phosphatic  fertilizer,  in  the 
manufacture  of  conditioners,  bleaching  paper  pulp,  preparing  muriatic 
acid,  acidifying  naphtholates  and  phenolates,  recovering  grease,  car- 
bonizing (in  shoddy  mills),  as  a  flux,  pickling  (in  tanning),  removing 
oxid  and  scale,  denberizing  rubber  stock,  souring  (in  textile  mills), 
and  for  many  other  uses. 

STORAGE    AND    BSIPMENT. 

Salt  cake  is  dried  to  the  anhydrous  condition  before  being  shipped. 
Niter  cake,  due  to  the  sulphuric  acid  content,  is  not  usually  packed 
in  metal  containers  but  is  shipped  either  in  bulk  or  packed  in  wooden- 
stave  barrels.  Niter  cake  as  it  comes  from  the  nitric  acid  retorts 
is  in  a  molten  condition,  and  when  not  intended  for  immediate  ship- 
ment is  run  out  on  the  ground  to  solidify,  forming  niter  cake  "lakes." 
The  neutral  sodium  sulphate  or  salt  cake  can  be  stored  in  the  ordinary 
containers  or  wooden  bins. 


COMPETITIVE    CONDITIONS, 

Salt  cake  is  a  by-product  from  the  manufacture  of  muriatic  acid 
in  the  United  States.  The  process  of  manufacturing  muriatic  acid 
in  this  country  uses  very  cheap  raw  materials,  namely,  niter  cake 
and  salt.  Both  of  these  raw  materials  are  produced  in  large  quan- 
tities in  the  I'nited  States.  In  Europe,  although  made  by  Sie  same 
process,  the  demand  for  salt  cake  for  use  in  making  soda  ash  is  so 
great  that  the  muriatic  acid  may  be  regarded  as  the  by-product. 
The  manufacture  of  soda  ash  is  by  far  the  most  important  use  of 
salt  cake,  but  it  is  not  so  used  in  the  United  States.  Salt  cake  is 
used  in  this  country  chiefly  in  the  manufacture  of  window  glass  and 
cheaper  grades  of  bottle  glass. 

Niter  cake  is  produced  in  large  quantities  in  this  country  from  the 
manufacture  of  nitric  acid.  As  it  is  very  corrosive,  due  to  the  acid 
content,  it  is  not  safe  to  ship  it  in  metal  containers.  This  article 
can  be  shipped  short  distances  in  old  freight  cars  in  bulk  or  in  wooden- 
stave  barrels. 

Salt  cahe — pToduction  in  United  Stales. 
[From  United  SUteg  Geological  Survey,] 


Salt  coke. 

NKsrcnke, 

Short  terns. 

Value. 

Shott  tons. 

Value. 

1917 

ISIBO* 

ii 

1780  278 

1|1,M4       2.M4,897 

Note.— No  figatei  bItoi 
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CouDlrie). 

1810 

1911 

1912 

QuanUty.i  j     Value. 

Quanlitj. 
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Quantity. 

Value. 

Is 

*2S.M1 
109, 1»J 

MM? 

losiofls 

412,829 

7,5S2 
20,884 

s;iw 

IS7.181 

im;*36 

88)385 
S2.56S 
476,051 
SS,249 

i 

(40  ■><•« 

TC 

50,  M^ 
5,407 
5S,»52 

M 

CoanMts. 

.«3 

.0.5 

Quantliy.i 

Value.     '.  Quantity. 

Vslne.     1  Quantity. 

Value. 

as 

70^371 

82  166               7,761 
87:B36               6,423 

^ 

40,096 
314,439 
30;  SOS 

3,39S 

25,014 
.0,.3g 

171 
106 

3,2«» 

Countries. 

1919 

1917 

1918 

Quantity. 

Value. 

quantity. 

Value. 

QuanUty.        Value. 

. 

vm 

79,689 

ao7;<s4 

20,281 

I 

12; 479 
10,746 

148,891 

I  Qoautities  are  In  sbort  tons  012,000  pounds. 

Salt  cakt  and  niter  eake^-Exportt  ofOtrmaay. 


■«. 

mo 

.01. 

IW 

1913 

ported  to— 

Qunn- 

v.... 

x- 

V*.. 

■Sir 

Value. 

Quan- 

value. 

i!ir 

Value. 

Sh..: 

.S;a 

snort 
25;5S1 

J407,6»4 

16*;  172 

S*orl 

1860,094 
286;  076 

SIlBH 

46,013 
32;  079 

129,948 
312,194 

it,o«s 
a9,33a 

»»,„. 

302,736 

™" 

8»,135 

!»,,«« 

9»,«8 

641,742 

9S.368 

745.892 

91,154 

756,126 

90,792 

714,702 

TARIFF   INFORMATION   SURVEYS. 


103 


Salt  cake — Prices  (wholesale)  ^  spot.  New  York, 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Years. 

January. 

April. 

July. 

October. 

1912  > 

S0.55-S0.65 

.5^    .65 

.55-    .65 

.55-    .65 

.55-    .65 

.75 

30.00-35.00 

25.00-30.00 

17.00-21.00 

S0.55-S0.65 
.55-    .65 
.55-    .65 
.55-    .65 
.60-    .70 

S0.55-S0.65 
.55-    .65 
.55-    .65 
.55-    .65 

SO.  55-SO.  65 

li>13 

.55-    .65 

1914 

.55-    .65 

1915 

.55-    .65 

1916 

.55-    .65 

1917 

1. 50-  2. 00 

1918  * 

30.00-35.00 
18.00-20.00 
21.00-25.00 

30.00-35.00 
12.00-15.00 
40.00-45.00 

35. 00-40. 00 

1919 

14. 00-17. 00 

1920 

50. 00-60. 00 

Price  per  100  pounds,  1912  to  1917,  inclusive. 


s  Price  per  ton  ground,  1018  to  date. 


Unground  (per  ton),  1918,  January, S25-S26;  April,  S25-S26;  July, S20-S25;  October,  S25-S30;  1919,  Janu- 
ary, S23-S28. 

Sada,  sulphate  of,  crude,  or  salt  cake  and  niter  cake — Imports  for  consumption — Revenue. 


Fiscal  year. 


1908. 

1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917, 
1918. 


Rate  of  duty. 


Quantity. 


SI .25  per  ton. 

do 

SI  per  ton . . . 

do 

do 

do 

do 

Free 

do 

do 

do 

do 


Tons. 

207 

18 

3,927 

11,398 

658 

189 

28 

178 

189 

91 

216 

463 


Value. 


S2,169 

767 

40, 640 

121,218 

8,394 

4,771 

618 

1,818 

3,566 

6,392 

4,122 

8,382 


Duties 
collected. 


S259 

22 

3,927 

11,398 

658 

189 

28 


Value  per 

unit  of 
quantity. 


SIO. 44 
42.00 
10.35 
10.63 
12.74 
25.23 
22.07 
10.21 
18.86 
70.24 
19.08 
18. 10 


Actual  and 

computed 

ad  vtuorem 

rate. 


Per  cent. 
11.97 
2.98 
9.87 
9.40 
7.85 
3.96 
4.53 


Soda,  sulphate  of,  crude,  or  salt  cake  and  niter  cake — Rates  of  duty. 


Act  of— 


Year. 


1883 

1890 
1894 
1897 
1909 
1913 


Par. 


85 
622 

80 

77 

605 


Tarlfl  classification  or  description. 


Soda:  Sulphate,  known  as  salt  cake,  crude  or  refined,  or  niter  cake, 
crude  or  refined. 

*   *    *,    or  salt  cake,  or  niter  cake 

do 

do 

Sulphate  of  soda,  or  salt  cake  or  niter  cake 

Soda,  sulphate  of,  crude,  or  salt  cake  and  niter  cake 


Rates  of  duty, 

specific  and  ad 

valorem. 


20    per    cent    ad 

valorem. 
S1.25perton. 
Free. 

S1.25perton. 
SI  per  ton. 
Free. 


Court  and  Treasury  Decisions. 


So-called  salt  cake  was  held  dutiable  as  sulphate  of  soda  or  niter 
cake  and  not  as  waste  under  the  act  of  1890.  (G.  A.  1292.  (T.  D. 
12643).) 

Merchandise  known  as  crude  sulphide  of  sodium  was  declared  not 
sulphate  of  soda,  salt  cake,  or  Glauber's  salt  of  commerce,  and  hence 
not  dutiable  under  the  provision  for  such  sulphates.  It  was  classi- 
fied under  the  provision  in  the  act  of  1883  for  preparations  known 
as  alkalies,  and  chemical  compounds  and  salts.     (Appeal.  T.  D.  6188  ) 


ODIUM  SULPHATE,  CRYSTALLIZED  [GLAUBER'S  SALT]. 

[Par.  B7,actDn913;  tl  par  ton.] 


SUMMAKY. 

'.Bcripliwh. — -Sulphate  of  soda,  crystallized,  or  Glauber's  salt,  is 
im  sulphate  combined  with  10  molecules  of  water  of  crystailiza- 
The  crystals  on  exposure  to  the  air  lose  their  water,  forming 
lite  powder  of  sodium  sulphate.  Glauber's  salts  are  used  as  an 
tant  in  dyeing,  for  diluting  dyes,  and  for  the  preparation  of  cool- 
nix  tures. 

ymeslic  prodv^tion. — The  manufacture  of  Glauber's  salt  is  as  a 
roduct  of  the  production  of  hydrochloric  and  nitric  acids.  The 
lue  left  in  the  manufacture  of  these  acids  is  used  as  the  raw 
irial  for  the  production  of  Glauber's  salt. 

le  production  in  the  United  States  in  1914  amounted  to  34,537 
t  tons,  valued  at  -1427,808.  This  quantity  was  a  decrease  over 
1909  production.  The  domestic  production  supplies  nearly  all  of 
consumption. 

iports. — The  imports  of  Glauber's  salt  have  never  been  large  and 
1  decreased  until  in  1917  they  are  not  shown  separately  in  com- 
:e  and  navigation. 
"ices. — The  price  of  Glaubers  salt  has  not  increased  in  comparison 

other  chemicals,  probably  because  it  is  a  by-product  and  there 
superabundance  of  raw  materials. 
iriff  history. — Sulphate  of  soda,  crystallized,  or  Glauber's  salt, 

first  mentioned  by  name  in  the  act  of  1913  as  dutiable  at  $1 
ton.     Sulphate  of  soda  has  been  mentioned  since  the  act  of  1890 

has  been  dutiable  at  $1  or  SI. 25  per  ton,  with  the  exception  of 
period  covered  by  the  act  of  1894,  when  it  was  on  the  free  list. 

Sodium  siilpbaU,  crystallized,  Glauber's  sall—SumTruxry  table.'    . 


v.„. 

proiluMlon 

Imports    Katio  or 
for  con-  ,  Imports 
sump-   itoproduc- 

Valua 

amp^ts 

of  duty. 

ValuB 
quantity 

ieitad 

"1,'S 

laTVWw.jPc"'"- 

tonjwn* 

Ptrcenl. 

1 

t3M 

(') 

so!  13 

3S.O0 
(*) 

iim 

327           6.J3 

Storlto^i. 

jl 

MSStlCBipirtsnotUatelinCoioinBrcaanaNaTigBtion.     "Notuslfld.     >  Not  liated  separately. 
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Descriptioj}  .^-Sulphate  of  soda  orsodium  sulphate,  chemically,  iscom- 
posed  of  32.4  per  cent  of  sodium  (Na)  and  67,6  per  cent  of  the  sulphat* 
group  (SO.).  It  crystallizes  with  1,  2,  7,  and  10  molecules  of  water. 
The  crystals  containing  10  molecules  of  water  are  the  most  common 
and  is  the  "sulphate  of  soda,  crystallized  or  Glauber's  salt"  as 
■described  in  the  tariff  act  of  1913,  paragraph  67.  Glauber's  salt  is 
-composed  of  14.3  per  cent  of  sodium,  29.8  per  cent  of  sulphate  (SO,), 
and  55.9  per  cent  of  water.  It  crystallizes  in  lai^e  transparent 
crystals  having  a  specific  gravity  of  1.471  and  also  in  small  fine 
crystals  similar  in  appearance  to  Epsom  salts.  It  has  formerly  been 
used  to  adulterate  Epsom  salts  and  even  as  a  substitute  for  the  same. 
The  size  of  the  crystals  of  Glauber's  salt  depends  on  the  condition 
during  the  crystallization.  Glauber's  salt  has  a  cooling,  bitter,  salty 
taste  and  is  neutral  in  its  chemical  reaction.  The  crystals  on  ex- 
posure to  the  air  lose  all  their  water  of  crystallization  (eflBoresce), 
lormii^  a  white  powder  of  anhydrous  sodium  sulphate.  When 
sodium  sulphate  crystals  are  dissolved  in  water  there  is  a  decrease 
in  the  temperature  instead  of  a  rise  in  temperature,  which  is  the  case 
when  most  chemical  salts  are  dissolved. 

Sodium  sulphate  if  crystallized  from  a  solution  at  a  temperature 
above  33°  C.  forms  crystals  of  the  anhydrous  sodium  sulphate  or  the 
monohydrated  salt.  As  a  usual  thing,  the  most  of  the  sodium  sul- 
phate prepared  for  the  market  is  in  trie  anhydrous  form  and  only  a 
small  part  is  converted  into  the  crystallized  Glauber's  salt.  It  is 
■certainly  more  economical  to  ship  the  anhydrous  salt  instead  of  the 
crystallized  salt  containing  10  molecules  of  water. 

Sodium  sulphate  occurs  in  nature  in  the  anhydrous  form  as  tne 
mineral  " thenardite,"  as  the  crystallized  salt  "mirabilite,"  in  com- 
bination with  calcium  sulphate  as  "glauberite,"  and  also  dissolved 
in  mineral  waters.  In  some  places  Glauber's  salt  is  obtained  from 
these  natural  sources  on  an  industrial  scale.  Large  deposits  are 
found  in  Arizona,  Spain,  Peru,  Hxmgary,  Siberia,  ana  Hawaii. 
Nearly  all  the  natural  deposits  contain  enough  iron  to  make  them 
unfit  for  the  manufacture  of  glass,  which  is  one  of  the  large  uses  for 
sodium  sulphate  and  is  supplied  in  this  country  by  "salt  cake." 
(See  report  on  "Salt  cake,") 

Im-portavt  uses. — Glauber's  salt  is  used  as  an  assistant  in  dyeing, 
for  diluting  dyes  to  the  commercial  strength,  in  medicine,  especially 
veterinary,  and  for  the  preparation  of  cooling  mixtures.  It  is  some- 
times used  as  an  adulterant  in  washing  sodas.  It  has  no  cleansing 
properties  and  its  use  for  this  purpose  is  fraudulent.  It  was  formerly 
used  as  an  adulterant  in  Epsom  salts  and  even  as  a  substitute  for 
the  same. 

For  the  uses  of  neutral  sodium  sulphate  and  salt  cake  see  the  report 
on  "Salt  cake." 

Process  of  manufacture. — The  production  of  Glauber's  salt  and 
anhydrous  sodium  sulphate  in  this  countiy  is  a  by-product  of  the 
manufacture  of  hydrochloric  and  nitric  acids.  The  "salt  cake"  or 
"niter  cake"  which  are  residues  left  in  the  production  of  these  acids 
is  utilized  aa  the  raw  material  for  the  manufacture  of  Glauber's  salt. 
The  only  other  raw  materials  used  are  lime  for  neutralizing  the  acid 
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n  the  case  of  "niter  ciJie"  and  soda  ash  for  removing  the  calciun* 
I alts. 

The  salt  or  niter  cake  is  iirst  dissolved  in  hot  water.  This  sedation' 
3  then  neutralized  with  "milk  of  lime"  if  need  be  and  the  calcium 
lalts  are  then  precipitated  by  the  addition  of  soda  ash.  Any  iron 
>resent  is  precipitated  at  the  same  time.  This  mixture  is  then  mtered 
jO  remove  the  precipitates.  The  clear  solution  of  sodium  sulphate 
s  then  run  into  large  coolers,  where  the  sodium  sulphate  is  allowed 
^  crystalliae  out  as  Glauber's  salt.  If  large  crystals  are  desired  the 
solution  is  allowed  to  cool  slowly  without  agitation,  while  for  the 
jroduction  of  the  small  tine  crystals  the  solution  after  cooling  to 
ibout  30°  is  agitated  either  by  stirrers  or  by  compressed  air.  Thia 
nethod  produces  fine  crystals  similar  in  appearance  to  Epsom  salts. 
[f  a  pure  Glauber's  salt  is  desired  the  crystals  from  the  first  crystalli- 
sation are  "whizzed"  in  a  centrifugal  to  remove  the  mother  liquor 
ind  then  recrystallized  from  pure  water. 

To  produce  the  anhydrous  sodium  sulphate  the  clear  solution  of 
lodium  sulphate  is  evaporated  rapidly  to  dryness  and  the  residue  is- 
;alcined  to  remove  all  the  water.  This  practice  is  usually  followed, 
18  a  large  part  of  the  sodium  sulphate  is  marketed  in  the  anhydrous, 
itate  instead  of  the  crystallized  Glauber's  salt. 

At  Stasafurt,  in  Germany,  during  the  winter  time  a  large  quaritity 
)f  Glauber's  salt  is  made  from  a  solution  containing  magnesium  sul- 
phate and  salt.  This  solution  is  a  by-product  of  the  extraction  of 
ftotash  from  the  Stassfurt  deposits.  At  a  temperature  below  0°  C, 
these  two  chemicals  combine  to  form  sodium  sulphate  and  magne- 
sium chloride.  The  sodium  sulphate  crystallizes  out  of  the  solution. 
IS  Glauber's  salt. 

History  of  the  industry. — Sodium  sulphate  was  first  described  in 
L658  by  Glauber,  who  prepared  it  from  the  residue  left  in  the  manu- 
facture of  hydrochloric  acid.  This  is  identical  with  the  method 
argely  used  at  the  present  time.  The  crystallized  sodium  sulphate 
3ecame  known  as  Glauber's  salt  after  its  discoverer,  and  this  name 
las  been  retained  down  to  the  present  time.  Crystallized  sodium 
mlphate  was  first  made  on  a  large  scale  at  Friedrichsshall  in  Ger- 
many from  salt  brine  by  the  freezing-out  method  described  above. 
It     as  been  known  since  1767  it  Germany  as  "Friedrichssalz." 

The  production  of  Glauber's  salt  in  the  United  States  has  always 
lieen  in  conjunction  with  the  manufacture  of  hydrochloric  acid  or 
aitric  acid.  The  quantity  produced  is  not  nearly  sufficient  to  utilize 
\\\  of  the  salt  and  niter  cake.  Thus  there  is  an  unlimited  quantity 
)f  raw  materials  for  this  article. 

Sodium  stUphate  (Glauber't  mlt) — Production  in  United  Stoles. 
(From  U.  a.  Geological  Survey.) 


Y«.. 

QamUty. 

VBlue. 

' 
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SiiiphaU  oftodiam,  or  Glaiiber'i  tall — Imporu/or  eontumplioti — Revenue. 


FlBClrear. 

lUtootdutf. 

Quantity.         Value. 

nittlea 
collected. 

Value  per 

quanUty. 

Actualand 

computol 

rale. 

»l.Mp.rttn 

1        i 
1        i 

s 

306 
007 

68S 
6S7 

140 
222 

289 

238 

1 

«9.TT 
24:87 

22!  20 
20,13 

Pffwnt 

(...-do 

i»1.00p*rlqn 

Glauber's  »alt — Priea,  wholesale,  per  100  pounds,  §pot,  New  York. 
[From  Oil,  Palnt,Biid  Diu^  Rsporter,] 
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July. 
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60- 
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SO-l 
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«-    .76 

III 

7S-; 

65 

.80- 
:80- 
2,00-1 
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STdphaU  ofioda,  fryitallized.  or  Glauber's  salt- 

-Rata  ojduty. 

...»- 

Par. 

sssa 

as 

622 

Soda: 

•AS"'-- 

I1.3B  per  t™. 

Court  and  Teeasuet  DecjsIoxs. 

Sulphate  of  sodium,  invoioed  as  Karlsbader  Salz  crist,  was  held 
dutiable  as  sulphate  of  sodium  under  the  aot  of  1890.  (Abstract 
135SI  (T.  D.  27734);  G.  A.  1292  (T.  D.  12643).) 

Sodium  sulphate  in  a  powdered  form  calcined  was  held  dutiable 
as  a  chemical  compound  or  mixture  under  the  act  of  1913  and  not  as 
included  within  the  provision  for  "  sulphate  of  aoda  crystallized,  or 
Glauber  salts,"  the  tetm  "Glauber  salts"  being  restricted  to  the 
crvstalliQe  form.     (G.  A.  7864  (T.  D.  36192) ;  Abstract  39924.) 

Merchandise  known  as  crude  sulphide  of  sodium  was  declared  not 
sulphate  of  soda,  salt  oake,  or  Glauoer's  salt  of  commerce,  and  hence 
not  dutiable  under  the  provision  for  such  sulphates.  It  was  olassified 
under  the  provision  in  the  act  of  18S3  for  preparations  known  as 
alkaUes  ana  chemical  compounds  and  salts.     (Appeal,  T.  D.  0188.) 
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SODIUM  SULPHIDE. 


[Par.  67,  act  of  1913.    One-fourth  cent  per  pound.] 


Summary. 


*  Description. — Sulphide  of  soda  is  a  chemioal  compound  composed  of 
sodium  and  sulphur.  There  are  two  commercial  articles — the  "crys- 
tal" sulphide  of  soda,  containing  about  30  per  cent  of  sodium  sul- 
phide, and  the  ''fused''  or  ''concentrated/'  containing  about  twice  as 
much  sodium  sulphide  as  the  crystal  product.  Sulphide  of  soda  is 
used  chiefly  in  the  manufacture  and  dyeing  of  sulphur  colors  and  as  a 
depilatory  agent  in  leather  manufacture. 

Domestic  productix)n. — The  production  of  sulphide  of  soda  has  in- 
creased from  7,673  short  tons  in  1909  to  20,263  short  tons  in  1914  and 
49,494  short  tons  in  1917.  There  was  a  slight  decrease  in  1918,  and 
in  1919  the  output  was  45,448  short  tons,  valued  at  $2,645,181.  The 
increase  from  1914  to  1917  is  undoubtedly  due  to  the  new  outlet 
created  by  the  establishment  of  an  American  dyestuff  industry. 

The  production  in  this  country  practically  supplies  our  demand, 
as  the  unports  are  small  in  comparison. 

Sulphide  of  soda  was  formerly  manufactured  from  sodium  sulphate 
(salt  cake),  which  is  a  by-product  of  the  manufacture  of  muriatic  or 
hydrochloric  acid.  The  war  has  caused  the  development  of  a  barium 
chemical  industry  in  this  country,  and  sulphide  of  soda  is  obtained 
as  a  by-product  of  this  industry.  This  is  undoubtedly  a  large 
source  at  the  present  time  (1918). 

The  manufacture  of  sulphide  of  soda  is  rather  widespread,  as  it  is 
produced  in  the  following  States:  New  York,  Ohio,  Missouri,  Massa- 
chusetts, West  Virginia,  Tennessee,  Pennsylvania,  and  California.  It 
is  probably  produced  in  other  States  also. 

Exports  of  domestic  sulphide  of  soda  are  not  shown  in  Commerce 
and  Navigation. 

Foreign  production — ^There  is  no  information  available  on  the 
production  of  sulphide  of  soda  in  foreign  countries.  Germany  was 
the  leading  producer  of  barium  chemicals  and  therefore  undoubtedly 
produced  large  c}uantities  of  sulphide  of  soda  as  a  by-product  for  use 
m  her  dyestuff  industry. 

Imports, — The  imports  have  been  small  compared  with  the  domestic 
production.  During  1914  the  imports  reachea  a  maximum  and  were 
only  6.24  per  cent  of  the  production  in  this  country.  Imports  are 
not  shown  by  countries. 

Prices, — ^The  price  of  the  60  per  cent  fused  sodium  sulphide  prior 
to  about  October,  1915,  was  nearly  constant  at  2i  cents  per  pound. 
The  prevailing  price  during  1918  has  been  about  double  this  amount. 

The  30  per  cent  crystal  sulphide  of  soda  sold  at  about  1^  cents  per 
pound  prior  to  the  war.  The  price  has  since  increased  to  around  3 
cents  per  pound  in  1918. 
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Tariff  Airfory.— Sulphide  of  soda  was  first  m 
of  1897  as  dutiable  at  one-half  cent  per  pound.  1 
a  duty  based  on  the  percentage  content  of  sod 
product.  The  duty  was  three-eighths  cent  per 
containing  not  more  than  35  per  cent  sodium 
fourths  cent  per  pound  for  a  product  containin 
cent  ol  sodium  sulphide.  The  act  of  101-1  made 
clutieblf  at  one-fourth  cent  per  pound. 


Sulphid 

oj  toda^Summary  table. 

Year, 

tlo  pro- 
duction 
loilondBr 

Importa 
you-). 

Ratio  of 

to  pro-' 
ductlon. 

(Imports 

ShoHlont. 

ii 
'■| 

P.««. 

30,263 

8.M 

la 

H>  Jmte  30, 1914,  at  one-faurth  c« 


GENERAL   INFORMATION. 


I>es(Tip(to7i.— Sulphide  soda  is  mentioned  in 
act  of  1913;  it  is  dutiable  at  one-fourth  cent  pei 

It  is  a  chemical  compound  and  when  pure,  ci 
cent  of  sodium  and  41  per  cent  of  sulphur, 
mercial  forms  of  sulphiae  of  soda,  the     crysta 
"concentrated"  or  "fused"  sulphide  of  soda. 

Sulphide  of  soda  crystallizes  with  nine  molec 
is  this  product  that  is  known  commercially  as 
soda.  The  commercial  crystals,  which  are  yell 
about  30  per  cent  of  pure  sulphide  of  soda.  Cry 
of  soda  are  white. 

The  concentrated  or  fused  sodium  sulphide  d 
cent  of  actual  sulphide  of  soda.  It  is  produced 
the  crystal  product  or  by  evaporation  in  open 
sodium  sulphide  until  the  product  contains  6C 
sulphide.  The  fused  product  thus  contains  tw 
sulphide  as  the  crystal  product,  and  it  therefore 
of  the  crystals.  However  it  aoes  not  usually 
of  the  crystal  product  and,  therefore,  is  a  bet 
easily  seen  that  the  fused  product  is  more  econoi 
crystals,  and  it  is  this  form  that  is  usually  impor 
Uses. — Sulphide  of  soda  is  used  as  a  depilatoi 
manufacture;  in  the  manufacture  of  sulphur  dy< 
blacks  and  blues;  in  the  bath  for  the  dyeing  of 
certain  extent  as  an  insecticide;  and  for  me 
cellulose  silks.  This  last  use  ia  foreign  to  this  c( 
no  artificial  silk  of  this  kind  is  made  in  the 
however,  highly  developed  in  France  and  Belgi 
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Process  of  fimnAifa^ture.^SodiUBi  sul(>hide  mAj  be  manufactured 
£lom  SQKlium  sxilpkate  (salt  oake),  wai^h  is  a  by-product  of  the 
n|«aulaciur«  of  hydnochloric  aeid;  or  it  is  obtain^  as  a  by-product 
o|  the  barium  chemicals  industry.  The  war  has  caused  the  develop- 
misaai  of  a  domestic  barium  chemical  iudustry,  which  is  undoubtedly 
a  large  source  of  sodium  sulphide  at  the  present  time  <i918). 

Sodium  sulphide  is  made  from  sodium  sulphate  by  fusing  it  with 
powdered  cofu.  The  coal  reduces  the  sodium  sulpha^te  to  sodium 
sulphide,  which  is  lixiviated  from  the  crude  mass  with  hot  water. 
The  liquor  containing  the  sodium  sulphide  is  allowed  to  settle  and  is 
tiben  run  into  crystallizing  pans.  On  cooling,  crystals  of  sodium 
sulphidje  (Na^S — 9H|0)  sepa^^ate  from  the  s^ution.  If  the  fused 
sooium  sulphide  is  desired  the  liquor  containing  the  sodium  sulphide 
is  evaporated  in  open  caustic  pots  similar  to  those  used  in  the  manu- 
facture of  caustic  soda.  When  the  liquor  reaches  a  point  wh^e  it 
contains  60  per  cent  of  sodium  sulphide  the  beat  is  withdrawn  and  the 
product  allowed  to  settle  for  a  f-ew  hours.  The  molten  sodium 
sulphide  is  then  run  out  into  drums  similar  to  those  used  in  packing 
caustic  soda  where  it  cools  and  solidifies^  or  it  may  be  run  into  open 
pans  and  then  broken  into  lumps  after  it  has  solidified. 

In  the  manufacture  of  barium  chemicals  the  raw  material  bar^tes 
(bariuiii  sulphate)  is  fused  witJi  coal,  thus  producing  barium  sulpjude. 
The  crude  bariuin  sulphide  is  then  lixiviated  with  water,  giving  a 
solution  of  barium  sulphide.  This  solution  of  barium  sulphide  in 
many  cases,  during  the  manufacture  of  other  barium  compoimds,  is 
treated  witn  a  soda  salt  giving  the  desired  barium  salt,  which  is 
usually  i^sc^Mble  aW  precipitates  out  le^avii^  a  sohition  of  sodkim 
sulphide.  Crystal  or  fused  sodium  aujl|>h>i<^  is  oaade  from  this 
solution  as  4es<^rib6d  above. 
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Sylphide  ofsoda—Pwdudio^  tfi  UmUd  Siade^. 

[Firom.GeQ|()giofi)  SWTBy.] 


Ye^. 

QiuuiUty. 

Value. 

1917 

Short  tomtt. 
49,494 

4^,448 

11.90$,  473 

1918 

%  290, 301 

1919 

2,645.181 

Soda,  sulphide  cf— Imports  for  consumption — Reuen^. 


Fiscal  year. 


1907.. 
1908.. 
1909.. 
19lti. . 
1914 ». 
1915. . 
1916. . 
1917- . 
1918.. 
1919.. 


Rate  of  duty. 


^  coot  per  pound, 
.do 

IS::::::::::: 

i  cent  per  pound. 


sent  ] 
*!do! 


.do. 


Quantity. 

Value. 

Duty 

collected. 

Value  90r 

unit  of 
quanttty. 

Pound*. 

1,446,379 

«20i9$8 

•7*S2 

I0.Q16 

600,739 

fll,539 

3,W3 

.016 

538,679 

7,764 

2,.468 

.015 

178,676 

2,525 

893 

.014 

2,273,037 

32,880 

5, #2 

.014 

1, 263,366 

18,228 

'•^, 

.014 

80,513 

4,616 

.057 

344,617 

7,214 

861 

^020 

117,532 

1,707 

293 

.014 

314,S87 

10,494 

787 

.033 

.^ctualand 

oomptited 

ad.valqrem 

rate. 


Percent. 
34.46 
3i.48 
34.37 
35.38 
17.31 
17.33 
4.36 
11.94 
1-7. 21 
7.50 


1  For  sulphide  of  soda  imports  for  consumption  under  the  tariff  act  of  1909  (191(^1914),  see  p.  — . 
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Soda  J  sulphide  of^Imports  for  coruumption — Revenue. 

(Act  of  1909.] 
CONTAINING  NOT  MORE  THAN  35  PER  CENT  OF  SULPHIDE  OF  SODA. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
c«Hected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

1910 

f  cent  per  pound.. 
do 

Pounds. 

118,566 

60,448 

66,792 

34,970 

1,961 

t2,811 

1,628 

2,430 

1,108 

184 

$444 
226 
250 
131 

7 

SO.  024 
.025 
.036 
.032 
.094 

Percent. 
16.82 

1911 

14.84 

1912 

do 

10.31 

1913 

do 

11.84 

1914 

do 

4.00 

CONCENTRATED  OR  CONTAINING  MORE  THAN  36  PER  CENT  OF  SULPHIDE  OF  SODA. 


1910. 
1911. 
1912. 
1913. 
1914. 


}  cent  per  pound. 

do 

do 

do 

do 


299,415 
396,506 
666,188 
916,693 
254,913 


59.88 
62.45 
61.32 
67.48 
66.75 


Sulphide  of  soda — Prices,  wholesale,  per  pound,  New  York,  spot,  by  quarters. 

(From  Oil,  Paint,  and  Dr^g  Reporter.] 
60  PER  CENT  FUSED. 


fannary 
\prU... 
fuly.... 
October. 


1912 


Cents. 

2M 
21-^ 
2i-2 

2|-a 


1D13 


Cents. 
2J-2| 
2*-2| 
2K 


1914 


1916 


Cemts. 
2J-2J 

3-3J 


1916 


Cents. 
6  -6f 

4-4} 
3-3j 


1917 


Cents. 

3-3i 

3-3i 

4-4J 

4 


1918 


Cents. 
4-4J 
6-5* 
6 
(}) 


1919 


Cents. 
51-6 
6J-6 
3  -3^ 


1920 


Cents. 

8M 
3-4 
3-4 
31-4 


80  PER  CENT  CRYSTAL. 


1912 

1913 

1914 

1916 

19)6 

1917 

1918 

Jwiu»ry  .TT-.Ti. 

Gents. 
L6-L8 
1:^1.8 
1.6^L8 
1.6-1.8 

Cents. 
1.6-1.8 
1.5-1.8 
1.W.8 
1.6-L8 

Gents. 
L  6-1. 76 
1.6-L76 
1.6-1.76 
L5-L75 

Cents. 

1.6-1.75 

1.6-1.76 

•1.76-2.26 

2.0  -2.6 

Gents. 

2iOH2.6 

2i0>2.26 

2.0-2.25 

2j0-2.25 

Cenis. 

2.0-2.26 

2^0^.26 

2;6-3.0 

2.1-3;0 

Onto. 

2.0  -2.5 

AJSftQ 

July 

2.-76-3.0 
•3. 26-3. 50 

October 

(») 

1  NominAL 


Sulphide  of  soda — Rates  of  duty. 
[Not  mentioned  specifically  prior  to  the  act  of  1897.] 


Act  of— 


Year. 


1897 
1909 


1913 


Par. 


76 
73 


67 


Tariff  classification  or  description. 


Sulphide  of  soda — 

Sulphide  of  soda  containing  not  mere  than  85  per  cent  of  sulphide  of 

soda. 
Su^pliideof  soda,  ooncentratod,  or  oontainisig  more  than  36  per  cent 

of  sulphide  of  soda. 
Soda,  sulphide  of 


Rates  of  duty, 

specific  and  ad 

valorem. 


i  cent  per  pound. 
i  cei^t  per  pound. 

I  cent  per  pound. 

\  cent  per  pound. 


SULPHITE  AND  HYPOSULPHITE  OF  SODA. 

[Par.  67,  act  of  1913:  One-fourth  cent  per  pouna.] 


Sulphtat  of  soda — Summary  table. 


Year. 

Domestic 
production. 

Imports 
for  con- 
sump- 
tion. 

Ratio  of 
imports 
to  pro- 
duction. 

Value 

(imports 

for  con- 

simip- 

tionj. 

Amount 
of  duty. 

Value 

per 
pound. 

Equiva- 
lent ad 
valorem 
rate. 

1910 

Pounds. 

Pounds. 

251,074 

987,403 

354,232 

27, 152 

382,540 

165,594 

435 

68,224 

20,206 

11,400 

Per  cent. 

S4,082 

14,810 

4,860 

400 

5,627 

4,316 

60 

1,221 

301 

1,007 

11,020 

3,702 

1,215 

100 

956 

414 

1 

171 

51 

29 

$0,016 
.015 
.014 
.015 
.015 
.026 
.138 
.018 
.015 
.088 

Per  cent. 
25.00 

1911 

25.00 

1912 

25.00' 

1913 

25.00 

1914» 

17.00 

1915 

9.59 

1916 

1.82- 

1917 

27,414,000 
32,724,000 
23,692,000 

0.25 

13.97 

1918 

6.55 

1919 

2.83- 

1  From  Oct.  4, 1913,  to  June  30, 1914. 
Hyposulphite  of  soda — Summary  table. 


Year. 

Domestic 

production 

(calendar 

year). 

Imports 

for  con- 

siunp- 

tion 

(fiscal 

year). 

Ratio  of 
imports 
to  pro- 
duction.^ 

Value 
(imports 
for  con- 
sump- 
tion). 

Amount 
of  duty. 

Value 

per 
pound. 

Equiva- 
lent ad 
valorem 
rate. 

1910  2 

Pounds. 

Pounds. 

44,759 

29,537 
8,535 
7,299 

926,135 

1,855,223 

5,125 

1,836 

6,960 

27,616 

Per  cent. 

1626 

612 

277 

228 

128,828 

268,693 

166 

1,193 

6,723 

6,312 

$209 

110 

32 

27 

2,318 

4,638 

12 

5 

17 

69 

10.013 
.021 
.032 
.031 
.139 
.145 
.032 
.650 
.966 
.228 

Per  cent. 
33. 3S 

1911 

18.10 

Ifl2 

11.55 

1913 

12.01 

19148 

1.02 

1915 

1.73 

1916 

7.72 

1917 

53,196,000 
53,736,000 
64,424,000 

.3S 

1918 

.26 

1919 

10.95 

^  Insignificant. 

«  From  Aug.  6, 1909,  to  June  30, 1910,  under  the  act  of  1909. 

*  From  Oct.  4, 1914,  to  June  30, 1914,  under  the  act  of  1913. 

General  Information. 


INTRODUCTION. 


He 


and 


Paragraph  67.  '^Soda:    *    *    *;  hyposulphite  of; 
sulphite  01,  one-fourth  cent  per  pound;    *    *    *.'' 

Hyposulphite  of  soda  is  a  comjnercial  teito  incorrectly  used  to 
designate  the  chemical  compound  thiosulphate  of  soda  (NajS^Os — 
SHjO).    It  is  commonly  called  ''hypo"  and  ''antichlor.''    Hypo- 
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sulpliite  of  soda  in  chemical  tenninolo^  originally  referred  to  a 
chemical  compound  of  the  formula  NaHSOj,  but  the  formula  for 
lattJer  proven  to  be  Na2S204  and  the  name  of  hyposulphite  of  soda  has 
been  generally  changed  to  hydrosulphite  of  soda.  Since  commercial 
designations  usually  prevail  in  tariff  nomenclature,  hyposulphite  of 
soda  undoubtedly  reiers  to  the  chemical  compound  tmosulphate  of 
soda.  The  term  thiosulphate  of  soda  will  be  used  in  the  following 
pages  to  avoid  confusion. 

Sulphite  of  soda  may  include  three  sulphites  of  soda  known  tech- 
nically as  normal  sulphite  of  soda,  bisulphite  or  acid  sulphite  of  soda, 
and  metabisulphite  of  soda.  These  tnree  compounds  are  closely 
related;  they  have  very  similar  chemical  properties  and  are  used 
more  or  less  interchangeably. 

DESCRIPTION'  AND  USES. 

Thiosulphate  of  soda  (hyposulphite  of  soda)  is  a  white  transparent 
crystalline  substance  containing,  when  pm-e,  63.7  per  cent  of  an- 
hydrous sodiuxn  thiosulphate  and  36.3  per  cent  of  water.  It  is  very 
soluble  in  water  and  is  a  strong  reducing  agent.  The  crystals  of 
thiosulphate  of  soda  lose  their  water  of  crystallization  on  heating  to 
lOO®  C.,  and  on  heating  to  a  higher  temperature  the  thiosulphate 
decomposes.  Aqueous  solutions  of  thiosulphate  of  soda  when  treated 
with  an  acid  liberate  sulphur  dioxide  with  the  deposition  of  sulphur. 

Thiosulphate  of  soda  is  used  as  a  fixer  in  photography  and  is  usually 
designated  as  "hypo*'  for  this  purpose.  It  is  used  as  an  "antichlor" 
in  bleaching  to  destroy  the  last  traces  of  chlorine  bleach,  as  a  re- 
ducing agent  in  the  chrome  tanning  of  leather,  and  in  the  manu- 
facture of  aldehyde  green.  It  is  an  important  chemical  reagent  in 
analytical  laboratory  work,  especially  in  iodine  determinations. 

Sulphite  of  soda, — There  are  three  sulphites  of  soda,  the  normal 
sulphite  (Na^SOa),  the  bisulphite  or  acid  sulphite  (NaHSOg),  and  the 
metabisulphite  (NajSjOg).  All  of  these  compounds  are  white  crystal- 
line salts  more  or  less  soluble  in  water.  These  crystals  lose  their 
water  on  exposure  to  the  air.  They  dissolve  fairly  readily  in  water, 
giving  an  alkaline  solution.  Sodium  bisulphite  is  a  white  powder 
which  smells  of  sulphur  dioxide.  It  is  sparingly  soluble  in  water  and 
on  heating  decomposes  with  the  evolution  of  smphur  dioxide.  Sodium 
Iiietabisu5)hite  crystallizes  in  anhydrous  crystals  which  slowly  oxidize 
on  exposure  to  the  air. 

The  sulphites  are  largely  employed  in  various  industries  as  anti- 
septics, reducing  agents,  .and  soui*ce8  of  sulphur  dioxide.  Sulphite 
of  soda  is  used  industrially  as  an  ''antichlor''  for  removing  the  last 
traces  of  chlorine  in  bleachmg  processes  and  as  a  weak  bleaching  agent 
for  delicate  fabrics,  such  as  silk  and  wool.  Both  the  normal  and 
metabisulphites  are  used  in  the  preparation  of  photographic  de- 
velopers to  prevent  the  oxidation  of  pyrogallol  and  hydroquinone. 
Bisulphite  oi  soda  is  a  more  energetic  antichlor  and  bleach  for  silk 
and  wool  than  the  sulphite.  It  is  also  used  as  an  antiseptic  in 
steeping  grain,  preservmg  food,  and  a  strong  solution  is  used  in 
sterilizing  brewer^s  casks.  Bisulphite  of  calcium  and  magnesium  is 
formed  during  the  manufacture  of  ''sulphite  pulp''  for  paner 
manufacture. 
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DOBCESTIG  PBODITCTION. 


The  production  of  thiosulphate  of  soda  (hyposulphite)  in  1917  was 
26,598  short  tons,  valued  at  $717,924.  This  represents  the  produc- 
tion of  three  firms  located  at  Philadelphia,  Cleveland,  and  St.  Louis, 
88  reported  to  the  Geological  Survey.^  The  combined  production  of 
sulphite,  bisulphite,  and  metabisulphite  of  soda  in  1917  was  13,707 
short  tons,  valued  at  $300,668.  This  production  was  reported  by 
firms  located  in  Massachusetts  and  New  York. 

The  production  of  bisulphite  of  soda  is  the  starting  point  for  the 
manufacture  of  all  of  the  other  articles,  so  their  manufacture  may 
well  be  considered  together.  The  materials  necessary  for  the  prepa- 
ration of  the  sulphites  are  an  alkali,  usually  soda  ash,  and  sulphur 
dioxide,  produced  generally  by  burning  sulphur.  An  additional 
quantity  of  sulphur  is  required  for  the  production  of  thiosulphate  of 
soda,  and  metallic  zinc  is  needed  for  the  production  of  hydrosulphite 
of  soda.  These  materials  are  all  available  in  this  country  in  large 
quantities. 

Sodium  bisulphite  is  produced  by  saturating  a  solution  of  soda  ash 
with  sulphur  dioxide.  The  acid  sulphite  produced  may  be  separated 
from  the  solution,  or  an  additional  quantity  of  soda  ash  solution  is 
added,  thus  converting  the  bisulphite  of  soda  into  the  normal  sulphite 
of  soda.  The  sulphite  with  7  molecules  of  water  is  crystallized  irom 
the  solution  on  cooling.  Carbon  dioxide  is  evolved  in  this  process, 
and  in  some  cases  it  is  purified,  compressed,  and  sold  as  a  by-product. 
Sodium  sulphite  is  also  produced  as  a  by-product  in  the  manufacture 
of  phenol.  If  metabisulphite  of  soda  is  desired,  the  solution  of  soda 
ash  is  supersaturated  with  sulphur  dioxide,  thus  converting  the  acid 
sulphite  which  is  first  formed  into  metabisulphite  which  is  obtained 
in  anhydrous  crystals  on  cooling  the  solution. 

Sodium  thiosulphate  is  produced  by  boiling  a  solution  of  sodium 
sulphite  with  sulphur.  Tjie  resulting  solution  of  thiosulphate  is 
evaporated,  and  tne  product  crystallizes  with  5  molecules  of  water. 
This  is  the  process  generally  used  in  this  country.  It  may  also  be 
obtained  from  the  sulphide  residues  of  the  Le  Blanc  soda  process 
which  is  operated  in  Europe  but  which  has  never  been  established  in 
the  Unitea  States.  These  residues  are  allowed  to  oxidize  by  exposure 
to  the  air,  and  the  soluble  sodium  and  calcium  thiosulphate  produced 
are  then  dissolved  from  the  residues.  The  solution  is  treated  with 
sodium  sulphate  (salt  cake)  to  convert  the  calcium  salt  into  sodium 
thiosulphate.  The  solution  is  then  evaporated  and  the  sodium  thio- 
sulphate crystallized  out  on  cooling. 

IMPORTS. 

TJiiosnlpTiate  of  soda. — The  imports  of  thiosulphate  of  soda  in- 
creased from  about  .8,000  pounds  to  over  900,000  pounds  in  1914, 
and  1,800,000  pounds  in  1915.  The  imports  in  the  following  years 
declined  to  below  prewar  imports.  The  decline  during  the  war  may 
be  attributed  to  the  demand  for  thiosulphate  in  the  filling  of  gas 
masks,  as  it  was  the  first  material  used  for  the  absorption  of  chlorine 
gas.  It  was  later  replaced  by  more  efiicient  materials.  This  natu- 
rally resulted  in  a  large  increased  demand  in  England  and  France 
and,  along  with  other  war  conditions,  prevented  exportation  to  this 
country. 
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Sulphite  of  soda. — The  imports  of  sulphite  of  soda  have  been  rather 
sporadic.  They  have  not  been  large  compared  to  domestic  produc- 
tion. In  1917  imports  were  less  than  1  per  cent  of  domestic  produc- 
tion. 

PRICES. 

Thiosulphate  of  soda  has  increased  to  a  price  about  double  the 
normal  prewar  price  of  $1.30  per  100  pounds.  The  price  of  thio- 
sulphate of  soda  in  London  has  shown  a  much  greater  increase. 
During  1918  the  price  reached  a  high  level  of  $11.95  per  100  pounds, 
ivliich  was  about  10  times  the  normal  prewar  price.  This  much 
gpreater  increase  in  the  price  of  thiosulphate  in  London  was  un- 
doubtedly due  to  the  large  war  demand  on  thiosulphate  for  combating 
chlorine  gas. 

Sulphite  of  soda  has  shown  practically  no  increase  in  price  during 
the  war.  This  may  be  accounted  for  by  the  fact  that  during  the  war 
lai^e  quantities  of  synthetic  phenol  were  produced  and  large  quanti- 
ties of  sodium  sulphite  were  obtained  as  a  by-product  of  this  process. 

Production  of  sodium  thiosulphate  in  United  States, 
[From  United  States  Geological  Survey.] 


Year. 


1917 
1918 

1919 


Quantity. 


Short  tons. 
26,598 
26,868 
32,212 


Value. 


$717,924 
1,051,623 
1,709,223 


Production  of  sodium  sulphite  in  United  States.^ 
[From  United  States  Geolt^cal  Survey.] 


Year. 

Quantity. 

Value. 

1917 

Short  tons. 
13,707 
16,362 
11,846 

S300,668 

1918 

478,482 

1919 

687,760 

1  Includes  sodium  bisulphite. 
Soda,  hyposulphite  of— Imports  for  consumption — Revenue. 


Fiscal  year. 


1907. 
190S. 
1909. 

1910. 

1911. 
1912. 
1913. 

1914. 


1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


{ 


{ 


i  cent  per  pound . 

....do 

....do 

.do 

I  cent  per  pound . 

.do 

.do 

.do 

.do 

i  cent  per  pound . 

.do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Value. 


Pounds. 

70,792 

12,670 

11,456 

33,484 

11,275 

29,537 

8,535 

7,299 

2,988 

1  923, 147 

1,855,223 

5,125 

1,8.S6 

6,960 

27,616 


SI,  093 

448 

312 

481 

145 

612 

277 

228 

97 

128,731 

268,693 

166 

1,193 

6,723 

6,312 


Duty 
collected. 

Value  per 

unit  of 
quantity. 

1354 

10.015 

63 

.035 

57 

.027 

167 

.014 

42 

.013 

110 

.021 

32 

.032 

27 

.031 

11 

.032 

2,307 

.139 

4,638 

.144 

12 

.032 

4 

.649 

17 

.965 

6,904 

.228 

Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

32.38 

14.15 

18.36 

34.81 

29.16 

18.10 

11.55 

12.01 

11.56 

1.79 

1.73 

7.72 

.38 

.26 

10.95 


» Incluies  hvdrosulohite.    See  "Chemicals  and  allied  chemicals  used  in  the  United  States;"  Dept.  of 
Commerce,  Misc.  Series  No.  82. 
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Sodtty  sulphite  of— 'Imports  for  consumption — Revenue. 


Fiscal  year. 

Rate  of  duty» 

Quantity. 

Value. 

Duties 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valoreni 

rate. 

1907 

25  per  cent ,. 

.....  do. 

Pounds. 

24,396 

116,964 

470,847 

251,074 

987,403 

354,232 

27, 152 

382,540 

1«5,594 

435 

68,224 

20,^ 

11.400 

$803 

3,259 

10,150 

4,082 

14,810 

4,860 

400 

6,627 

4,316 

60 

1,221 

301 

1,007 

S201 

814 

2,537 

1,020 

3,702 

1,215 

100 

956 

413 

1 

170 

50 

29 

$0,033 
.028 
.022 
.016 
.015 
.014 
.015 
.015 
.026 
.137 
.017 
.014 
.088 

Per  cent. 
25.00 

1908 

25.00 

1909 

do 

25.00 

1910 

.....do 

26.00 

1911 

do.... 

25.00 

1912..-.. 

do 

25.00 

1913 

do 

25.00 

1914 

i  cent  per  pound.. 
do 

17.00 

1915 

9.59 

1916 

do .......... 

1.82 

1917 

.... .do.... ......... 

13.97 

1918 

do 

5.55 

1919 

do 

2.83 

Hyposulphite  of  soda — Prices  (wholesale)  per  hundredtueight. 

[From  Oil,  Paint,  and  Drug  Reporter.) 

BARRELS. 


January. 

April 

July 

October. 


1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Dollars. 

1.30-1.60 

1.30-1.50 

1.30-1.50 

1.30-1.50 

Dollars. 

1.30-1.50 

1.30-1.50 

1.30-1.50 

1.30-1.50 

Dollars. 

1.30-1.50 

1.30-1.50 

1.30-1.5C 

1.60-2.00 

Dollars. 
1.60-2.00 
1.60-2.  CO 
1.60-2.00 
1.60-2.00 

Dollars. 

2.75-3.00 

2.25-2.50 

2.25-2.50 

2.00-2.25 

Dollars. 

2.00-2.25 

1.75-2.00 

1.75-2.00 

1.75-2.00 

Dollars. 

1.75-2.25 

2.60-3.60 

2.60-3.60 

2.60-3.60 

Dollars. 
2.60-5.60 
2.60-3.60 
3. 20-4. 00 
3.20-4.00 

19201 


Dollars. 
3.20-4.00 
3. 20-4. 00 
3.20-4.00 
3. 75-4. 35 


I  Pea  crystals. 
KEGS. 


January. 

April 

July 

October . 


1912 


Dollars. 
1.50-2. 00 
1. 40-1. 60 
1.40-1.60 
1.40-1. 60 


1913 


Dollars. 
1.40-1.60 
L  40-1. 60 
1.40-1.60 
1.40-1.60 


1914 


Dollars. 
1. 40-1. 60 
1.40-1. 60 
1. 40-1. 60 
1. 75-2. 10 


1915 


DiUa 
1.75-. 


10 


1. 75-2. 10 
1. 75-2. 10 


1916 


Dollars. 
2.  eo-3. 10 
2. 40-2. 65 
2. 40-2. 65 
2. 15-2. 30 


1917 


DolHrs. 
2. 15-2. 30 
2. 00-2. 25 
2. 00-2. 25 
2.00-2.25 


1918 


Dollars. 
2.00-2.25 
2.60-3.60 
2. 85-3. 10 
(«) 


1919 


Dollars. 
3.60-4.40 
3. 00-3. 75 
3. 00-3. 75 
3.00-3.75 


1920 1 


Dollars. 
3.00-3.75 
3. 00-3. 75 
3.00-3.75 
3.25-3.85 


1  Crystals.  2  Not  quoted. 

Sulphite  of  soda — Prices  ^  wholesale^  per  pound. 

[From  Oil,  Paint,  and  Drug  Reporter.] 

CRYSTALS. 


January 
April . . . 
July.... 
October. 


1913 


Cents.  ,  Cents. 

2i-2f 

2i-2f 

2J-2f 

2i-2i 


2i-2f 
2i-2| 
2i-2! 
2i-2f 


1914 

1915 

1916 

1917 

1918 

1919 

Cents. 
2J-2i 
2i-2| 
2^21 
2i-2| 

Cents. 
2i-2i 
2i-2S 

2i-2t 
2i-21 

Cents. 

Cents. 

Cents. 

Cents. 

3-3i 
3-3i 

1920 


(knts. 
22-3 
3}-4 


DRY  POWDERED. 


January 
April... 
July.... 
October, 


5i-6 

5K^ 

5i-6 

5J-5? 

0) 

0) 

5i-6 

5|-6 
(0 

5J-6 

5i-6 

5i-6 

5i-5; 

0) 

(0 

5^-6 

5i-6 

5i-6 

5J-6 

5J-5J 

(») 

(0 

5J-6 

5i-6 

5i-6 

5K» 

5i-52 

(0 

(0 

5§-6 

(») 

0) 


Not  quoted. 
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Sypoazclpkite  and  sulphite  of  soda — Comparison  of  New   York  and  London  wholesale 

prices} 

[Per  100  pounds.] 


Hyposalphite  of  soda. 


New  York, 


January. 

April 

Jixly 

Octol>er. 


1912. 


January. 

April-... 
July 

Octo"ber. 


1913. 


Jauu&ry. 
April-... 

July 

October. 


1914. 


January. 
April.... 
July 

October. 


1915. 


January. 
April.... 
July.... 

October. 


1916. 


January. 
April.... 
July.... 
October. 


1917. 


January. 
April.... 
July.... 
October. 


1918. 


January. 
April... 
July.... 
October. 


1919. 


January. 
April.... 
July.... 
October. 


1920. 


SI.  30-91. 60 
1.30-  1.50 
1.30-  1.50 
1.30-  1.50 


1.30-  1.50 
1.30-  1.50 
1.30-  1.50 
1.30-  1.50 


1.30-1.60 
1.30-  1.50 
1.30-  1.50 
1.00-  2.00 


1.60-2.00 
1.60-  2.00 
1.60-  2.00 
1.60-2.00 


2.75-  3.00 
2.25-2.50 
2.25-2.50 
2.00-2.25 


2.00-2.25 
1.75-2.00 
1.75-2.00 
1.76-  2.00 


1.75-2.25 
2.60-3.60 
2. 60-  3. 60 
2.60-3.60 


2.60-3.60 

2.60-3.60 

3.00-3.75 

« 3. 00- 3. 75 


« 3. 00- 3. 75 
«  3. 00- 3. 76 
« 3. 00- 3.76 
« 3. 26- 3.86 


London. 


SI.  19 
1.30 
1.30 
1.19 


1.19 
1.25 
1.25 
1.19 


1.19 
1.22 
1.22 
2.17 


2.28 
2.17 
3.58 
3.91 


3.91 
3.58 
3.48 
2.82 


2.82 
2.82 
4.02 
4.89 


8.69 
11.30 
11.96 

9.12 


6.97 
3.69 


4.04 
5.65 
6.52 


Sulphite  of  soda. 


New  York. 


S2. 25 -12.75 
2.25  -2.75 
2.26-  2.75 
2.25  -  2.75 


2.26-2.75 
2.25  -  2.75 
2.25-2.75 
2.25-2.75 


2.26-2.75 
2.25-  2.75 
2.25  -  2.75 
2.25-2.76 


2.60-2.62 
2.50-  2.62 
2.50-  2.62 
2.25-2.75 


2.50  -  2.62 


(«) 
».03-      .03* 
«.03-     .03j 


03^ 


3 

».03 

«.03^ 

».03 


.04 
.04 
.04 
.04 


London, 


SI.  26 
L30 
1.22 
1.22 


1.22 
1.22 
1.22 
1.22 


L22 
1.25 
1.14 
1.52 


L63 
L47 
L63 
L6S 


1.74 
1.74 
3.48 
2.39 


2.39 
2.28 
2.61 
2.39 


2.39 
2.82 
2.61 
2.61 


2.61 
2.39 


2.72 
2.72 
3.26 


1  New  York  prices  are  spot,  from  OIL  Feint,  and  Drug  Reporter.    London  prices  are  current,  f.  o.  b. 
works  or  usual  ports,  from  the  Chemical  Trade  Journal. 
>  Not  quoted 
'  Per  pound. 
*  Crystals  per  100  pounds. 

Hyposulphite  and  sulphite  of  soda — Rates  of  duty. 


Act  of— 


1897 
1909 
1913 
1913 


Par. 


76 
73 
67 
67 


Tariff  classification  or  description. 


Soda,  hyposulphite  of 

do 

do 

Soda,  sulphite  of. 


Rates  of  duty. 

specific  and  ad 

valorem. 


}  cent  per  pound. 
I  cent  per  pound. 
I  cent  per  pound. 
Do. 
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Court  and  Treasury  Decisions. 

Prior  to  specific  provision  therefor  in  1897,  hyposulpliite  of  soda 
was  classifiea  as  a  cnemical  salt.     (G.  A.  2887  (T.  L).  15706).) 

So  was  sulphite  of  soda  before  1913.     (G.  A.  3850  (T.  D.  18006).) 

Hydrosulpnite  of  soda,  classified  as  a  chemical  compound  or  salt^ 

was  held  not  dutiable  as  hyposulphite  of  soda.     (Abstract  42707,) 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  aU  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has  , 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  where  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  order. 

'Die  first  pamphlet  in  the  series  is  an  "Introduction  and  Index," 
which  contams: 

1.  ..n  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraphs  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  nmn- 
ber  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  '* Introduction  and  Index,"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 

services  of  E.  E.  Stanford,  Sidney  D.  Kirkpatrick,  C.  R.  DeLong,  and 

Dr.  Grinnell  Jones,  of  the  chemical  division  of  the  commission's  staff, 

and  of  others. 
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SUMMARY 


THE  CRUDE  BOTANICAL  DRUG  INDUSTRY. 


SUMMARY. 
Deflnltloa: 

Drugs  are  organic  or  inorganic  substances  that  are  used  as  medi- 
cines or  in  the  preparation  and  composition  of  medicines.  The  term 
"drug"  as  commonly  used,  however,  is  an  extremely  loose  one  and 
has  been  subjected  to  various  interpretations.  It  formerly  was  held 
to  refer  to  any  substance  used  in  any  chemical  process,  and  was  gen- 
erally inclusive  of  spices,  condiments,  and  natural  dyeing  and  tanning 
materials,  as  well  as  substances  used  for  the  treatment  of  disease. 
The  federal  food  and  drug  act  of  June  30,  1906,  under  section  6,  pro- 
vides a  more  restricted  definition: 

The  term  "drug"  as  used  in  this  act  shall  include  all  medicines  and  preparations 
recognized  in  the  United  States  Pharmacopoeia  or  National  Formulary  for  internal 
or  external  use,  and  any  suhstance  or  mixture  of  Bubstances  intended  to  be  used  for 
the  cure,  mitigation,  or  prevention  of  disease  of  man  or  other  animals. 

This  definition  was  applied  by  the  Court  of  Customs  Appeals  in 
the  interpretation  of  the  word  *'  drugs  "  as  used  in  paragraph  477  of  the 
tariflf  act  of  1913.* 

The  common  interpretation  of  the  word  to-day  includes  not  only 
the  medicinals  outlined  imder  the  above  definition,  but  also  a  wide 
variety  of  more  or  less  crude  materials  of  plant  origin,  such  as  gums, 
balsams,  essential  oils,  perfume  materials,  and  various  other  prod- 
ucts which  have  some  medicinal  use,  but  which  are  chiefly  used  for 
manufacturing  or  technical  purposes.  The  most  important  medici- 
nals and  their  principal  nonproprietary  combinations  are  legally 
standardized  as  to  identity,  strength,  and  purity  by  the  United 
States  Pharmacopoeia  and  the  National  Formulary. 

Glassificatloa: 

For  the  piirposes  of  this  publication  all  drugs  may  be  divided  into 
six  classes,  the  boundary  lines  of  which,  howevrer,  are  not  clearly 

defined. 

These  classes  and  their  corresponding  provisions  in  the  tariflF  act 
of  1913  are  as  follows  (paragraphs  referred  to  are  given  in  the  Ap- 
pendix, see  page  62) : 

^U.  B.  V.  MBiiM  Central  B.  B.  Ca,  et  aL,  7  Ct.  Cost.  Appls.,  114, 117^ 
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1.  ^e  DfttunJ  and  uncompoimded  dnigB,  chiefly  of  vegetable  origin,  such  as  the 

balsams,  barks,  beans,  berries,  gums,  roots,  leaves,  seeds,  and  fruits  of  numerous 
plants.  These  drugs  in  either  a  crude  or  advanced  state  are  enumerated  by 
nature  or  origin  in  the  provisions  of  paragraphs  9,  27,  and  477.  Other  articles 
of  this  class  are  given  specific  mention  in  the  following  paragraphs:  28,  36,  39, 40, 
233,  235,  388,  402,  409,  410,  437,  454,  473,  516,  519,  541,  544,  558,  592,  and  595. 

2.  Alkaloids,  glucosides,  and  other  medicinal  principles,  usually  of  a  definite  chemical 

character,  and  derived  by  manufaicturing  processes  from  materials  within  the 
scope  of  aass  1,  above.    (Pars.  5,  13,  18,  31,  47,  70,  584,  591,  594,  and  616.) 

3.  Miscellaneous  natural  or  manufactured  substances,  such  as  certain  expressed  and 

essential  oils,  usually  of  definite  origin  and  character,  but  not  chemical  indi- 
viduals.   (Pars.  43,  44,  45,  46,  442,  543,  and  561.) 

4.  Compoimded  medidnals  and  pharmaceutical  preparations,  consisting  of  mixtures, 

extracts,  tinctures,  pills,  etc.,  and  including  the  majority  ci  2»oprietary  me- 
dicinals,  both  alcoholic  and  nonalcoholic.    (Para.  5,  16,  17,  and  249.) 

5.  Antitoxins,  serums,  vaccines,  and  other  so-called  biological  products,  chiefiy  of 

animal  or  bacterial  origin.    (Par.  400.) 

6.  Organic  and  inorganic  chemical  compounds  used  in  medicine,  such  as  alcohol, 

chloroform,  ether,  Epsom  salts,  and  Glauber  salts,  corrosive  sublimate,  etc.,  and 
the  coal-tar  and  other  complex  chemical  medicinals  (sometimes  termed  ''syn- 
thetics"). Many  of  these  have  predominant  use  in  the  chemical  and  technical 
industries.  (Pars.  1,  8,  14,  15,  18,  19,  29,  35,  38,  42,  65,  67,  144,  421,  515,  548, 
585,  617,  and  635.)  Medicinals.  of  coal-tar  origin  are  provided  for  in  Group  III 
of  Section  500  of  Title  V  of  the  act  of  September  8,  1916. 

The  present  discussion  is  concerned  primarily  with  vegetable  drugs 
and  especially  with  those  in  the  crude  state  as  produced  by  cultivation 
or  collected  from  wild  plants.  (Class  1  above.)  Such  medicinals 
include  many  of  the  most  important  items  of  the  modem  materia 
medica;  as  examples  of  primary  importance  there  may  be  cited  crude 
opium,  cinchona,  nux  vomica,  belladonna,  digitalis,  and  senna.  Ar^ 
tides  of  this  type,  ungroimd  and  untreated  except  for  the  ''curing" 
by  drying  or  otherwise  which  may  be  necessary  for  the  proper  pack- 
ing  and  prevention  of  decay  or  deterioration  pending  shipment  and 
manufacture,  are  known  as  crude  botanical  drugs.  These  must 
usually  be  further  treated  or  compounded  with  other  materials  before 
being  used  in  medicine. 

Woiid  Trade  In  Gmde  Botanical  Drvgs.  • 

Trade  in  crude  drugs  is  as  ancient  as  commerce.  The  superstitious 
materia  medica  of  the  past  reached  out  into  unknown  comers  of  the 
earth  for  unknown  products  which  derived  their  chief  value  from 
the  mystery  of  their  origin.  The  search  for  drugs  and  spices  was  not 
the  least  of  the  spurs  that  led  to  the  discovery  of  the  New  World. 
Thousands  of  plant  species  have  had  more  or  less  medicinal  vogue. 
Even  now  when  scientific  tests  have  discarded  hosts  of  valueless  me- 
dicinals, there  is  hardly  a  country  which  does  not  furnish  some  com- 
mercial medicinal  supply.  In  former  times  the  drag  trade  of  the 
world  was  centered  in  Hamburg,  Germany,  and  this  port  largely  con- 
trolled the  commerce  in  Northern  Europe  and  Asia.    Trieste  was  an 
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important  port  for  the  drag  trade  of  Southern  Europe  and  Northern 
Africa^  and  India  served  as  a  center  for  Oriental  medicinals.  London 
and  Marseilles  are  centers  for  their  respective  countries,  and  London 
has  now  taken,  in  large  part,  the  former  preeminence  of  Hamburg. 
New  York  is  the  one  great  port  for  American  domestic,  import  and 
export  trade,  and  if  its  importance  attained  in  the  recent  war  con- 
tinues, it  appears  probable  that  New  York  will  eventually  overshadow 
in  importance  all  foreign  ports. 

Plt>dactioii  of  Drags  In  Foreign  Conntrlefl. 

In  general,  it  may  be  said  that  crude-drug  production,  from  a  com- 
mercial or  agriciUtural  viewpoint,  is  a  relatively  imimportant  indus- 
try. The  principal  exceptions  are  the  cultivation  of  opium  and  cin- 
chona. Drug  cailtivation  has  been  carried  on  more  or  less  extensively 
in  Germany  and  Austria,  and  to  some  extent  in  Italy  and  Spain.  In 
each  of  these  countries  and  also  in  Southern  Kussia  large  quantities 
of  drugs  are  annually  collected  from  wild  plants.  The  majority  of 
Emropean  botanicals  are  gathered  thus  by  the  cheapest  of  peasant 
labor — old  men,  women,  and  children.  During  the  war  renewed 
interest  in  drug  cultivation  was  manifested  in  the  allied  countries. 
An  especiaQy  notable  feature  was  the  rapid  growth  of  the  industry 
in  Japan.  There  it  has  been  fostered  by  very  favorable  climatic  con- 
ditions, by  cheap  skilled  agricultural  labor,  and,  to  some  extent  at 
least,  by  governmental  aid.  The  newly  foimded  Japanese  chemical 
industries  have  also  become  prominent  in  the  manufacture  of  a  num- 
ber of  plant  alkaloids  and  extracts.  Present  reports  indicate  that 
Japan  in  the  future  will  be  an  important  source  of  botanical  drugs. 

Domestic  Drag  Production  Under  War  Conditions. 

Experimental  cxiltivation  of  a  number  of  crude  drugs  has  been 
carried  on  for  a  nxmiber  of  years  by  the  United  States  Department  of 
Agriculture,  colleges  of  pharmacy,  agricultural  experiment  stations, 
and  by  a  few  drug  firms.  Upon  the  outbreak  of  the  war  and  the  par- 
tial or  complete  cutting  oflE  of  imported  supplies,  the  prices  of  crude 
drugs  rose  to  unprecedented  heights.  Army  demands  accelerated  the 
upward  trend.  The  influenza  epidemic  in  the  United  States  and 
abroad  called  for  enormous  quantities  of  drugs.  Drug  cultivation 
attracted  considerable  popular  interest,  and  efforts  were  naade  at 
once  to  cultivate  several  indispensable  drugs  which  appeared  suited 
to  American  climatic  conditions.  Considerable  success  has  been 
reported  with  two  important  medicinals,  belladonna  and  digitalis, 
and  also  with  cannabis  indica,  the  drug  obtained  from  Indian  hemp. 
Henbane,  stramonixmi,  valerian,  and  Levant  worm^eed,  all  important 
drugs,  have  been  cultivated  with  varying  success,  and  the  cultivation 
of  others  has  been  undertaken  on  an  experimental  scale.  Stimulation 
in  the  collection  of  wild  dru^s,  for  reasons  which  will  be  noted  later, 
was  less  successful. 
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Present  Status  and  ProliaMe  Fntnre  of  American  Drug  CulHiratlon. 

Climatic,  labor,  and  other  conditions  will  doubtless  preclude  the 
cultivation  in  the  United  States  of  many  large  staples,  such  as  opium, 
coca  leaves,  cinchona,  and  nux  vomica.  There  was  an  overproduo- 
tion  of  some  of  the  drugs  ciQtivated  during  the  war  and  in  many 
cases  this  resulted  in  low  prices  and  consequent  loss  to  the  growers. 
Cultivation  and  preparation  of  botanical  drugs  requires  a  high  degree 
of  specialized  agricultural  and  technical  skill  and  experience,  valu- 
able land,  some  special  appliances,  and  a  class  of  labor  which  is  much 
more  expensive  in  this  country  than  abroad.  The  scope  of  the  indus- 
try is  further  limited  by  the  exacting  climate  and  soil  requirements 
of  most  of  these  crops,  by  liability  to  insect  and  disease  damage,  and 
by  a  comparatively  small  demand,  which  in  most  cases  is  limited  by 
necessity  and  can  not  be  stimulated  as  can  the  demand  for  food- 
stuffs or  manufactured  products.  The  possible  renewal  of  low-priced 
imported  supplies  has  been  a  constant  menace  to  the  domestic  indus- 
try. American-grown  drugs,  in  general,  are  more  carefully  produced, 
better  standardized,  and  of  higher  commercial  value  than  were  the 
prewar  imports. 

The  cultivation  of  these  crops  in  the  United  States  is  not  likely  to 
be  successful  except  in  the  hands  of  specialists  having  adequate 
equipment  for  the  proper  curing  of  the  crop  and  possessing  special 
knowledge  of  the  botanical  and  chemical  characteristics  of  the  drug 
plants.  In  many  cases  the  quality  of  the  product  must  be  controlled 
by  chemical  analyses  or  cmimal  experimentation.  These  exacting 
requirements  have  been  met  in  the  case  of  certain  indispensable 
drugs,  and  because  of  the  high  prices  and  absence  of  foreign  compe- 
tition during  the  war,  their  cultivation  has  been  commercially  suc- 
cessful. The  growers  maintain,  however,  that  this  cultivation  can 
not  be  continued  after  competition  with  foreign  wild  products  is 
resinned. 

Consumption  of  Crude  Botanical  Drugs. 

Many  articles  which  are  important  in  medicine  have  large  or  pre- 
dominant use  in  other  connections;  for  example,  licorice  is  largely 
used  for  flavoring  plug  tobacco,  and  camphor  in  the  manu- 
facture of  celluloid.  Considerable  quantities  of  certain  drugs,  such 
as  santonin,  are  used  in  veterinary  medicines  or  stock  feeds.  The 
chief  channel  of  consumption  of  the  crude  botanical  drugs,  however, 
is  in  the  preparation  of  medicines  for  the  treatment  of  human  dis- 
ease. 

Many  important  drugs,  such  as  opium,  coca  leaves,  cinchona,  nux 
vomica,  belladonna,  ipecac,  and  henbane,  owe  their  therapeutic  value 
to  contained  alkaloids.  The  purification  of  these  alkaloids  forms  an 
important  branch  of  the  drug  industry,  in  which  Germany  before  the 
war  had  shown  some  preeminence.     The  United  States,  England, 
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France^  Holland,  3av%  Switzerland,  and  Jispaxk  abo  have  wdl- 
developed  alkalc»d  industries.  Lai^e-scale  domestic  production  is 
limited  to  the  cinchona  and  opium  alkaloids,  and  to  cocaine,  strych- 
nine, caffeine,  emetine,  and  hydrastine. 

Two  general  channels  of  consumption  of  drug  products  for  human 
medicinal  use  may  be  indicated,  although  in  some  instances  there  is 
no  clear  line  of  demarcation:  (1)  Prescriptive  medicine,  in  which 
drugs  are  prescribed  and  used  under  the  supervision  of  a  physician. 
(2)  So-called  '^ patent"  or  proprietary  medicine  largely  used  for  self- 
medication,  llie  composition,  especially  the  percentage  content  of 
patent  medicines,  is  rarely  made  known  except  when  required  by  law. 
Exceptions  may  be  cited  in  the  class  known  as  "ethical  proprieta- 
ries," whose  formulffi  are  made  known  to  physicians,  to  whom  they 
are  chiefly  advertised.  The  use  of  proprietary  mixtures  containing 
narcotics,  whether  so  labeled  or  not,  has  been  proved  to  result  in 
numerous  cases  of  drug  addiction.  Constant  supervision  is  also 
needed  to  guard  against  intoxicants  masquerading  as  proprietary 
medicinals. 

In  spite  of  restrictive  legislation,  the  manufacture  of  proprietaries 
shows  a  constant  growth.  In  1914,  2,903  establishments,  with  a 
product  value  of  $102,463,374,  were  listed  by  the  Bureau  of  the  Census 
as  manufacturers  of  proprietaries.  This  represented  an  increase  in 
product  value  of  22.3  per  cent  since  1909  and  of  214.1  per  cent  over 
that  of  1889.  The  value  of  patent  medicines,  compounds,  and  sub- 
sidiary products  accounted  for  about  three-fifths  of  the  entire  value 
of  products  reported  by  the  industries  engaged  in  manufacture  of 
medicines,  druggists'  preparations,  and  perfumery  and  cosmetics. 
Of  the  above  product  value,  $83,455,264,  or  83.6  per  cent,  represents 
strictly  medicinal  articles,  the  remainder  representing  fire-extin- 
guisher compoimds,  insecticides,  etc.  The  value  of  druggists'  prepa- 
rations, which  includes  material  for  prescriptive  medicine,  is  given 
at  $49,375,739  for  1914.  While  comparative  statistics  are  lacking, 
it  may  be  safely  assumed  that  America  now  leads  the  world  in  manu- 
factured medicines. 

Although  no  cost  data  have  been  gathered  by  this  Commission,  it 
may  be  said  that  the  cost  of  crude  drugs,  ranging  widely  as  it  does 
from  a  few  cents  to  less  than  one  one-hundredth  cent  per  medicinal 
dose,  is  usually  immaterial  as  compared  with  the  cost  of  solvents 
(especially  alcohol),  labor,  manufacturing  processes,  advertising,  and 
other  overhead  expenses.  The  actual  cost  of  an  available  crude 
drug  has  comparatively  httle  effect  on  its  use  in  legitimate  medicine, 
which  is,  therefore,  unlikely  to  be  affected  by  a  rate  of  duty  at  all 
comparable  with  those  of  the  past.  The  choice  and  amount  of  drugs 
used  in  secret  and  proprietary  medicines,  on  the  other  hand,  is  more 
apt  to  be  determined  by  comparative  cost.    Many  drugs,  notably 
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Hioee  of  the  "bitier/'  ''tonic/'  and  "blood  purifier''  types  hare  been 
largely  i:»ed  in  the  past  in  the  manufacture  ci  pn^rietary  oompounda 
of  the  ''pure  regetable  product"  type,  whose  actual  effect  depended 
in  many  cases  on  alcohol  and  advertising.  The  sale  of  such  nostrums 
has  been  considerably  curtailed  by  the  food  and  drugs  act  with  the 
Sherley  amendment;  die  Harrison  narcotic  law  as  amended;  the 
Volstead  Prohibition  Act,  and  various  postal 


Tariff  Treatment  and  Policy. 

In  past  tariff  acts  it  has  been  the  general  policy  of  Congress  to 
maintain  differentials  between  crude  drugs,  ground  or  advanced 
drugs,  and  purified  or  manufactured  medicinals,  such  as  alkaloids 
and  compounded  medicines. 

Grinding  is  usually  the  first  step  in  the  preparation  of  medicinals 
and  in  the  United  States  drug  grinding  is  practiced  both  by  firms 
which  carry  on  no  further  manufacture  and  by  manufacturers  of 
alkaloids  and  medicinal  preparations.  While  the  tariff  differential 
was  presumably  established  for  the  benefit  of  the  domestic  drug- 
grinding  industry,  its  additional  effect  in  hindering  imports  of  prod- 
ucts liable  to  sophistication  should  not  be  overlooked.  Adulteration 
in  groimd  drugs  is  very  difficult  to  detect  and  this  as  well  as  the  tariff 
differential  has  tended  to  develop  a  preference  in  the  trade  for  the 
crude  and  ungroimd  product.  The  present  differential  of  10  per  cent 
ad  valorem  is  practically  prohibitive  of  the  entry  of  expensive 
ground  drugs  but  would  hardly  be  calculated  to  keep  out  cheaper 
materials. 

It  is  not  always  easy  to  differentiate  between  the  crude  and  the 
advanced  product.  Paragraph  477  of  the  free  list  provides  for 
''natural  and  uncompounded  drugs  in  a  crude  state,  not  advanced 
in  value  or  condition  by  shredding,  grinding,  chipping,  crushing,  or 
any  other  process  or  treatment  beyond  that  essential  to  the  proper 
packing  of  the  drugs  and  the  prevention  of  decay  or  deterioration 
pending  manufacture."  This  does  not  necessarily  require  the  drug 
to  be  in  its  crudest  state  of  occurrence  and  the  initial  process  or 
manipulation  to  obtaia  the  material  by  itself  in  the  form  of  an  article 
of  commerce  does  not  constitute  an  advance  in  value  or  condition. 
For  example,  the  Court  of  Customs  Appeals  has  held  that  gum  resin 
reclaimed  from  turpentine,  dirt,  leaves,  and  insects  had  not  been 
advanced  in  value  or  condition.  (U.  S.  v.  Sheldon,  2  Ct.  Cust. 
Appls.,  485,  490,  and  492.) 

The  differential  between  the  crude  and  groimd  products  is  not 
maintained  in  the  ci^e  of  drugs  which  are  specifically  mentioned 
either  on  the  dutiable  list  (Schedule  A)  or  on  the  free  list.  Specific 
enumeration  permits  entry  of  the  crude  and  advanced  drugs  at  the 
same  rate.    Thus  the  provisions  for  aconite,  ipecac,  bahn  of  Gileadf 
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eoGculus  indicusi  jalap,  manna,  nnx  yomica,  salep,  buohn  leaves, 
cardamom  seeds,  etc.,  indade  the  articles  in  any  form  or  condition 
tmder  the  respective  names.  Nearly  all  of  the  drugs  specifically 
mentioned  in  the  free  list  of  the  act  of  1913,  if  not  so  enumerated, 
would  presumably  be  classified  as  crude  articles  under  pan^raph 
477,  or  as  advanced  articles  under  paragraph  27,  or  as  alkaloids  or 
meiicinal  compounds  under  paragraph  5.  If  the  scheme  of  statis- 
tical tabulation  recently  worked  out  by  a  conMnittee  representing 
the  executive  departments  concerned  should  be  adopted,  the  collec- 
tion of  import  statistics  will  no  longer  be  conditioned  upon  specific 
mention  in  the  tariff  law.  Among  the  articles  the  specific  mention 
of  which  might  then  be  discontinued  are:  aconite,  asafetida,  cinchona 
bark,  dandelion  roots,  ipecac,  jalep,  and  mix  vomica. 

The  mention  of  certain  drugs  appears  to  be  traditional  only;  they 
are  to-day  of  little  or  no  medicinal  or  commercial  importance  and 
might  well  be  omitted.  No  imports  of  balm  of  Gilead  and  salep 
have  been  reported  in  recent  years.  Burgundy  pitch,  cocculus 
indicus,  dandelion  and  marshmallow  roots  are  also  quite  unimportant. 
As  in  the  case  of  the  articles  mentioned  in  the  preceding  paragraph, 
such  omission,  under  a  law  otherwise  similar  to  the  present  one, 
would  probably  not  alter  the  actual  revenue  status  of  future  imports 
should  any  be  received. 

For  tariff  consideration  crude  botanical  drugs  may  be  divided  into 
three  classes: 

(1)  Exotic   drugs   not   commercially   produced   in   the  United 

States. 

(2)  Exotic  drugs  whose  production  in  this  country  has  been 

carried  on  under  war  conditions. 

(3)  Indigenous  drugs,  not  produced  to  any  important  extent 

elsewhere  than  in  the  United  States. 

The  last  class  presents  no  tariff  problems  since  there  are  no  imports. 

In  the  act  of  1913  several  largely  imported  and  valuable  exotic 
drugs  were  singled  out  for  specific  tax.  As  these  have  not  been  com- 
mercially producible  in  the  United  States,  except  at  high  cost,  the 
raising  of  revenue  may  be  presumed  to  be  the  sole  reason.  The 
duty  on  these  articles  ranges  from  one-fourth  cent  (on  gentian)  to 
10  cents  per  pound  (on  buchu  leaves  and  ergot). 

The  annual  revenue  from  an  individual  drug  varies  from  a  few 
dollars  to  over  a  million  dollars.  (Revenue  collected  on  crude  opium 
in  1915  was  $1,059,018.  See  Table  2  on  p.  21.)  Import  statistics 
indicate  that  the  rate  of  duty  has  been  without  influence  on  the 
volume  of  imports,  and  a  consideration  of  the  actual  imposition  per 
medicinal  dose  indicates  no  serious  burden  on  individual  consumers. 
The  prices  of  different  commodities  vary  greatly,  but  $4  per  pound 
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may  be  taken  as  a  limit  whidhi  is  rarely  passed  by  a  crude  drug.  A 
pound  represents  from  250  to  7,000  medicinal  doses. 

In  the  case  of  drugs  largely  used  for  the  manufacture  of  alkaloids, 
a  rate  sufficient  to  preserve  the  approximate  equivalence  between 
the  crude  article  and  its  equivalent  in  alkaloid,  if  deemed  advisable, 
could  be  worked  out  separately  for  each  article.  A  duty  based  on 
the  cost  of  manufacture  would,  however,  have  to  be  determined  by 
separate  inquiry  since  these  costs  vaiy  considerably  for  the  different 
products. 

Competition  was  rarely  evident  between  American  medicinak  and 
those  produced  abroad  and  heretofore  the  American  crude  botanical 
drug  industry  appears  not  to  have  been  considered  in  tariff  legislation. 
Exotic  botanical  medicinals  were  not  commercially  cultivated  in 
America,  either  because  of  unsuitable  climate  or  because  American 
agriculture  could  not  compete  with  wild  or  even  cultivated  materials 
collected  or  produced  elsewhere  by  the  cheapest  classes  of  labor — old 
men,  women,  and  children  in  Europe  and  coolie  labor  or  its  equivalent 
in  Asia  and  Africa. 

In  the  case  of  exotic  drugs  cultivated  in  the  United  States,  in  gen- 
eral, the  expense  of  their  production  under  American  conditions  so 
much  exceeds  their  former  import  prices  as  to  render  it  very  doubtful 
if  their  commercial  cultivation  can  persist  after  normal  trade  is 
resumed.  WhDe  their  aggregate  value  is  relatively  small,  their 
importance  to  the  public  health  can  hardly  be  overestimated*  Al- 
though among  the  highest  priced  drugs,  their  actual  cost  per  dose 
is  insignificant  and  has  comparatively  little  effect  on  the  prices  of 
the  finished  medicinals  which  contain  their  active  principles.  They 
can  not  be  replaced  by  synthetic  medicinals  nor  can  their  production 
be  immediately  stimulated  and  secured  in  emergency  as  is  the  case 
with  most  of  the  manufactured  products.  These  products  have 
received  little  or  no  attention  in  previous  tariff  revisions,  but  the 
advisability  of  their  continued  cultivation  in  the  United  States 
deserves  serious  consideration. 
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GENERAL  INFORMATION  AND  STATISTICS  OF  INDIVIDUAL 

DRUGS. 

Xnasmuch  as  the  factors  of  production,  nature,  and  use  of  the 
individual  drugs  vary  widely,  a  brief  account  of  the  more  important 
articles,  and  also  certain  unimportant  ones  now  mentioned  in  the 
tariff,  is  given  in  the  following  pages.  For  the  purpose  of  this  presen- 
tation, vegetable  drugs  are  divided  into  three  classes,  according  to 
their  geographic  origin  and  production.    These  classes  are  as  follows: 

(1)  Exotic  drugs  not  conmiercially  cultivated  in  the  United 

States. 

(2)  Exotic  drugs  produced  by  cultivation  in' the  United  States. 

(3)  Indigenous  drugs. 

L  EXOTIC  DRUGS  NOT  COMMERCIALLY  CULTIVATED  IN  THE 

UNITED  STATES. 


Schedule  A. 

OPIUM. 


Prodvcdoii  and  Trade. 

Opium  consists  of  the  dried  juice  of  the  opium  poppy.  It  is  the 
source  of  morphine,  codeine,  heroin,  and  several  other  alkaloids. 
Opium  containing  less  than  9  per  cent  of  morphine  has  been  chiefly 
used  in  the  preparation  of  smoking  opium;  that  containing  more 
than  9  per  cent  is  known  as  medicinal  opium.  The  former  was  until 
recent  years  produced  in  enormous  quantities  in  India  and  China, 
but  the  traflSic  is  now  rigidly  restricted  in  India  and  supposedly 
suppressed  in  China,  although  governmental  vicissitudes  have  from 
time  to  time  allowed  some  recrudescence  of  cidtivation  in  certain 
Provinces.  The  importation  of  smoking  opium  into  the  United 
States  was  prohibited  in  1909.  Asiatic  Turkey  is  the  chief  soiu*ce 
of  medicinal  opiimi,  which  is  also  produced  to  a  lesser  extent  in 
Persia.  Persia  was  the  chief  source  of  opium  during  Turkey's  par- 
ticipation in  the  World  War.  In  Turkey  and  Persia,  opium  is 
produced  under  exceptionally  favorable  climatic  conditions  by  cheap 
but  skilled  labor.  Opium  has  been  produced  in  many  other  coun- 
tries, and  experimentally  within  a  wide  range  throughout  the  United 
States,  although  costs  of  production  here  have  been  found  prohibi- 
tive. The  habit-forming  nature  of  the  drug  has  furthex'  served  to 
discourage  its  cultivation  within  our  borders. 
IB 
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Uses. 

Opitun  is  cbiefLy  tised  for  the  manufactare  of  alkaloids,  the  most 
important  of  which  are  morphine,  codeine,  and  heroin  or  diacetyl- 
morphine.  It  owes  its  therapeutic  value  chiefly  to  its  content  of 
morphine.  Opiiun  and  its  alkaloids  are  legitimately  used  to  induce 
sleep  and  insensibility  to  pain,  but  their  continued  use  entails  a 
serious  addiction  which  often  leads  to  the  moral,  mental,  and  physical 
breakdown  of  the  victim. 

Opium  Addiction. 

As  to  the  prevalence  of  addiction  within  the  United  States,  refer- 
ence may  be  made  to  the  report  of  a  special  committee  appointed  by 
the  Secretary  of  the  Treasairy  in  1918,*  which  revealed  that  the  United 
States  consumes  from  13  to  72  times  as  much  opium  per  capita  as 
any  other  coimtry  in  which  records  are  available,  or  about  36  grains 
(36  medicinal  doses)  per  capita  per  year.  Of  4,092  manufacturers 
making  patent  and  proprietary  medicines  and  druggists'  preparations 
in  1914,  1,098  reported  the  use  of  narcotic  drugs,  chiefly  opium  de- 
rivatives. Their  annual  total  was,  roughly,  352,000  poimds  of  opium 
or  its  equivalent,  or  nearly  75  per  cent  of  an  annual  import  of  477,000 
poimds.  It  was  estimated  that  about  18,300,000  recorded  narcotic 
prescriptions  are  filled  annually,  besides  numerous  sales  of  narcotic 
preparations  which  were  exempt  from  record  under  the  provisions  of 
the  Harrison  Act  as  originally  enacted.  The  number  of  addicts  in 
the  United  States  is  estimated  at  between  1,000,000  and  2,000,000. 
The  chief  cause  of  addiction  is  claimed  to  be  medication,  as  opiates 
produce  in  most  cases  no  exhilarent  effects  comparable  to  that  of 
alcohol. 

Faftnre  of  the  United  States  Opivm  Trade. 

The  future  of  the  opium  trade  in  the  United  States  will  be  condi- 
tioned on  the  rigid  enforcement  of  regulatory  laws.  Opium  addiction 
is  known  to  be  increasing,  and  predictions  of  further  increase  as  a 
result  of  alcohol  prohibition  have  been  made.  The  unavoidable  use 
of  opium  in  Army  surgery  has  probably  tended  to  increase  the  nimi- 
ber  of  addictions,  and  numerous  reports  were  made  of  deliberate 
addiction  for  the  purpose  of  escaping  Army  service. 

Imports  and  ^ces. 

In  order  to  supply  the  Army  needs  during  the  war,  legitimate 
trade  in  opium  was  closely  controlled  by  the  various  Governments. 
Consumption  in  the  United  States  was  cut  because  of  the  reduced 
supplies,  and,  presumably,  because  of  the  application  of  the  Harrison 
narcotic  law.    War  conditions  and  the  loss  of  the  Turkish  supply 

1  YmOo  IB  Nanotfo  SkogB.   B«port  of  ft  tpttUL  oomnlttae  «f  inrtiClfiUloB  i^polBted  Ite.  M^  1M% 

kf  tkft  80flntK7  tf  tkft  ftlMMJ,  WftAlBgtOD,  Jteft,  IMi. 
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ooeationed  a  rise  in  price  of  crude  opium  from  $6,90  per  pound  in 
1914,  to  $36  in  1917.  High  levels  were  maintained  till  the  spring  of 
1919|  when  large  shipments  of  Turkish  opium  broke  the  price  sharply 
to  near  the  prewar  figure. 

Imports  of  crude  opium  decreased  under  war  conditions,  and  those 
of  advanced  opium  showed  a  n^arked  increase,  owing,  doubtless,  to 
its  greater  economy  in  shipping  space  and  the  great  demand  which 
rendered  the  higher  rate  of  duty  a  negligible  factor  in  the  market. 
The  general  imports  of  crude  opium  by  coimtries  are  shown  in 
Table  1  and  the  imports  for  consumption  in  Table  2.  Imports  of 
morphine  and  the  o^er  alkaloids  of  opium  are  presented  in  Table  3. 

Beremie. 

Opium  is  by  far  the  laigest  revenue  producer  of  any  drug.  For 
the  years  1909-1916,  crude  opium  yielded  an  average  annual  revenue 
of  $671,968,  and  the  dried  grade  (1910-1918)  of  $178,094. 

Table  1. — OenenX  imporU  of  crude  opkan,  hy  countriei,  1909-1918, 


Impcrted  from— 

IMO 

1910 

1911 

Poandi. 

DoUan. 

Pomda. 

DoUaia. 

Poonda. 

DoUan. 

Kiwlaiul  * .........rT.T.T 

217,315 

872,129 

48,409 

191,144 

U0,689 

411,035 

Aj.u£iaiiu     .■■.■.■■■.•.■■■■■•■••■>■■■** 

Greece 

173,633 
08,304 

616,098 
878,416 

135,957 
222,960 

488,096 
790;i39 

239,568 
225,598 

832,277 

774,642 

Tnikey  In  EuroDe 

Italy™ 

780 

2,290 
178 

«.« 

10,100 
71 

ITnnoe .,,,, 

Fttila. 

Cute 

6 

21,624 

6,799 

10 
64»478 
22,920 

flriwuv ....!.... 

*i8,'7d6 

142,996 

64,087 

189, 5»1 

Aiiothw .-... 

Totel 

617,888 

1,981,618 

M9,289 

1,622,475 

629,842 

2,208,445 

Importod  from— 

ins 

1918 

1914 

Pounds. 

Ddllan. 

Poonda. 

DoOan. 

Pounds. 

Dollara. 

nnftand 

82,782 

661,667 

61, 7a 

866,971 

89,372 

161,736 

ChMoe...... 

182,826 
141,886 

762,746 
797,646 

210,998 
209,418 

1,090,880 
964,484 

222,975 
160,514 

885,517 

614,838 

ItelyT. 

Prmoe 

Pmite 

Cuba. 

Oeiuiaiiy 

42,343 

226,445 

26,246 

163,680 

^32,339 

148,838 

Allfltfaw 

Total -.* 

899,887 

2,487,4fi3 

606»488 

2,665,966 

466,200 

1,810,429 

1  Bhipments  from  England,  Oennanj  and  Italy,  an  reexportations,  sinee  tluse  ooontriea  are  not  pro- 
iaeen  ol  oroda  <viiini. 
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Tabli  1. — Otntral  imfortt  of  ctviU  opium,  bg  osuntrte,  1909-1918— OonHJuud, 


Importtdtan- 

i«. 

ina 

in? 

Poondi. 

DoUhi. 

FODOd*. 

Dollua. 

Pounds. 

DollMi. 

».,.i.,.fl 

228, ISJ 

1,1IM,T<7 

sii 

IS,  ut 
l|31B 

11 

34  IM 

18,07S 
ISMl 

•;»5 

«;i88 

MS 

*.» 

^^ 

11,811 

IBfTS 

10,107 

U,«M 

in 

«4.M7 

>,44S,<W 

1«,MS 

m(,M8 

M,S1I 

Impa 

^^ 

ins 

PMmdi. 

DoUhs. 

n'cS 

Ttirka;iDAsi[> 

?SSl»!"^"""" : 

SS?!f:i::::::::::.:::;:::::::;;:::::.::;:::::::::;::::::::;;;::::::::::;:::;:: 

as 

I,7M 

«;« 

1^-;::::::::::::::;:::;;::;;;::;:::::;;;;:;:::::::;::::::::::::::::::::::;: 

iM.sa 

^^^ 

Table  2. — ImporU  i^  opium  for  eonnanption  in  the  Vniltd  Slata,  1909-1919. 

A<-<XIUDE  OB  UMHAKUrACTUBBD  JlSD  NOT    ADULTBBATED,  CONTAINIHO  •  FEB 
CEHT  OB  OVEB  OF  UOBFHIA. 


FtocalT-r. 

BtteofilnlT. 

Qowitlty. 

VUOB. 

■ar 

V«lue 

Jut 

vriorem 

» 

5 

i 

1485, 7TS 

i.««;oi8 

■siss 

1 

in 

4.g| 

Ji 

J-o-cwt 

Jjljs 

it 

S-S 

■Act  of  1S0»-JdIt  1  to  Oct.  3, 1«3. 
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Tabxa  2.-- Jmportf  o/optum/oreofuumpfumlntlb  OWtef  AlBt«,  1M9-/9/9— Oontd. 

B.-J)RISD,  POWDBRED,  OR  OTHERWISE  ADVANCED,  OOMTAIMIlfO  f  PES  CENT  AND 

OVER  OF  MORPHIA. 


1910.. 

mi.. 

1913.. 
1913.. 
1914  >. 
1914 «. 
1916.. 
1916.. 
1917.. 
1918.. 
1919.. 


12  per  pound. 

do 

do 

do 

do 

$4  per  pound. 

do 

do 

do 

do 

do 


27,034 
67,962 
77,551 
49,070 
4,321 
27,773 
38,977 
44,052 
77,990 
98,498 
101,989 


1128,000 

304,200 

641,867 

389,864 

28,061 

177,633 

306,988 

243,790 

640,568 

1,614,137 

1,770,787 


186,935 
155^102 
96,141 
8,643 
111,094 
165,908 
176,308 
811,960 
BBS*  0^2 
407,966 


14.68 
4.48 
a28 
7.94 
6.49 
6.40 
7.92 
6.63 
&31 
16.87 
17.42 


48.66 

44.68 
34.16 
8&17 
80.80 
82.64 
60.47 
72.28 
4&70 
26.02 
22.06 


>  Adt  of  1909— July  1  to  Oct.  3, 1913. 

*  Act  of  19ia-0ct.  4, 1918,  to  June  30, 1914. 

Table  3. — Imports  of  alkaloids  of  opium f or  (xmtumption  in  ^  United  StateSf  1909-1919. 

A.— MORPHIA  OR  MORPHINE,  SULPHATE  OF. 


Fiscal  year. 


1909.. 
19101. 
1910  ■. 
1011.. 
1913.. 
1913.. 
1914  *. 
1914  *. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


81  per  ounce... 

do 

$1.50  per  ounce. 
do 


do 

do 

do 

13  per  ounce. 

do 

do 

do 

do 

do 


Quantity. 

Valua 

Duty 
collected. 

Value  per 
unit. 

Ofinea, 

152 

1393 

1163 

83.67 

82 

66 

83 

3.06 

13,050 

60,071 

19,576 

4.60 

20,345 

95,067 

30,517 

4.67 

13,825 

78,891 

20,737 

5.71 

24,797 

141,221 

37,195 

5.70 

4,235 

9,822 

6,352 

3.33 

1,670 

4,398 

4,710 

2.80 

1,383 

3,300 

4,149 

2.38 

2,685 

8,906 

8,055 

3.31 

5,584 

22,675 

16,752 

4.06 

25,215 

202,263 

75,645 

8.02 

25,370 

168,307 

76,110 

6.24 

Ayerac;e 
ad  valo- 
rem rate. 


PereefU, 
88.88 
48. 4S 
82.59 
32.10 
26.29 
26.34 
64.68 
107.10 
125.73 
90.44 
73.88 
37.40 
48.08 


B.— ALL  OTHER  ALKALOIDS  OF  OPIUM  AND  SALTS  AND  ESTERS  THEREOF. 


1909.. 
19101. 
1910  «. 
1911- . 
1912.. 
1913.. 
1914  ». 
1914  «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


$1  per  ounce... 

do 

11.50  per  ounce. 
do 


do 

do 

do 

S3  per  ounce. 

do 

do 

do 

do 

do w. 


8,779 

110,106 

$3,779 

82.67 

1,100 

2,558 

1,100 

2.33 

21,870 

63,406 

82,805 

2.90 

480 

2,545 

720 

5.30 

634 

1,742 

951 

2.75 

9,672 

28,587 

14,508 

2.96 

7,086 

39,371 

10,629 

5.56 

4,607 

25,157 

13,  Sn 

5.58 

8,626 

49,584 

25,878 

5.74 

2,360 

9,981 

7,080 

4.22 

34,179 

166,028 

102,587 

4.82 

20,479 

128,882 

61,437 

6.19 

56,895 

318,361 

170,685 

5.60 

37.39 
43.00 
61.76 
28.31 
54.60 
50.75 
27.00 
53.75 
52.19 
70.03 
62.13 
48.42 
53.61 


»  Act  of  1897— July  1  to  Aug.  5, 1909. 

«  Act  of  1909— Aug.  6, 1909,  to  June  30, 1910. 


»  Act  of  1909— July  1  to  Oct.  3, 1913. 

*  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 


COCA  LEAVES  AND  COCAINE. 
Production  and  Trade. 

Coca  leaves  are  chiefly  imported  from  Peru,  where  the  plant  has 
been  cultivated  since  prehistoric  time.  Large  plantations  ate  being 
developed  in  Java.  Experimental  cultivation  is  reported  from  Flor- 
ida. The  plant  is  very  sensitive  to  frost.  It  could  probably  be 
grown  in  our  tropical  possessions,  but  the  grave  moral  menace  of  its 
use  renders  any  such  introduction  inadvisable. 
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Uses. 

Coca  leaves  are  used  almost  wholly  in  the  manufacture  of  the 
alkaloid;  cocaine,  which  occurs  in  amounts  from  0.6  to  1  per  cent. 
After  removal  of  the  cocaine  large  amounts  of  coca  leaves  are  used 
In  the  manufacture  of  soft  drinks.  The  use  of  coca  leaves  lly  addicts 
is  hardly  known  in  the  United  States,  but  is  almost  universal  in  some 
South  American  countries. 

The  habitual  use  of  cocaine  is  one  of  our  most  serious  narcotic 
problems,  as  the  habit  is  easily  established  and  is  more  vicious  in 
its  effects  than  any  other  narcotic.  The  committee  (referred  to 
under  Opium,  see  p.  19)  reports  that  75  per  cent  of  the  cocaine  used 
in  the  United  States  is  consumed  by  addicts.  The  annual  import 
of  leaves  is  equivalent  to  about  150,000  ounces  of  cocaine. 

The  chief  legitimate  use  of  cocaine  is  as  a  local  anaesthetic.  Its 
habit-forming  tendencies  have  stimulated  endeavors  to  produce  non- 
habit-forming  synthetic  substitutes.  Many  of  these  are  successful 
for  certain  purposes,  but  as  yet  have  not  wholly  replaced  cocaine — 
a  result  very  much  to  be  desired.  Many  of  these  substitutes  were 
formerly  in  the  control  of  German  firms.  During  the  war,  by  the 
provisions  of  the  trading  with  the  enemy  act,  the  principal  one, 
"novocaine,"  was  licensed  for  manufacture  in  the  United  States  as 
'^  procaine.''  The  use  of  cocaine  is  conditioned  by  legal  restrictions 
similar  to  those  affecting  morphine. 

Prices. 

Coca  leaves  normally  sold  for  about  25  to  30  cents  per  pound,  but 
the  quotations  for  1919  were  about  double  this  figure.  Cocaine 
hydrochloride,  which  sold  for  about  $2.75  per  ounce  in  1914,  was 
quoted  at  over  $11  during  1918,  and  this  high  level  of  prices  con- 
tinued during  1919  and  the  first  half  of  1920. 
Imports  and  Revenue. 

imports  of  coca  leaves  are  remarkably  uniform  in  quantity  for  a 
drug  product,  and  have  shown  no  appreciable  variation  with  a  change 
in  the  rates  of  duty.  The  high  duty  on  the  alkaloid,  cocaine,  how- 
ever, has  largely  limited  its  normal  import  to  a  few  rare  salts  not 
produced  here.  As  a  revenue  producer  coca  leaves  rank  next  to 
opium  among  the  drug  products  not  used  for  technical  purposes. 
The  average  revenue  for  the  period  1911  to  1919  was  $79,057.  Im- 
ports of  coca  leaves  and  its  alkaloids  are  shown  in  Tables  4  and  5. 
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Tablb  4. — Imports  ofeoea  leaves  for  oonsumptUm  in  the  United  States,  1909-1919. 


Fiscal  year. 


1009.. 
10101. 
19101. 
1911.. 
1912.. 
1013.. 
1914S. 
1014 «. 
1915.. 
1016. . 
1017.. 
1018. . 
1019.. 


Rateofdaty. 


Free 


.do. 


5  cents  per  pound . 

do 

do 

do 

do 

10  cents  per  poui«d 
do. 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Poundt. 

1,100,649 

117,134 

591,412 

1,226,771 

1,179,540 

1,175,780 

202,062 

509,502 

1,048,312 

947,537 

634,932 

1,059,484 

1,023,321 


Value. 


1126,881 

16,047 

81,507 

234,162 

201,050 

130,035 

30,204 

61,180 

08,870 

106,627 

00,131 

179,312 

186, 477 


Duty 
collected. 


129,570 
61,338 
58,077 
68,780 
10,103 
50,050 

104,831 
94,753 
63,493 

105,948 

102,332 


Value  per 
unit. 


to.  115 
.145 
.138 
.191 
.171 
.118 
.150 
.120 
.090 
.113 
.142 
.169 
.182 


Average 
ad  tbIo- 

remrate. 


Percent. 


80.28 
2ft.  19 
S».2C 
42.2S 

33.45 
83.28 

106.03 
88.86 
70.45 
59.09 
54.88 


1  Act  of  1807— July  1  to  Aug.  6, 1000. 

s  Act  of  1000— Aug.  6, 1000  to  June  30, 1010. 


•  Act  of  1900-July  1  to  Oct.  8, 1018. 

4  Act  of  1913— Oct.  4, 1013  to  June  30, 1014. 


Tablb  6. — Imports  of  cocaine,  ecgonine,  and  salts  and  derivatives  for  consumption  in  the 

United  States,  1909-1919, 


Fiscal  year. 


1000.. 
10101. 
1010  s. 
1011.. 
1012.. 
1013.. 
1014  >. 
1014  <. 
1015.. 
1016.. 
1017.. 
1018.. 
1019.. 


Rate  of  duty. 


25  per  cent 

do 

$1.50  per  ounce. 

do 

do 

do 

do 

$2  per  ounce 

do 


.do. 
.do, 
.do. 
.do. 


Quantity. 


Ounces. 

32,272 

29,632 

24,928 

4,031 

2,004 

3,715 

3,205 

85 

170 

4,275 

10,388 

8,507 

10,382 


Value. 


148,343 

38,163 

42,438 

8,366 

3,490 

4,835 

3,095 

106 

422 

5,887 

38,627 

35,358 

68,584 


Duty 

collected. 


$12,085 

0,540 

37,302 

6,046 

3,006 

6,573 

4,807 

171 

358 

8,660 

38-776 

17,104 

38,764 


Value  per 
unit. 


$1.50 
1.20 
1.70 
2.08 
1.75 
1.30 
1.25 
1.25 
2.36 
1.37 
1.00 
4.11 
3.54 


Average 
ad  valo- 
rem rate. 


Percent, 

25.00 

25.00 

8&11 

71.94 

85.91 

115.25 

120.84 

161.32 

84.83 

145.23 

100.39 

48.63 

56.62 


1  Act  of  1807— July  1  to  Aug.  5, 1000. 

s  Act  of  1000— Aug.  6, 1000  to  June  30, 1010. 


s  Act  of  1000->ruly  1  to  Oct.  3, 1013. 

« Act  of  1013— Oct  4^  1018  to  June  30, 1014. 


UCOBICE  ROOT. 
Prodncdon  and  Trade. 

Licorice  root,  in  ajaount  the  largest  of  drug  imports,  is  obtained 
chiefly  from  Asia  Minor,  the  Levant,  and  Southern  Europe.  The 
licorice  plant  has  been  introduced  into  America,  and  thrives  under 
our  climatic  conditions,  even  on  poor  land  and  with  little  agricultural 
care.  Before  the  war,  however,  the  cost  of  harvesting,  precluded 
commercial  production  of  this  normally  extremely  cheap  product 
in  America.  Some  domestic  production  has  been  reported  but  is 
believed  to  be  on  a  more  or  less  experimental  scale.  Licorice  is 
chiefly  used  for  the  manufacture  of  licorice  paste,  of  which  over  90 
per  cent  is  used  for  flavoring  plug  tobacco,  the  remainder  being  utilized 
in  pharmaceuticals  and  confections. 

War  trade  restrictions  on  licorice  root,  and  the  decreasing  duty  on 
licorice  paste  have  tended  to  favor  the  importation  of  the  more  concen- 
trated commodity,  although  the  root  is  still  predominant.    The  root 


TARIFF  INFORMATION   SURVEYS. 


25 


contains  the  eqiuvalent  of  about  20  per  cent  of  licorice  extract.    Dar- 
ing the  war  a  number  of  substitutes  for  licorice  are  understood  to 
have  been  developed  for  use  in  tobacco  manufacture. 
Imports  and  Berenne. 

Imports  of  licorice  root  in  normal  times  came  chiefly  from  Turkey 
in  Asia  and  Asiatic  and  European  Russia.  War  conditions  seriously 
affected  this  trade.  For  1918  only  27,061,021  pounds  valued  at 
S1,S63,S86  were  received,  whereas  for  the  years  1909-1919  the  aver- 
age annual  import  was  76,066,186  pounds  and  the  value  (1,866,092. 

American  imports  of  licorice  paste  are  contributed  chiefly  by 
Spain.  Much  smaller  amounts  are  received  from  Italy  and  still 
less  from  France.  Revenues  have,  generally  speaking,  decreased 
with  the  diminution  in  rate  of  duty.  For  the  years  1909  to  1913 
they  averaged  »22,244;  for  the  years  1914  to  1919,  $10,329,  Im- 
ports of  licorice  root  and  extract  are  given  in  Tables  6  and  7. 


nml7M>r. 

RatBotiJutf. 

Qnantlty. 

Via*. 

,S&L 

,Z^. 

s 

78 
170 

Si 

i 

1            141 

1   i 

10.017 

i 

'am 

Per  MSI. 

:::::^S:::::::::::::::::: 

joenl  par  pound 

ii 

108,811 

>  AM  of  1909-^aly  1  to  Oct  S,  1913. 


ct  ol  1011— Oot.  i,  toil,  la  Jmie  go,  UU. 


riKiiynr. 

Bate  ol  doty. 

ftnantlty. 

V»lllB. 

odl^ 

"tti." 

s 

1 

■32 

3e 

i 

148 

101,  SZ3 

1S,«B 

ii 

213^871 

1:S 

i 

msi 

Pa  CM. 

Si 

10.08 

lit 

7.40 

I  Small  qaantitiM  ImporMd  tl 

■  Ast  ol  ISOT-Jnh' 1  to  Ani.  5,  im^ 
*Actorim»-AiiK.  S,  1000,  to  Inns  10, 1 
•Act  of  im»— July  1  to  Col  3, 1011 
•  AM  Of  19U-.<)3. 4,  int,  to  JOni  30, 11 


t  bond  and  id  irtildi  doty  was  lamlttad  liava  nM  tx 
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PHcefl. 

Licorice  extract  was  not  quoted  in  the  trade  journals  before  1916. 
The  price  in  July,  1916,  was  48  cents  per  pound  and  rose  to  a  dollar 
in  October,  1918.  The  powdered  extract  was  quoted  at  80  cents  per 
pound  in  April,  1920.  Licorice  stick  has  ranged  in  price  from  23  cents 
per  pound  in  1915  to  83  cents  in  1919.  Crude  licorice  root  was  quoted 
at  14  cents  to  16  cents  per  pound  in  April,  1920. 

CRGOT. 

Prodnctfon  and  Trade. 

Ergot  is  the  product  of  a  fungus  disease  of  rye,  and  occurs  spo- 
radically wherever  rye  is  grown,  notably  in  Minnesota  and  the  Dakotas 
and  in  Spain  and  Russia.  Ei^ot  has  important  and  legitimate  uses 
especially  in  obstetric  practice,  but  is  also  used  criminally  to  produce 
abortion.  On  account  of  its  poisonous  nature  complete  removal 
from  the  rye  is  essential.  Since  the  ergot  grains  are  normally  two 
or.  three  times  as  large  as  rye  grains,  practically  complete  removal 
is  effected  by  screening.  The  ergot  thus  removed  is,  however, 
mixed  with  other  refuse  matter,  and  efforts  to  concentrate  it  for 
drug  use  have  not  proved  commercially  profitable  in  the  United 
States.  Commercial  supplies  come  principally  from  Spain  and  Rus- 
sia, where  it  is  hand-picked  from  the  rye  screenings.  The  Spanish 
production,  according  to  a  recent  consular  report  (June  18,  1920) 
amounted  to  87  metric  tons  in  1919  as  compared  with  only  6  tons  in 
1918,  and  30  tons  in  1917.  Although  mills  grinding  rye  endeavor  to 
remove  all  of  the  ergot,  the  separation  is  not  always  perfect,  owing 
to  defective  machinery,  careless  operatives,  or  the  presence  of  broken 
or  unusually  small  grains  of  ergot.  Manufactured  cereal  products 
containing  more 'than  one- tenth  of  1  per  cent  of  ergot  are  considered 
adulterated  under  the  food  and  drugs  act.  (U.  S.  D.  A.,  Service  and 
Regulatory  Announcements,  Chemistry  11,  item  25,  Dec.  31,  1914.) 
All  feed  products  containing  injurious  amounts  of  ergot  are  likewise 
considered  adulterated.  {Loc.  cit.  16,  item  149,  Dec.  4, 1915.)  While 
attempts  at  intentional  propagation  have  not  been  wholly  successful, 
any  high  rate  of  duty  markedly  increasing  prices  might  incite  such 
attempts,  causing  loss  to  neighboring  rye  growers  and  resulting  in  the 
presence  of  dangerous  amounts  of  ergot  in  rye  flour  and  feed  products. 
Obviously  such  results  woidd  be  detrimental  to  the  interests  of  the 
public  health. 

Imports. 

Imports  which  come  principally  from  Russia  and  Spain  have  aver- 
aged about  150,000  poimds.  They  have  varied  somewhat  in  amount 
since  ergot  is  usually  dependent  on  seasonal  conditions  in  the  pro- 
ducing coimtries.     Imports  for  consumption  are  shown  in  Table  8. 
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Tablb  S.^ImporU  of  ergot/or  eontvmption  in  the  United  State*,  1909-lOlf. 


nN»i7». 

KMeoidntr. 

aumtlty. 

Tilm. 

J&i 

"a.- 

ramrato. 

34 

i 

»i«.«n 

i 

W.37D 

1 

1 

Ffcmt. 

■"-■d"------— 1 

■  Act  of  lSO»-jDlr  1  to  Oct  *,  ISll.  •  Act  of  IStS— Oct  t,  IfllS,  to  Jane  30,  lilt. 

Declared  value  for  imported  ergot  in  1909  was  27  cents  per  pound, 

in  1912,  93  cents,  and  in  1919,  $1.28  per  pound.    American  wholesale 

prices  hare  abo  been  very  irr^ular  and  have  ranged  between  54 

cents  per  pound  in  June,  1914,  and  $5  in  April,  1920. 

GENTIAN. 

Gentian,  the  most  important  bitter  medicinal,  is  a  wild  product  of 
the  mountainous  r^ous  of  southern  Europe.  Neither  there  nor  in 
America  has  its  commercial  cultivation  proved  Buccessful.  Gentian 
and  other  bitters  are  widely  used  in  tonic  proprietary  medicines, 
which  chiefly  owe  their  tonic  effect  to  the  alcohol  contaiaed.  • 
Importo. 

Gentian  is  the  largest  American  drug  root  import  save  licorice  and 
the  largest  whose  use  is  solely  as  a  drug.  For  the  years  1909  to 
1919  an  average  annual  amount  of  1,268,801  pounds  with  an  average 
value  of  $75,207  is  reported.  Gentian  has  been  dutiable  at  one-foiu-th 
cent  per  pound  since  October,  1913,  and  since  that  time  has  pro- 
duced an  average  annual  revenue  of  $2,300  (see  Table  9). 


Tabie  9. 

—Tmporti  of  gentian  fm 

eontumptioni 

the  United  Staiee,  1909-1919. 

Puealyear. 

Rata  of  duty. 

Quantity. 

Vttlue. 

K^Cwd 

Value  per 

rem  rate. 

11 
11 

63,240 

Per  cat. 

MS 
0S4 

::::i::::::::::::::::::::: 

■!:S 

■  Act  <tf  UMfi-Jnl;  1  to  Oct.  i,  IBU. 


>ActsflD13— Oct.4,U 
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American  wholesale  prices  from  1912  through  1916  showed  little 
variation,  the  maximum  being  8f  to  9^  cents  per  pomid  in  1915. 
During  1916  the  price  rose  to  28  cents,  but  soon  declined,  and  at  the 
end  of  1919  was  quoted  at  13}  to  14  cents. 

SARSAPABILLA. 

Sarsaparilla  is  the  root  of  several  species  of  wild  vines  found  in  the 
forests  of  tropical  America.  It  has  been  introduced  for  cultivation 
in  India  and  Jamaica,  but  supplies  from  these  colonies  rarely  reach 
the  United  States.  It  is  commonly  used  in  so-called  "  blood  purifiers  " 
of  the  proprietary  type,  and  does  not  rank  high  in  therapeutic  favor. 
It  may  be  but  is  seldom  used  in  the  "sarsaparilla"  soft  drinks. 
During  the  war  it  was  replaced  to  some  extent  by  the  underground 
stem  and  roots  of  several  indigenous  plants,  particularly  by  the 
so-called  ''American  sarsaparilla,"  which  is  the  root  of  a  botanically 
imrelated  plant  collected  in  the  Southern  Appalachians.  Mexican 
internal  disturbances  and  shipping  difficulties  have  greatly  increased 
the  price  of  sarsaparilla. 

Imports. 

American  imports  of  sarsaparilla  have  decreased  considerably  in 
recent  years.  The  annual  average  of  the  period,  1909-1919,  was 
319,038  poimds^  valued  at  $42,615.  Imports  of  sarsaparilla  are  shown 
in  Table  10. 

Tablx  10. — Importt  of  sarsapariUafor  eontumpHon  in  the  United  States,  1909-1919, 


FiacalyeBr. 


1900.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914 1. 
1914  K 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


Free 

do 

do 

do 

do 

do 

1  cent  per  pound . 
do 


.do. 
.do. 
.do, 
.do. 


Quantity. 


Poundi. 
570,124 
560,858 
379,091 
452,917 
301,308 
71,228 
153,742 
250,178 
291,276 
146,047 
110,709 
221,946 


Value. 


$52,937 
59,786 
43,849 
51,428 
38,360 
8,447 
27,837 
36,055 
41,489 
18,994 
81,454 
58,126 


Duty 

collected. 


$1,637 
2,501 
2,912 
1,460 
1,107 
2,219 


Value  per 
unit. 


$0,093 
.107 
.116 
.114 
.127 
.119 
.181 
.144 
.142 
.130 
.284 
.261 


Average 
ad  valo- 
rem rate. 


Per  cent. 


5.52 
6.94 
7.02 
7.69 
3.52 
3.82 


1  Act  of  1909-nTuly  1  to  Oct.  3, 1913. 


t  Act  of  1913— Oct.  4, 1913,  to  June  30, 1914. 


Prices. 


Since  1912  prices  of  Mexican  sarsaparilla  have  ranged  from  9-10 
cents  per  pound  in  April,  1915,  to  41-43  cents  in  April,  1920.  Sar- 
saparilla from  Honduras  has  increased  in  price  from  about  30  cents 
per  pound  in  1912  to  80  cents  in  1920. 
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BUGHU  LEAVB8. 

Bncha  leaves  are  a  product  of  British  South  Africa,  used  in  pro- 
prietary medicines  and  in  the  treatment  of  certain  genito-urinary 
diseases.  No  effort  to  grow  buchu  leaves  in  the  United  States 
appears  to  have  been  made.  America,  however,  is  the  largest  single 
consumer  of  buchu  leaves,  using  from  one-half  to  four-fifths  of  the 
total  output. 

In^orts. 

Buchu  is  one  of  the  more  important  crude-drug  imports.  For  the 
years  1910-1019  an  average  annual  amount  of  110,081  pounds, 
valued  at  $96,647  was  received.  Imports  of  buchu  leaves  are  given 
in  Table  11. 

Table  11. — Imports  ofhuthu  leaves  for  coneumpHon  in  the  United  Statet,  1909-1919, 


Flsealye^. 


Rate  of  duty. 


Quantity* 


Value. 


Duty 
collected. 


Value  per 
unit. 


A^ 

ad  valo- 
rem rate. 


1910.. 
1911.. 
1912.. 
1913.. 
19141. 
1914*. 
1916.. 
1916.. 
1917.. 
1918.. 
1919.. 


Free.., 
.....do. 


Pow»d9, 


.do. 
.do. 
.do. 


....do 

10  cents  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 


130,044 
106,346 
131,121 
106,310 

18,362 
107,006 
130,704 

94,630 
100,809 

60,686 

86,808 


$46,689 

48,662 

81,668 

160,608 

114,632 

20,860 

109,492 

116,689 

86,061 

86,807 

42,431 

90,678 


PereetKL 


310,700 

12,070 

9,462 

10,060 

6,068 

8^680 


30.873 

.768 

.887 

1.090 

1.136 

1.023 

.960 

.900 

.861 

.887 

1.061 


9.77 
10.48 
11.11 
11.75 
U.96 

0.43 


>  Act  of  1909-July  1,  to  Oct.  3, 1913. 


•  Act  of  1913-Oct.  4, 1913,  to  June  30, 1914. 


Prices. 


Wholesale  prices  of  buchu  leaves  from  1912  to  1918  showed  little 
variation,  averaging  about  $1.20  per  pound.  In  January,  1919,  the 
price  rose  to  $2.60  to  $2.76  and  this  high  level  was  maintained 
throughout  the  year. 

BALSAMS. 

'^  Balsam  "  is  a  trade  term  applied  to  various  more  or  less  odoriferous 
oleoresins.  Besins  and  oleoresins,  including  those  commercially 
classed  as  balsams,  are  exudations  of  plants,  sometimes  occurring 
naturally  in  cavities  in  the  plant,  or  obtained  by  wounding  the  plant. 
The  balsams  are  used  for  medicinal  purposes,  in  perfumery  and  cos- 
metics, and  for  various  technical  purposes.  By  chemical  authorities 
the  term,  '^  balsam,''  is  restricted  to  oleoresins  containing  benzoic  or 
oinnamic  acids  or  their  derivatives.  Of  chief  commercial  and  thera- 
peutic importance  are  copaiba,  tolu,  and  Peru  balsams.  The  first- 
named  is  not,  chemically  speaking,  a  balsam.  Copaiba  and  tolu  are 
products  of  South  American  trees,  and  Peru  balsam,  of  a  tree  occur- 
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ring  in  Salvador,  Central  Ameiiea.  Copaiba  is  used  in  certain 
nishesy  and  is  a  common  ingredient  of  ''quack"  medicines  for  the 
treatment  of  genito-urinary  and  venereal  disease.  Peru  balsam 
is  used  in  plasters  and  ointments.  Tolu  balsam  is  a  oommon  ingredi- 
ent of  cough  syrups,  and  is  also  used  in  chewing  gmns  and  cheap 
confectionery.  Canadian  balsam,  an  oleoresin  collected  in  Quebec 
and  northern  Maine,  is  used  in  printing  inks  and  in  medicinal  plasters. 
Oregon  balsam,  a  similar  but  much  cheaper  product  from  the  States 
of  the  Pacific  Northwest,  is  much  used  as  a  substitute  in  printing  ink. 
Imports. 

Statistics  of  imports  and  revenue  for  crude  copaiba,  Peru,  tolu,  and 
Canadian  balsams  are  shown  in  Tables  12-16.  Advanccld  balsams 
are  rarely  imported. 

Tablb  12. — Imports  of  copaiba  habamfor  eontumpUon  in  (he  United  StateSf  1909-1919. 


¥iBoa^j9K. 


1900.. 
1910.. 
1011.. 
1013.. 
1913.. 
19141. 
1914*. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Bateofdntj. 


Free... 
do. 


.do. 
.do. 
.do. 


do 

10  per  cent. 

do 

do 

do 

do , 

do 


Qnanttty. 


Founii, 
234,267 
206,666 
191,164 
169,173 
306,447 
64,620 
180,916 
273,616 
204,464 
306,646 
878,362 
800,660 


Value. 


178,006 

66,379 

66,918 

60,909 

66,361 

20,561 

60,778 

69,921 

70,868 

134,122 

302,847 

130,967 


Dutj 
ooUeoted. 


•6,077 
6,992 
7,086 
13,412 
20,284 
18,007 


Value  per 
unit. 


10.312 
.818 
.288 
.320 
.821 
.819 
.281 
.219 
.847 
.402 
.680 
.436 


advalo- 
remrate. 


Percent, 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


I  Act  or  lOOO-^oly  1  to  Oct  3, 1913. 


*  Aet  of  1913-Oct.  4, 1913,  to  Ivne  SO,  1914. 


Tablb  13. — Imports  of  Peru  balsam  for  consumption  in  the  United  States^  1909-1919. 


Fiaealyear. 


1909.. 
1910.. 
1911. . 
1912. . 
1913. . 
19141. 
1914'. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rateofdutj. 


Free.. 
do. 


.do. 
.do. 
.do. 


do 

10  per  cent . 

do 

do 

do 

do 

do 


Qnanttty. 

Value. 

Duty 
ooUected. 

Value  per 
unit. 

Pounds. 
25,843 
50,363 
37,910 
47,862 
48,996 
19,518 
5,609 
27,606 
40,667 
68,933 
44,083 
64,879 

834,217 

49, 132 

47,840 

63,800 

61,702 

24,870 

4,831 

32,736 

112,270 

175,366 

116,086 

163,668 

10.936 
.976 
1.262 
1.336 
1.260 
1.270 
.878 
1.190 
3.761 
3.976 
3.600 
3.621 

t 

S483 
3,273 
11»337 
17,686 
11,604 
16;887 

Average 
ad  valo- 
rem rate. 


Percent. 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


&  Act  of  1909-Jaly  1  to  Oct.  3, 1913. 


« Act  of  1913-Oet.  4, 1913,  to  June  30, 1914 


J 
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Table  l4.—ImporU  oftoHu  hdUcanfor  eonsumpHon  m  tte  United  States,  1909-1919. 


Fiscal  year. 


1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914 1. 
1914  >. 
1915. . 
1916.. 
1917. . 
1918.. 
1919. . 


Rate  of  duty. 


Free.. 

do. 

do. 


do 

do 

do 

10  per  cent. 

.....do 

do 

do 

do 

.....do 


Quantity. 


Pounds. 
39,668 
46,946 
21,802 
30,970 
67,277 
14,066 
28,072 
39,760 
63,679 
62,820 
49,869 
58,194 


Value. 


I&589 

7,178 

3,328 

7,256 

29,552 

8,139 

10,924 

13,993 

17,233 

18,255 

23,996 

44,603 


Duty 

collected. 


$1,092 
1,399 
1,723 
1,825 
2,399 
4,460 


▼ahwper 
unit. 


10.141 
.152 
.163 
.234 
.516 
.579 
.889 
.362 
.271 
.291 
.481 
.766 


Average 
ad  valo- 
rem rate. 


Per  ctftf . 


10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


>  Act  of  igOO-July  1  to  Oct.  3, 1913. 


*  Act  of  1913— Oct.  4, 1913,  to  June  80, 1914. 


Table  15. — Imports  of  Canadian  fir  baham  for  consumption  in  the  United  Statti , 

1909-1919. 


Fiscal  year. 


1909.. 
1010.. 
1911.. 
1912.. 
1913.. 
1914 ». 
1914*. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


Free, 
.do. 


.do. 
.do. 
.do. 


....do 

10  per  cent. 

do , 

do 

do 

do 

.....do , 


Quantity. 


Poanda. 

4,673 

16,645 

15,788 

8,741 

3,691 

80 

13,784 

18,610 

7,113 

4,176 

8,698 

2,844 


Value. 


12,375 

8,432 

7,128 

1,741 

1,827 

62 

12,443 

14,636 

3,934 

8,897 

1,404 

2,140 


Duty 
edUeoted. 


$1,244 
1,463 
393 
389 
140 
214 


Value  per 
unit. 


$0,508 
.507 
.451 
.466 
.495 
.776 
.903 
.786 
.537 
.933 
.380 
.913 


Average 
ad  valo- 
rem rate. 


Peretm. 


10.00 
10.00 
10.00 
10.00 
10.00 

laoo 


I  Act  of  1909-July  1  to  Oct.  8, 1918. 

«  Act  of  1918— Oct.  4, 1913  to  June  30, 1914. 

Prices. 

The  prices  for  copaiba  balsam  have  shown  but  little  variation, 
averaging  about  50  cents  per  pound.  Peru  has  increased  in  price 
from  about,$1.60  per  pound  in  1912  to  $5.50  during  the  first  part  of 
1920.  Prices  of  tolu  have  varied  considerably  since  1912.  It  was 
quoted  at  $1.65  per  pound  in  October,  1912,  but  for  most  of  1915, 
1916,  and  1917  it  averaged  only  about  40  cents.  Since  January, 
1918,  the  price  has  been  in  the  neighborhood  of  $1.50  per  poimd. 
Canadian  balsam  is  usually  sold  by  the  gallon,  and  has  ranged  in 
price  from  $3.75  per  gallon  in  April,  1912,  to  $16  per  gallon  in  April, 
1920.  Oregon  balsam,  prior  to  1918,  was  quoted  at  75  cents  to  $1 
per  gallon.  The  price  has  since  increased  to  about  $1.50-$2  per 
gallon. 
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RrbB  lilBT. 

CINCHONA  BARK. 
Prodnctioii  and  Trade. 

Cinchona  bark,  which  is  the  source  of  the  important  alkaloid, 
quinine,  is  the  bark  of  several  species  of  the  genus  Ginckonaj  native 
to  South  America,  whence  the  bark  was  introduced  to  medicixie  in 
the  seventeenth  centiuy.  The  forests  of  South  America  were  the 
only  source  of  supply  until  about  1850,  when  their  destruction  by 
wasteful  collection  seemed  imminent  and  led  to  commercial  at- 
tempts at  cultivation,  chiefly  in  Bolivia,  India,  Ceylon,  Jamaica,  and 
Java.  Cultivation  in  South  America  and  Jamaica  was  not  economic- 
ally successful.  In  India  and  Java  cultivation  established  before 
1860  has  continued  to  the  present  day.  Ceylon  led  in  the  world 
market  lot  a  time,  but  following  enormous  overproduction  in  1887 
Ceylonese  cinchona  culture  was  almost  abandoned.  Since  that 
time  Dutch  interests  in  Java  have  virtually  monopolized  the  world's 
supply.  Although  important  quantities  are  produced  in  India 
under  Governmental  auspices,  little  from  this  source  enters  the  world 
trade.  Javan  cinchona  culture  was  established  and  fostered  by  the 
Dutch  Government.  In  former  years  the  bark  was  wholly  exported, 
chiefly  via  Amsterdam,  but  more  recently  extensive  quinine  factories 
have  been  established  in  Java.  The  Java  industry,  which  controls 
90  per  cent  of  the  world's  supply  of  bark,  is  imder  centralized  con- 
trol. The  success  of  the  monopoly  may  be  attributed  to  Govern- 
mental aid,  favorable  climatic  and  soil  conditions,  cheap  labor,  and 
the  development  (through  cultivation  and  selection)  of  varieties  yield- 
ing bark  far  richer  in  alkaloids  than  the  South  American  wild  product. 
International  trade  was  regulated  till  the  opening  of  the  World  War 
by  the  International  Quinine  Cartel,  a  close  association  of  Dutch, 
German,  and  British  manufacturers.  French  and  American  firms 
were  prevented  from  formally  participating  in  the  agreement  be- 
cause of  the  antitrust  laws  of  France  and  the  United  States.  After 
the  opening  of  the  war,  the  cinchona  and  quinine  situation  was 
virtually  under  the  dictation  of  the  Dutch  Govennnent  through  the 
Kina  Bureau,  with  headquarters  in  Amsterdam.  This  bureau  con- 
sists of  three  representatives  of  the  planters,  three  of  the  quinine 
manufacturers,  and  an  outside  chairman.  The  Governments  of  the 
various  importing  countries  rigorously  controlled  the  imports,  use, 
and  sale  of  forthcoming  supplies  of  cinchona  bark.  English  firms 
at  one  time  were  reported  to  have  gained  extensive  holdings  in 
Java,  but  later  reports  indicate  that  these  holdings  are  insufficient, 
even  with  increased  Indian  production,  to  satisfy  the  requirements 
of  the  British  Empire.  In  1919  there  were  120  Dutch  planters  and 
6  British.  The  former  control  ten-elevenths  and  the  latter  one- 
eleventh  of  the  total  Javan  production.    The  recent  tendency  of 
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the  Dutch  combine  has  been  to  restrict  bark  exports  and  to  sdl  the 
product  as  crude  quinine.  The  growth  of  quinine  manufacture  in 
Japan  has  been  rapid,  but  that  country  also  is  dependemfc  on  Java 
for  bark.  Much  interest  has  been  manifested  in  possible  renewal  of 
supplies  from  South  America,  where  the  discovery  of  new  forests  has 
been  reported.  Experimental  cultivation  in  the  Philippines  has 
been  undertaken,  but  offers  no  prospects  of  commercial  importance 
in  the  near  future.  The  tree  is  not  hardy  in  the  United  States 
proper.  Former  German  plantations  in  East  Africa  are  now  undex 
British  control,  but  are  still  on  a  small  scale.  The  immediate  future 
of  quinine  production  appears  therefore  under  Dutch  control. 

Uses. 

Cinchona  bark  is  used  chiefly  in  the  manufacture  of  its  alkaloids, 
of  which  quinine  is  of  most  importance.  The  alkaloid  content  of 
commercial  bark  runs  from  5  to  8  per  cent;  the  proportion  of  quinine 
varies  with  the  variety,  being  usually  from  two-thirds  to  three- 
fourths  of  the  total  alkaloids.  Cinchona  and  its  alkaloids  are  in- 
dispensable in  the  treatment  and  prevention  of  malarial  fever,  and 
axe  also  used  extensively  in  colds  and  similar  affections.  They  were 
in  much  demand  during  the  influenza  epidemic.  The  crude  bark 
and  the  alkaloids  other  than  quinine  (chiefly  cinchonine,  cinchoni- 
dine,  and  quinidine)  are  also  used  extexisively  in  proprietary  medicine. 

Prices. 

During  recent  years  prices  for  cinchona  bark  have  ranged  from 
about  20  cents  in  1912  to  over  $1  per  pound  during  1918.  Prices 
decreased  somewhat  during  1919  and  in  April,  1920,  the  red  quills 
of  cinchona  bark  were  quoted  at  70  to  80  cents  per  pound.  Quinine 
sulphate,  the  most  important  salt  of  the  principal  alkaloid,  increased 
in  price  from  26  cents  per  ounce  in  January,  1916  to  90  cents  during 
1919  and  the  first  quarter  of  1920.  Cinchonidine  sulphate  was 
quoted  at  16  cents  per  ounce  in  August,  1914  and  has  gradually  in- 
creased until  in  April,  1920  the  price  was  88  cents  per  ounce.  Simi- 
larly the  price  of  cinchonine  sulphate  has  risen  from  7  cents  per 
oimce  in  August,  1914  to  45  cents  in  April,  1920. 
Imports. 

Cinchona  bark  is  one  of  our  largest  medicinal  imports,  averaging 
(1909-1919)  about  3,500,000  pounds,  valued  at  $500,000.  Since  it  is 
on  the  free  list  it  yields  no  revenue.  General  imports  by  principal 
countries  are  given  in  Table  16  and  imports  for  consumption  are 
shown  in  Table  16a.  Imports  of  cinchona  alkaloids  are  given  in 
Table  17. 
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be  eOraeted,  1909-1918. 


InpOftod  from^ 

1909 

IfflO 

igu 

FoondB. 

Dollars. 

Poondii. 

Dollars. 

Foondi. 

Bollazs. 

Netherlands 

3,422,181 
15,531 
64,711 

254,476 
1,388 
7,249 

3,052,371 

41,812 

206,300 

221,572 

3,399 

17,116 

3,768,986 
19,233 
37,880 

292,704 

HnltAd  iring#1onY 

1,238 

Oermany . .  .T 

3,692 

Total 

3,502,423 

263,112 

3,300,483 

242,087 

3,826,048 

297,634 

Imparted  ftxmi— 

1912 

1913 

1914 

Founds. 

Dollars. 

Founds. 

Dollars. 

Founds. 

Dollars. 

Nethflrlandi! ..................... 

2,840,477 

32,733 

18,305 

308 

228,660 

2,439 

2802 

22 

3,493,946 

29,684 

9,610 

20,000 

351,520 

2,689 

745 

2,536 

8,618,968 

11,637 

18,043 

220 

461,247 

United  Kingdom 

1,312 

Gwmany 

1,827 

All  other 

26 

Total 

2,891,823 

233,323 

3,553,239 

357,490 

3,648,868 

464,412 

Imparted  from— 

1915      . 

1916 

1917 

Founds. 

Dollars. 

Founds. 

Dollars. 

Pounds. 

Dollars. 

1 

Netherlands 

2,912,242 

8,147 

19,913 

556,220 

904 

3,353 

3,657,273 

283,623 

3,874 

933 

1,617 

728,906 

49,817 

323 

226 

365 

2,329,664 

191,683 

927 

633,679 

United  Kingdom 

60,540 

Peru 

124 

Germany 

All  other 

4,247 

629 

9,1*23 

1,693 

Total 

3,944,549 

561,106 

3,947,320 

777,637 

2,531,397 

685,936 

Imported  from— 

1918 

Pounds. 

Dollars. 

Germany 

Netherlands , 

655,382 

85^414 

29,120 

13,852 

100,646 

191,185 

2,193,661 

4,468 

178,879 
34  721 

United  Kingdom 

Pajnama a. 

10,192 
672 

Ecuador 

Peru ? 

34,235 

47,856 
502  620 

Dutch  East  Indies 

1  600 

3,273,628 

810  775 

Table  16a. — Imports  of  cinchona  harh  (or  other  barks  from  which  quinine  may  be 
extracted)  for  consumption  in  the  United  States,  1909-1919, 


Fiscal  year. 


1909. 
1010. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Bate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do, 

do. 

do. 


Quantity. 


Poundi, 

8,502,886 

8,305,894 

4,136,354 

2,935,350 

3,329,973 

3,654,968 

3,951,196 

3,967,320 

2,531,397 

3,131,958 

8,866,158 


Value. 

Vahie 
per  unit. 

8263,112 

'  10.075 

255,763 

.077 

341,896 

.083 

239,182 

.081 

354,598 

.106 

464,411 

.127 

561,802 

.142 

777,637 

.196 

685,936 

.271 

779,403 

.249 

808,061 

.908 
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Ymi. 

Ran  «  duty. 

Qnlnla,  sulphate  oL 

Allotte. 

Oune«3. 

DoDut. 

Ounm. 

DaOui. 

Oonoca. 

DoOui. 

I9r» 

Vnt 

easM 

"to 

j:    i 

i,  i 

38t-iH 

S39,201 

LHTlira 

ga 

SIS::::::::::::::: 

;e|;;;e;; 

2Z9 

1 

are 

ses 

4S3 
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Ml 

S!S::::::::::::::: 

■IS 

miffli 

NUX  VOMICA. 

Nux  vomica  ia  the  seed  of  a  tropical  tree  produced  in  India  and 
Cochin  China.  It  is  used  in  the  manufacture  of  its  alkaloids,  of 
which  strychnine  is  of  chief  importance.  Strychnine  ia  a  valuable 
heart  remedy,  and  is  also  used  extensively  for  poisoning  vermin. 
Large  quantities  of  nux  vomica  are  employed  in  the  manufacture  of 
its  alcoholic  tincture  and  of  proprietary  remedies  of  the  "bitter" 
and  "tonic"  class. 
Imports. 

'Imports  of  nux  vomica  come  chiefly  from  India.  In  1914,  British 
India  furnished  93  per  cent  of  the  total  imports.  In  amount  nux 
vomica  is  one  of  the  lai^est  American  drug  imports;  for  the  years 
1909-1919  an  average  annual  amount  of  2,881,075  pounds,  valued  at 
$87,648,  was  reported.  Imports  for  consumption  are  shown  in 
Table  18. 

TiBtB  18.— Importi  of  wax  vomica/or  eonnmpUon  tn  tiie  UnUtd  StaU$,  1909-l^lS. 


FlKkl;au. 

BtUotdnty. 

QuMtlty. 

'••^    pj'i 

i. 

iii 

3e,I80 

134,366 

Prices. 

The  prewar  price  for  nux  vomica  averaged  about  5  cents  per 
pound  for  the  whole  seed  and  7  to  8  cents  for  the  powdered.  During 
1&17  prices  practically  doubled,  and  although  falling  off  somewhat 
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during  1919,  the  whole  seeds  were  quoted  at  13  to  14  cents  per  pound 
in  April,  1920,  and  the  powdered  at  18  to  19  cents. 

JFECAC 

Ipecac  is  a  root  imported  from  Colombia,  Brazil,  and  Panama.  It 
is  a  high-priced  medicinal,  valued  in  bronchial  diseases  as  an  emetic 
and  as  the  source  of  the  alkaloid,  emetine.  Both  ipecac  and  emetine 
are  used  in  diseases  caused  by  amoebae.  Ipecac  of  American  com- 
merce is  the  wild  product  of  the  South  American  forests  and  attempts 
to  cultivate  it  in  other  tropical  countries  have  usually  been  unsuc- 
cessful. However,  in  India  and  in  the  Straits  Settlements  smaU 
scale  cultivation  is  maintained. 

Imports. 

Imports,  which  are  shown  in  Table  19,  averaged  85,023  pounds, 
valued  at  $157,366,  for  the  period  1909-1919. 

Tablb  19. — ImporU  of  ipecac  for  consumption  in  the  United  States,  1909-1919. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1918. 
1914. 
1916. 

me. 

1917. 
1918. 
1919. 


Bate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

.....do. 


Quan- 

Value. 

Valae 

tity. 

per  unit. 

Pound*. 

85,166 

137,946 

10.796 

S'2^ 

29,738 

.820 

27,664 

36,522 

1.320 

41,627 

69,828 

1.440 

66,648 

86,113 

1.580 

Ji^ 

110,316 

1.'400 

137,927 

248,408 

1.801 

203,734 

484,828 

2.379 

84,672 

146,505 

1.730 

60,972 

122,281 

2.006 

171,944 

378,512 

2.202 

PrieeB. 

Wholesale  prices  of  Cartagena  (Colombian)  ipecac  ranged  from 
$1.45  per  pound  in  1912  to  $4.25  during  the  first  part  of  1919.  In 
April,  1920,  this  variety  of  ipecac  was  quoted  at  $3.25  per  pound. 
The  Rio  (Brazilian)  ipecac  has  followed  about  the  same  range. 

ACONITB. 

Aconite  is  a  root  imported  from  Southern  Europe;  a  closely  related 
species  comes  from  Japan.  The  leaves  of  the  same  plant,  although 
of  less  value,  are  also  used  to  some  extent.  Aconite  is  a  cardiac 
sedative  and  the  source  of  the  alkaloid,  aconitine,  one  of  the  most 
poisonous  substances  known.  It  is  an  important  medicinal,  though 
used  only  in  small  quantities. 
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Table  20. — Unporti  of  aeoniU  for  eontwnption  in  the  UnUed  Statei,  191t''1919. 


Fiscal  year. 


1911. 
1912. 
1913. 
1914. 
1916. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Qnan- 
tlty. 


Pwndi. 
7,9S0 

21,885 

12,940 
4,207 
8,821 
0,720 

84,285 
475 

22,320 


Value. 


1018 

1,721 

1,005 

821 

902 

588 

8,734 

110 

4,402 


Value 
per  unit. 


I0.QV7 
.060 
.062 

.on 

.100 
.060 
.254 
.250 


Imports. 

Imports  (see  Table  20)  are  small  and  variable.  Before  the  war 
aconite  came  chiefly  from  Germany  and  Austria^Hungary,  but  dur- 
ing the  war  supplies  have  been  derived  from  Japan  and  Spain.  The 
Japanese  product  is  not  identical  with  the  European  and  is  not  recog- 
nized by  the  U.  S.  Pharmacopoeia,  IX. 
Prices. 

Aconite  root  sold  for  13  to  15  cents  per  poimd  before  the  war  and 
the  leaves  were  quoted  at  7  to  8  cents.  In  April,  1016,  the  price  of 
the  former  rose  to  50-75  cents  and  this  level  obtained  during  1917, 
1918,  and  1919.  In  April,  1920,  aconite  root  was  quoted  at  75-85 
cents  per  pound.  ^ 

ASAFETIDA. 

Asaf etida  is  an  ill-smelling  gum-resin  from  the  Asiatic  deserts.    It 
is  marketed  chiefly  via  England  and  India  and  is  used  in  nervous 
diseases. 
Iiiipoi:ts. 

Imports  are  quite  variable  in  amount  and  value;  for  the  years 
1909-1919  an  average  annual  amount  of  92,011  pounds,  valued  at 
S43,934,  was  reported  (see  Table  21). 

Prices. 

Owing  to  its  very  variable  character  prices  of  asafetida  cover  a 
wide  range.  For  the  years  1912-1919  the  wholesale  price  has  ranged 
between  35  cents  and  $4  per  pound.  Asafetida  in  lump  form  was 
quoted  at  $3.50  and  the  powdered  asafetida  at  $4.50  per  pound  in 
April,  1920. 
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Tabli  21. — ImporU  ^amiftiiia/or  eomumptUm  in  the  UmUd  StaUa,  1909-1919. 


Flflcalysir. 


1009. 
1910. 
1911. 
1919. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Bate  of  duty. 


Free.. 

do. 

.....do. 

do. 

do. 

....do. 

do. 

....do. 

do. 

....do. 
.....do. 


Quan> 
tlty. 


43,886 

95,080 

114,060 

188,000 

134,579 

100,338 

61,727 

116,856 

107,486 

57,398 

48,119 


Value. 


10,148 
84,574 
70,803 
77,086 
56,868 
37,103 
13,056 
30,136 
62,877 
44,741 
71,361 


Value 
per  unit. 


SO.  145 
.363 
.617 
.658 
.415 
.256 
.245 
.260 
.493 
.779 
1.481 


MANNA. 

Manna  is  the  dried  juice  of  the  manna  ash  which  is  cultivated  in 
Sicily.  It  is  an  important  medicinal  in  the  tropical  Americas,  Porto 
Rico  being  the  chief  American  market.  It  is  used  as  a  laxative  and 
as  a  source  of  the  sugar,  mannite.  Tagua-nut  waste  is  a  more  im- 
portant but  recently  developed  source  of  this  little-used  sugar. 

Imports. 

For  the  years  1909-1919  an  annual  import  of  63,474  pounds  valued 
at  $29,965  was  received.  In  1914  almost  99  per  cent  of  the  imports 
came  from  Italy.     Imports  are  shown  in  Table  22. 

Table  22. — Imports  of  manna  for  consumption  in  the  United  States,  1909-1919, 


Fificalyear. 


1909. 
1910. 

mi. 

1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

....do. 


Quan* 
tity. 


Pounds. 
69,942 
47,668 
47,427 
96,307 
30,860 
88,240 
86,883 
68,447 
75,836 
93,097 
44,063 


Value. 


S21,260 
17,307 
21,424 
49,335 
16,803 
32,848 
12,276 
32,434 
48,613 
60,032 
27,794 


Value 
per  unit. 


SO.  304 
.363 
.452 
.512 
.528 
.372 
.833 
.473 
.645 
.537 
.631 


Prices. 


The  price  of  manna  has  not  varied  appreciably  since  1912.  The 
large  flakes  have  averaged  about  90  cents  per  pound  and  the  small 
flakes  about  60  cents  per  pound. 


JALAP. 


Jalap  is  the  dried  root  of  a  plant  which  is  native  to  Mexico  and 
cultivated  both  in  that  country  and  in  India.  Jalap  is  one  of  the 
more  important  cathartic  medicinals. 
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Imports. 

ImportB  come  wholly,  or  virtually  so,  from  Mexico  and  in  recent 
years  have  fluctuated  largely  both  in  quantity  and  value.  For  the 
years  1909-1919,  imports  (see  Table  23)  averaged  169,977  pounds 
valued  at  S30,188. 

Tablb  2$.-— Imports  of  jalap  for  eontumptUm  in  the  VniUd  StaUSt  1909-19X9. 


Fiscal  year. 

Bate  of  duty. 

Quan- 
tity. 

Value. 

Vain* 
per  unit. 

igo9 

Free 

POUfldt. 

66,096 
199,905 
290,679 
119,211 

208,901 
176,047 
201,388 
168,639 
126,511 
95,103 

115,096 
88,090 
61,415 
27,607 
44,682 
28,943 
18,485 
18,642 
14,815 
34,288 
40,667 

10.228 

1910 

do 

.190 

1911 

do 

.260 

1912 

do 

.282 

1913 

do 

.161 

1914 

do 

.115 

1916 

do 

.105 

1916 

do 

.067 

1917 

.084 

1918 

do 

.270 

1919 ;. 

do 

.438 

Prices. 

From  1912-1919,  prices  of  jalap  have  ranged  from  8-10  cents  per 
poimd  in  1915  to  75-80  cents  in  October,  1919.  The  price  quoted  in 
April,  1920,  was  60-75  cents  per  pound. 

DANDELION  ROOT. 

Dandelion  root  is  an  unimportant  bitter  medicinal  which  is  used 
in  tonics  and  "blood  purifiers/'  chiefly  of  proprietary  nature.  It  is 
collected  for  commerce  more  or  less  extensively  in  Germany,  Switzer- 
land, Austria,  and  France,  from  both  wild  and  cultivated  plants.  The 
plant  has  become  a  pestiferous  weed  in  the  United  States  and  is  not 
cultivated  here  for  drug  use. 

Imports.  ' 

For  the  period  of  1909-1919  the  average  annual  imports  are  86,292 
pounds*  valued  at  $12,013.  Imports  for  consumption  are  shown  in 
Table  24. 

Tablb  24. — Imports  of  dandelion  root  for  coruumptUm  in  the  United  States,  1909-1919, 


Fiscal  7«ar. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
191S. 
1919. 


Rate  of  duty. 


Free... 
....do.. 

do.. 

....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 


Quan- 
tity. 


Pownit, 

47,884 

35,919 

72,223 

97,942 

108,434 

109,658 

112,814 

29,378 

108,713 

149,088 

77,165 


Value. 


13,058 
2,436 
4,717 
7,372 
8,269 
9,389 

1;^ 

23,912 
87,773 
16,600 


ValuA 
per  unit. 


90.034 
.068 
.065 
.075 
.076 
.086 
.107 
.220 
.219 
.258 
.215 
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Prices. 

Wholesale  prices  of  imported  dandelion  root  hare  ranged  from  9f 
cents  per  pound  in  1912  to  40  cents  in  191 7.  Prices  in  1919  dropped 
to  about  25  cents.  In  April,  1920,  the  foreign  product  was  quoted  at 
22-23  cents  per  pound  and  the  domestic  at  21-22  cents. 

MARSHMALLOW  OR  ALTHBA  ROOTS*  LEAVES,  AND  FLOWERS. 

Marshmallow  or  althea  roots,  leaves,  and  flowers  are  mucilagenous 
drugs,  formerly  imported  from  Germany,  but  since  the  war,  from 
Italy,  Spain,  and  France.  As  medicinal  agents  they  are  of  negligible 
importance  though  occasionally  used  as  demulcents  and  in  poultices. 
Marshmallow  root  although  no  longer  used  in  the  manufacture  of 
"marehmallow"  confectionery,  was  the  original  mucilagenous  con- 
stituent from  which  this  product  received  its  name.  The  use  of 
marshmallow  root  in  confectionery  has  now  been  largely  replaced  by 
such  substances  as  gum  arable. 

Imports. 

Imports  from  1911  to  1916  averaged  only  about  5,000  pounds, 
valued  at  less  than  $1,000.  Since  1917  imports  have  increased 
greatly,  for  1917-1919  the  average  annual  import  was  19,962  pounds, 
valued  at  $5,995.     (See  Table  25.) 

Tabls  25. — ImporU  of  maarshmaUow  or  althea  for  consumption  in  the  United  StetUs, 

1910-1919. 


Fiscal  yaar. 

Rate  of  duty. 

Quan- 
tity. 

Value. 

Value 
per  unit.. 

1910 

IVee 

Pounds, 

50 

8,880 

4270 

6,049 

6,645 

7,242 

23,120 

24,246 

12,519 

88 

801 
838 
514 
1,200 
1,036 
5,846 
6,824 
5,316 

80.100 

I'>11 

do 

.080 

1913 

do 

.126 

1914 

do 

.085 

1916 

do 

.183 

1916 

do 

.287 

1917 

do... 

.252 

1918 

do 

.281 

1919 

do. 

.425 

Prices. 


Wholesale  prices  of  the  whole  althea  root  have  ranged  in  recent 
years  from  16  cents  per  pound  in  1914  to  50  cents  in  1916.  The 
cut  root  was  quoted  at  22-25  cents  per  poimd  in  January,  1914,  and 
increased  in  price  to  80-82  cents  in  January,  1919.  The  price  of 
whole  althea  root  in  April,  1920,  was  25-27  cents  per  poimd. 


CARDAMOM  SEEDa 


Cardamom  seeds  are  the  dried  seeds  of  an  Indian  plant  and  are 
used  chiefly  as  an  aid  to  the  action  of  other  drugs  in  cordials  and 
tonics.  India  itself  is  the  chief  consuming  country.  The  largest 
exports  from  South  India  were  in  1914-15  and  amounted  to  5,850 
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tons.    Of  these  the  United  Sjngdom  took  49  per  cent^  Ceylon  36 
per  cent,  and  Germany  15  per  cent. 

Imports. 

From  1909  to  1919  imports,  which  come  principally  from  India 
and  East  Indies,  averaged  144,528  pounds  valued  at  $78,149.  (See 
Table  26.) 

Prices. 

Cardamom  seeds  have  not  shown  any  great  price  fluctuation  since 
1912,  ranging  usually  between  60  cents  and  $1.25  per  pound. 

TabiiB  26. — hnporU  of  cardamom  uidfor  consumption  in  the  United  Statet,  1909-1919. 


Vi8ca^j9V. 

Rate  of  duty. 

Qnan- 
Uty. 

Valnt. 

Value 

per  unit 

ofqnaii- 

taj. 

1909 

Free 

Pomiit, 

104,961 

126,267 

94,898 

81,964 

118,461 

80,782 

152,679 

226:687 

214,464 

265,318 

189,808 

845,612 
61,740 
45,788 
471403 

104,287 
72,148 

106,180 

119,162 
88,606 

108,605 
70,114 

SO.  434 

1910 

.410 

1911 

do 

.485 

1912 

do 

•578 

1913 

do 

.919 

1914 

do 

.898 

1916 

do 

.006 

1916 

do 

.538 

1917 ^. 

do 

.413 

1918 T,. 

do 

.425 

1919 

do 

.502 

COCCTJLUS  INDICUa 

C!occulus  indicus  is  a  poisonous  berry,  imported  from  India  and  used 
to  a  slight  extent  in  ointments  for  the  destruction  of  skin  parasites. 
Imports. 

Since  cocculus  indicus  is  imported  most  frequently  as  ''fish  ber- 
ries," it  is  difficult  to  obtain  accurate  statistics  of  importation.    Im- 
ports classified  as  cocculus  indicus  have  been  very  small  and  of  prac- 
tically no  significance. 
Prices. 

The  prewar  price  of  cocculus  indicus  was  about  3  cents  to  5  cents 
per  poimd.  This  price  doubled  during  the  last  quarter  of  1917,  and 
steadily  increased  until  in  July,  1919,  it  was  quoted  at  85  cents  to 
$1  per  pound.  By  April,  1920,  however,  the  price  had  dropped  to 
25-30  cents. 

8ALEP  OR  SALOP. 

Salep  or  salop  is  a  mucilaginous  root  which  constitutes  an  important 
article  of  food  in  Asia  Minor.    It  is  sometimes  prescribed  in  the  diet 
of  invalids,  but  its  use  is  obsolete  in  American  practice. 
ImportB. 

For  the  years  1912-1915  a  total  vahte  of  $3,035  is  reported  for  the 
imports.  No  import  statistics  since  1915  are  recorded.  Neither  im* 
port  value  per  pound  nor  domestic  wholesale  prices  are  available. 
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BAf.M  or  isaxAD. 


Balm  of  Gjlead  is  a  resinous  juicfl  formerly  used  in  medicine  and 
cosmetics,  but  now  obsolete  in  American  commerce.  Neither  price 
nor  import  statistics  are  available, 

Dbug3  Not  Spboiallt  Peovidbd  Fob  in  the  Takipp  Aui  bdt  fob 

WHICH    luPOBT    StATISTIOB   ArB   ATAILABLB. 

SENNA. 

Senna  leaves  are  obtained  from  two  closely  related  shrubs,  one 
occurring  wild  in  Egypt  (Alexandria  senna)  and  the  other  cultivated 
in  India  (Tinnevelly  senna).  It  is  used  as  a  mild  cathartic,  and  is 
one  of  the  most  important  drugs  of  its  class,  A  pound  oorreBponds 
to  100-120  medicinal  doses. 
Production. 

Senna  is  not  produced  commercially  within  the  territorial  limits  of 
the  United  States,  but  an  attempt  to  cultivate  it  in  Texas  about  1905 
has  been  noted.  The  crop  is  dependent  on  cheap  labor  and  a  tropical 
climate.  The  chief  centers  of  production  are  in  Northern  Africa, 
Arabia,  and  India.  The  senna  of  the  two  former  countries  is  the 
product  of  wild  plants,  and  is  collected  in  the  deserts  by  the  natives. 
Indian  senna,  on  the  other  hand,  is  extensively  cultivated,  and  under 
war  conditions  a  considerable  increase  of  production  took  place.  Ex- 
treme adulteration,  caused  by  higher  prices,  together  with  Indian  and 
English  export  restrictions,  greatly  upset  the  market,  and  a  consider- 
able decrease  in  acreage  is  said  to  have  resulted. 
Imports. 

Senna  is  the  largest  American  drug  leaf  import,  both  in  quantity 
and  value.  For  the  years  1909-1919  an  average  annual  amount  of 
2,936,846  pounds,  valued  at  $333,309,  is  reported.  In  1914  Egypt 
furnished  42.2  per  cent  of  the  imports,  British  India  34.7,  England 
18.1,  and  the  remainder  came  from  France,  Germany,  and  Italy. 
Imports  are  shown  in  Table  27. 


Tablb  27. 

—ImporiM  of  $enna 

Ftaaljear. 

Bataefdnt?. 

ttatnatr. 

Valtw. 

pernSt. 

1   1 

i,      100 

t',      lee 

a,      I6B 

11 

TAMFF  INFOEMATION  SUBVEYS. 


48 


Prices. 

ThmeYBlly  senna  has  ranged  in  price  from  6-12  cents  per  pound  in 
1912  to  a  maximum  of  27-37  cents  in  1916,  and  at  the  end  of  1919 
was  quoted  at  14-20  cents.  Alexandria  senna  has  ranged  from  22 
cents  to  $1.20  a  pound  during  this  period.  In  April,  1920,  Tinnevelly 
senna  leaves  were  quoted  at  16-20  cents  per  pound  and  the  whole 
Alexandria  leares  at  85  cents  to  $1  per  pound. 

ALOES. 

Aloes  is  the  dried  juice  of  a  tropical  plant  and  is  commonly  classed 
as  a  gum.  Several  varieties  are  known,  but  the  most  common  is  im- 
ported from  Curasao,  Dutch  West  Indies.  Aloes  is  a  cathartic,  and 
is  an  ingredient  of  many  proprietary  pills.  Aloes  is  produced  in  the 
West  Indies  (Curasao  aloes) ;  in  northwestern  Africa  (Socotrine  aloes)  ^ 
and  in  southern  Africa  (Cape  aloes).  No  production  in  the  United 
States  is  reported. 
Imports. 

Imports  are  of  crude  aloes,  and  for  the  years  1909  to  1919  an  aver- 
age annual  import  of  1,059,299  pounds,  valued  at  $85,351,  was  re- 
ceived.    (See  Table  28.) 
Prices. 

Prices  vary  greatly  for  the  foiu*  different  varieties  of  aloes.  True 
Barbados  aloes  is  the  most  costly,  averaging  about  $1  to  $1.25  per 
pound.  Socotrine  aloes  formerly  sold  for  about  25  cents  per  pound, 
but  during  1919  and  early  1920  the  price  has  been  in  the  neighborhood 
of  80-90  cents.  Curasao  and  Cape  aloes  both  sell  for  about  10-15 
cents  per  poimd. 

Table  28. — Imports  of  aloes  for  eonsumpHon  in  the  United  States^  1909-1919. 


Ilscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free . . 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Quantity. 


Pownda. 
671,257 

944,007 

980,205 

666,229 

909,279 

918,402 

953, 186 

1,597,811 

1,236,381 

1,230,595 

1,544,940 


Vahie. 


$40,963 
67,638 
71,044 
62,753 
77,938 
64,983 
90,081 

152,146 
97,607 
95,846 

137,867 


Value 
per  unit. 


10.060 
.060 
.070 
.079 
.086 
.071 
.095 
.096 
.079 
.077 
.089 


RHUBARB. 


Medicinal  rhubarb,  which  differs  botanically  from  the  common 
garden  species,  is  the  underground  stem  and  root  of  several  plants 
of  Chinese  origin.  Efforts  to  cultivate  medicinal  rhubarb  outside  of 
China  have  not  been  commercially  successful.  Rhubarb  is  a  laxative 
and  cathartic,  being  especially  valued  in  ailments  of  children. 
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Imports  of  rhubarb  root  have  averf^d  about  150,000  pomida, 
valued  at  approximately  $18,000  (1909-1019).  Imports  are  shown 
Id  Table  29. 

Tabu  2i.—Inport»  <^ritiibarb/or  eotwuDtplunt  tn  the  Vhited  StaUt,  1909-1919. 


FUcol  rear.                                           Bat«  of  duty. 

x- 

VllDB. 

V4hw 
P«rniiit. 

1 

ponitit. 

1:1 

ua,w» 

II 

23^601 

ffi;5S 

r 

i 

701 

1 " 

Prices. 

For  the  years  1912  to  1920  prices  of  the  dried  rhubarb  have  ranged 
from  13J  cents  per  pound  in  January,  1916,  to  $1.80  in  October,  1919. 
The  high  dried  roots  in  April,  1920,  were  quoted  at  $1.20  per  pound 
and  the  powdered  rhubarb  at  $1.40. 

ORBIS  ROOT. 

Orris  root  is  produced  chiefly  in  Italy  and  Germany  and  used  in 
perfumes  and  dentifrices.  An  attempt  to  cultiyate  orris  root  gener- 
ally throughout  the  United  States  was  made  by  a  private  company 
about  10  to  16  years  t^.  As  an  industry,  however,  it  has  not 
developed  to  any  appreciable  extent. 
ImpOTti. 

Orris  root  is  imported  almost  wholly  from  Italy.  The  average 
imports  for  the  years  1909-1919  were  527,207  pounds,  valued  at 
$51,789.     (See  Table  30.) 

Taslb  30, — Importt  qforrii  root  for  omtumjjttbn  tn  Hit  United  Biota,  1909-1919. 


Ttecalyear. 

EaUofdaty. 

W 

Value. 

p-onlt. 

F        It. 
(        M 

1        M 

i    i 

i  i 

!    S 

n^ 

.ore 

'» 

f 

EtEEEEE 
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Pricea. 

The  price  of  the  principal  grade  of  orris  root  (Florentine,  whole) 
has  risen  from  10  cents  to  about  30  cents  per  pound  in  th€^  period 
1912-1919.  In  April,  1920,  the  price  had  decreased  to  16-16  cents 
per  pound.  

CHAMOMILE  FLOWERS. 

Chamomile  flowers  are  the  dried  flowers  of  several  species  of  plants 
occurring  both  wild  and  cultivated  in  Germany  and  elsewhere  in 
Europe.  American  imports  are  said  to  be  largely  used  by  German 
physicians  and  in  proprietary  medicines  for  the  diseases  of  women. 
This  drug  has  extensive  use  in  Germany  and  that  country  utilizes  a 
large  portion  of  her  production,  besides  importing  from  other  Euro- 
pean countries.    Hamburg  is  the  center  of  this  trade. 

Imports. 

For  the  years  1910-1919  an  average  annual  value  of  $23,822  is 
reported.  Germany  and  Austria-Hungary  were  formerly  the  prin- 
cipal sources  of  supply,  although  Belgium,  Spain,  and  Japan  have 
furnished  considerable  quantities. 

Prices. 

Several  varieties  of  chamomile  flowers  are  quoted  in  the  New  York 
wholesale  drug  market.  Prices  for  Roman  chamomile  flowers  have 
ranged  from  15  cents  in  July,  1914,  to  $1.50  per  pound  in  October, 
1917.  Hungarian  style  chamomile  was  worth  about  10-12  cents 
before  the  war  and  has  gradually  increased  until  in  April,  1920,  it 
was  quoted  at  52-54  cents  per  pound. 

TabiiB  81. — Importi  of  chamomiiU  JUmtn  for  eormunptUm  in  the  United  SUOu^  1909^ 

1919. 


Fiscal  year. 


1909. 
1910. 
1911. 
1913. 
1918. 
1914. 


Rate  of  duty. 


Free.. 
.....do. 

do. 

.....do. 
.....do. 
.....do. 


Value. 


97,528 
19,617 
19,110 
17,227 
U,176 
e,852 


Fiscal  year. 


1916. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free, 


.do. 
.do. 
.do. 
.do. 


Valoa. 


9U,tU 

37,810 
04,483 
41,880 
14;8il 


COLOMBO  ROOT. 

Colombo  root  is  a  bitter  medicinal  used  for  the  same  purposes  as 
gentian,  but  it  is  not  an  important  medicinal.  The  plant  grows  wild 
and  is  also  cultivated  in  Africa. 

Imports. 

Imports  have  been  smalL  For  the  years  1909-1919  the  average 
annual  amount  of  21,385  poundS|  valued  at  Sl|360,  is  reported.  (See 
Table  32.J 
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Tablb  32. — Tmporti  of  eolomho  for  eonmimpUon  in  ihe  Vmied  States,  1909-1919. 


Fiscal  yi 


1900. 
1010. 
1011. 
1912. 
1013. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rata  of  duty. 


Free.. 
.....do, 

do. 

do. 

do. 

do. 

do. 

do, 

do. 

do. 

do. 


Quan- 
tity. 

Value. 

Pounda. 

3,022 

1101 

2,288 

94 

8,438 

610 

16,884 

618 

37,566 

794 

4,587 

134 

8,751 

458 

48,867 

8,443 

tt,849 

4,099 

20,750 

8,061 

2,196 

548 

Value 
per  unit. 


taOBS 
.041 
.072 
.037 
.030 
.029 
.062 
.070 
.054 
.147 
.250 


Prices. 

The  prewar  price  of  Colombo  root  was  about  6-8  cents  per  pound. 
This  was  doubled  in  1917,  and  durmg  1918  and  1919  the  price  was 
further  increased  to  about  25  cents  per  pound.  In  April,  1920,  it 
was  quoted  at  15-16  cents. 

OTHER  FOREIGN  DRUGS. 

The  most  important  of  these  will  be  mentioned  under  "Exotic 
drugs  cultivated  in  the  United  States,'*  which  follows.  Others  of 
some  importance  are  quassia,  chiretta,  myrrh,  benzoin,  guaiac,  cal- 
amus, triticum,  pareii*a  brava,  scammony,  areca  nuts,  strophanthus, 
styrax,  and  squills.  Import  statistics  for  all  other  drugs,  which  are 
grouped  in  the  general  classifications,  are  shown  in  Tables  33  to  37. 

Table  33. — Imports  of  all  other  drugs ,  such  as  heans^  berries,  etc,,  which  are  natural  and 
uncompounded  drugs,  not  advanced  in  value  or  cortdition,  1909-1919. 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 


Rate  of  duty. 


Free. 


.do. 


.do. 
.do. 
.do. 
.do. 


Value. 


$767,183 
736,397 
841,064 
973,623 
936,750 
390,034 


Year. 


19141. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 

do. 

....do. 
.....do. 
....do. 
.....do. 


Value. 


8726,675 

680.343 

1,142,721 

1,277,783 

1,710,566 

770,292 


lAct  of  1918  spedfles  "not  containing  alcohol.'' 

Table  34. — Imports  of  all  other  drugs,  such  as  beans,  berries,  etc.,  which  are  natural  and 
uncompounded  drugs,  advanced  in  value  or  condition,  1909-1919. 


Year. 


Rate  of  duty. 


Quantity. 


Value. 


Duty 
collected. 


Value  per 
unit. 


Average 
ad  valo- 
rem rate. 


1909. 


1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1914^ 
1915.. 
1916.. 
1917.. 
1918.. 
1U9.. 


\  cent  per  xx)und  plus  10  per 
cent. 

do 

do 

do 

do 

do 

10  percent 

do 

do 

do 

do 

do 


Powidf. 
625,899 

1,512,688 

1,437,008 

1,550,039 

1,313,562 

1,544,253 

1,776,388 

590,653 

482,432 

1,434,577 

401,624 

332,850 


1181,751 

266,483 

147,311 

152,675 

182,732 

104,309 

113, 165 

72,551 

79,385 

273,403 

78,918 

162,533 


119,739 

80,430 

18,323 

19,142 

21,557 

14,291 

11,310 

7,255 

7,938 

27,340 

7,891 

16,258 


10.200 

•  .176 
.103 
.099 
.139 
.068 
.065 
.122 
.164 
.ISO 
.196 
.488 


Percent. 
10.86 

10.42 
12.44 
12.54 
11.80 
13.70 
10.00 
10.00 
10.00 
10.00 
10.00 
10.09 


lAet  of  1918  specifies  "tiid  not  oontaining  aloolioi" 
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Tablb  ^.'^In^porti  of  all  other  roots  in  a  crude  state,  1909- 1919. 


Year. 


igo9. 

1910. 
1911. 
1912. 
1913. 
1914. 


Rate  of  duty. 


Free.. 
.....do. 
.....do. 
....do, 
....do. 
....do. 


Value. 


Year. 


1164,924 
148,063 
128,681 
191,645 
263,918 
168,717 


1916. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free. 


.do. 
.do. 
.do. 
.do. 


Vahia. 


1200,220 
196,577 
228,215 
261,147 


Table  36. — Imports  of  all  other  crude  flowers  and  leaves,  1909-1919. 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 


Rate  of  duty. 


Free.. 
....do. 
....do, 
....do. 
....do. 
....do. 


Value. 


1146,826 
204,909 
226,621 
161,289 
176,473 
192,364 


Year. 


1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 
.....do. 

do. 

.....do, 
do. 


Value. 


1871,296 
262,433 
297,308 
466,163 
287;  160 


Table  37. — Imports  of  all  other  barhs,  not  edible,  in  a  crude  state,  and  not  advanced  in 
value  or  condition  by  r^ning  or  grinding,  or  by  other  process,  1909-1919, 


Year. 


Rate  of  duty. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 


Free.. 
....do. 
....do. 
.....do. 
....do. 
....do. 


Value. 


$197,108 
35,757 
31,318 
113,809 
36,978 
18,464 


Year. 


1916. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Free.. 
....do, 
....do, 
....do. 
....do. 


Value. 


152,866 
56,691 
50,482 
52,069 
41,274 


n.  EXOTIC  DRUGS  CULTIVATED  IN  THE  UNITED  STATES. 

Cultivation  of  many  of  these  drugs  has  been  carried  on  for  a  num- 
ber of  years  on  an  experimental  scale  but  has  assumed  important 
proportions  only  during  the  war.  While  their  commercial  value 
may  be  considered  negligible,  and  while  small  amounts  are  required 
as  compared  with  common  agricultural  crops,  they  are  nevertheless 
indispensable  to  the  practice  of  modem  medicine.  The  success  thus 
far  attahied  in  the  cultivation  of  exotic  medicinal  plants  is  largely 
due  to  the  initiative  of  the  Office  of  Drug,  Poisonous,  and  Oil  Plant 
Investigations,  United  States  Department  of  Agriculture. 

BELLADONNA. 
Prodaction  and  Trade. 

Belladonna  is  the  principal  member  of  a  series  of  drugs,  the  active 
alkaloidal  principles  of  which  are  similar  or  identical.  Other  impor- 
tant members  of  the  series  are  stramonium,  henbane,  and  scopola. 
Belladonna  is  chiefly  used  for  the  preparation  of  the  alkaloid,  atro^ 
pine,  for  the  manufacture  of  pain-relieving  plasters,  and  as  a  sedative 
for  various  purposes.  The  belladonna  plant  occurs  as  a  weed  through- 
out Southern  Europe,  whence  the  biilk  of  the  world's  supply  was 
formerly  derived.  Extensive  collection  has  rendered  it  rather 
scarce  and  cultivation  has  been  carried  on  in  Europe  and  Japan  as 


48  TABIFF  INFOKBCATION  SUB7EY8. 

well  as  in  the  United  States.  It  is  a  perennial,  not  hardy  north  of 
New  York,  and  requires  careful  handling  and  caltivation,  being  very 
liable  to  insect  and  disease  dami^.  The  estimated  domestic  produc- 
tion for  1918  was  166,000  pounds  of  herb,  stems,  and  leaves,  and 
22,000  poimds  of  root.  Sixty  growers  were  engaged  in  cultivation, 
utilizing  a  total  of  274  acres.  Yields  of  600  pounds  of  herb,  and  160 
pounds  of  root  per  acre  are  reported.  California,  Michigan,  Pennsyl- 
vania, and  Indiana  ranked  in  acreage  in  the  order  given.  Destruc- 
tion of  the  crop  by  the  potato  stalkborer  was  reported  by  some 
California  growers.  The  market  is  said  to  have  been  somewhat 
oversupplied  by  domestic  production. 

Belladonna  is  valued  for  its  alkaloids,  of  which,  according  to  the 
United  States  Pharmacopoeia,  the  leaves  should  contain  not  less  than 
0.3  per  cent  and  the  roots,  0.45  per  cent.  American  cultivation  is 
said  to  have  furnished  products  considerably  above  this  standard. 
Atropine  and  hyoscyamine  are  the  chief  alkaloids  of  belladonna.  Atro- 
pine is  of  extreme  importance  in  the  surgery  of  the  eye.  It  is  derived 
chiefly  from  belladonna,  but  may  also  be  obtained  from  certain 
related  plants,  particularly  scopola,  a  substitute  found  in  Europe 
and  Japan.  The  latter  has  been  used  extensively  in  the  manufacture 
of  '' belladonna  plasters,"  and  is  believed  to  be  important  in  the 
recently  developed  Japanese  manufactiure  of  atropine  and  related 
alkaloids. 

Inqiorta. 

Statistics  for  imports  of  belladonna  are  not  given  in  Commerce  and 
Navigation  of  the  United  States,  but  during  the  fiscal  year  1914 
141,074  pounds  of  leaves  and  65,886  pounds  of  roots  were  imported.^ 
The  imports  of  leaves  and  roots  in  1917  amounted  to  approximately 
83,^000  pounds. 


From  14  cents  per  pound  in  1913  the  price  of  belladonna  leaf  rose 
to  $1.85  to  $2  in  1916;  the  price  of  belladonna  root  increased  from 
9  cents  per  pound  in  1913  to  $3.50  to  $5  in  1917.  The  end  of  1919 
found  the  leaf  quoted  at  30-35  cents  per  poimd  and  the  root  at  55-65 
cents.  This  decline  is  thought  to  have  been  caused  by  the  slackening 
of  war  demands  and  the  bearish  attitude  on  the  part  of  the  trade  as 
much  as  to  actual  domestic  oversupply  or  to  foreign  belladonna 
which  is  again  appearing  on  the  market.  The  alkaloid,  atropine,  was 
quoted  at  $55  per  ounce  during  1917,  but  since  that  time  prices 
have  fallen  off  somewhat.  In  April,  1920,  the  alkaloid  was  quoted 
at  about  $20  per  ounce  and  atropine  sulphate  at  $15  per  ounce. 

1  Import  0giirM  for  1914  ait  g|T«i  tor  aU  drugs  and  oheinlcato  in  liiso.  Seilet  No.  82,  U.  8.  Dept  of 
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STRAMONIUM. 

Stramonium  is  a  drug  consisting  of  the  leaves  of  a  plant  which 
is  closely  related  to  belladonna.  The  seed  are  also  used  for  simi- 
lar purposes.  Stramonium  is  used  as  a  substitute  for  belladonna 
and  in  the  preparations  for  the  rehef  of  asthma.  The  plant  is  prob- 
ably native  to  Southern  Europe,  but  has  been  introduced  almost 
universally  as  a  weed,  being  known  as  ''Jimson  weed*'  in  North 
America.  The  leaves  are  rather  extensively  collected  in  the 
Southern  Appalachians,  and  the  plant  has  been  cultivated  in  Cali- 
fornia and  elsewhere  in  America,  though  not  as  extensively  as 
belladonna.  Wild  supplies  are  sufficient  to  supply  all  needs,  but  the 
weed  occurs  rather  scatteringly  and  has  been  collected  only  in  a  few 
localities.  In  cultivation  it  requires  rich  soil  and  careful  treatment, 
but  is  less  exacting  than  belladonna.     Yields  of  1,600-1,500  pounds  \ 

of  leaf  per  acre  are  reported.     Prices  have  ranged  from  7  cents  to  42  | 

cents  per  poimd  between  1912  and  1920.     The  latter  figure  was  I 

quoted  in  April,  1920.     During  the  fiscal  year  1914,  171,674  pounds  j 

of  stramonium  leaf  were  imported.  | 


HENBANE  OB  BnTOSCYAMUa 


Henbane  or  hyoscyamus  is  another  relative  of  belladonna.    Hen-  I 

bane  is  used  as  a  sedative  in  medicine  and  in  the  manufacture  of  the  { 

alkaloids,  hyoscyamine  and  hyoscine.     A  related  plant  known  as  \ 

Egyptian  henbane  has  similar  properties,  but  contains  no  hyoscine.  I 

Extensive  supplies  have  come  in  the  past  from  wild  plants  of  Southern  , 

and  Central  Europe  and  adjacent  Asia.     It  has  been  cultivated  for  • 

drug  use  in  England,  Germany  and  Austria.     In  America,  however,  i 

its  growth  has  been  much  less  successful  than  that  of  belladonna  and 
stramonium  chiefly  because  of  its  liability  to  insect  damage.  Success- 
ful cultivation  on  a  small  scale  is  reported  from  Michigan.  The  plant 
has  escaped,  and  grows  very  luxuriantly  in  some  localities,  notably 
Montana,  but  there  has  been  no  suflBcient  commerical  incentive  for 
the  collection  of  the  wild  supply,  which  is  f  oimd  only  in  places  where 
drug  collection  is  practically  imknown.  In  1914  imports  of  136,429 
pounds,  valued  at  $10,609,  are  reported.  American  wholesale  prices 
have  ranged  from  9  cents  to  S5  per  pound  from  1912  to  1920.  In 
April,  1920,  3&-38  cents  per  poxmd  was  quoted. 

DIGITAUa 

Digitalis  is  a  valuable  medicinal  commonly  grown  in  flower  gardens 
as  "foxglove."  Digitalis  is  chiefly  used  as  a  heart  tonic.  The  plant 
grows  wild  throughout  a  wide  range  in  southern  and  central  Eiux)pe, 
whence  it  was  formerly  shipped  to  the  United  States.  The  cultiva- 
tion of  digitalis  appears  to  present  less  difficulties  than  that  of  bella- 

36284°a7— 21 i 
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donna  or  henbane,  but,  owing  to  the  lesser  demandi  it  has  attracted 
less  commercial  attention.  Successful  production  is  reported  from 
Virginia,  South  Carolina,  Indiana,  Wisconsin,  Minnesota,  and  Cali- 
fornia, usually  in  small  plats.  The  plant  has  also  escaped  and  grows 
luxuriantly  in  the  mountains  of  the  Pacific  Northwest,  where  con- 
siderable quantities  were  collected  during  the  war.  Owing  to 
unfamiliarity  of  collectors  with  proper  methods  of  collecting  and 
handling  the  product,  some  difficulty  was  experienced  in  disposing 
of  this  crop.  The  production  in  1917  was  estimated  at  10,000  pounds. 
The  potency  of  American  digitalis  is  claimed  to  be  unusually  high, 
and  the  production  of  a  domestic  supply  fully  equal  to  the  demand  is 
probably  conditioned  only  on  stabilization  of  price  at  a  figure  which 
will  allow  American  producers  to  grow  the  plant  profitably.  In 
1914  imports  of  22,371  pounds,  valued  at  $1,874,  were  received. 
Prices  have  ranged  from  8  cents  per  poimd  in  1914  to  90  cents  in 
April,  1916.  In  April,  1920,  domestic  digitalis  was  quoted  at  22-25 
cents  per  pound  and  the  imported  product  at  30-32  cents. 

CANNABia 

Cannabis  is  usually  known  as  cannabis  indica,  Indian  hemp,  or 
hasheesh  (hashish).  It  was  formerly  imported  exclusively  from 
India,  but  recent  experiments  have  shown  that  hemp  of  equal  drug 
value  can  be  produced  in  almost  any  subtropical  region.  Quantity 
production  has  taken  place  in  Virginia  and  South  Carolina,  and  prob- 
ably elsewhere  in  the  United  States.  Because  of  the  high  export 
duty  levied  by  the  Indian  Government  on  cannabis  the  price  of  the 
domestic  commodity  has  been  considerably  lower  than  that  of  the 
imported,  although  tests  have  shown  the  American  cannabis  to  be 
fully  equal  to  the  Indian.  American  production  is  believed  sufficient 
to  supply  all  domestic  needs.  Cannabis  is  used  in  medicine  to  relieve 
pain  and  to  produce  sleep. 

Cannabis  may  be  considered,  to  a  certain  extent,  as  a  substitute 
and  commercial  rival  of  opium,  although  the  uncertainty  of  its  action 
has  prevented  it  from  becoming  as  widely  used.  It  produces  an 
intoxication  somewhat  similar  to  that  of  alcohol,  but  while  its  habit- 
forming  tendencies  are  stUl  a  matter  of  dispute,  its  continued  use  is 
admitted  to  produce  mental  and  physical  degeneration.  Oriental 
(rovemments,  especially  those  of  India  and  Egypt,  have  found  it 
necessary  to  regulate  its  use  strictly.  Cannabis,  however,  is  the  only 
important  narcotic  not  included  in  the  scope  of  the  Harrison  narcotic 
law.  As  regards  Federal  legislation,  its  use  is  only  limited  by  the 
provisions  of  the  food  and  drugs  act,  which  require  statements  of  its 
presence  on  the  labels  of  medicines  containing  it  and  a  Treasury 
decision  (T,  D.  35719),  under  which  it  is  admitted  at  the  ports  on 
filing  of  a  bond  to  insure  its  use  for  medicinal  purposes.    This  latr 
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ter  r^ulation  does  not  apply  to  domestic  cannabis.  Tlie  ease  of 
its  growth  and  the  peculiar  nature  of  its  intoxicating  effect  has 
awakened  some  apprehension  as  to  its  use  becoming  habitual  among 
the  Negroes  of  the  South.  The  use  of  cannabis  has  recently  been 
reported  as  the  active  principle  in  intoxicant  compounds  developed 
as  substitutes  for  alcoholics,  the  manufacture  and  sale  of  which  is 
prohibited  under  recent  legislation  and  constitutional  amendment. 
Cannabis  is  used  externally  as  an  anodyne  in  com  cures.  Imports 
of  cannabis  are  not  shown  separately  in  the  official  statistics,  but 
during  the  fiscal  year  1914,  31,210  poimds  of  cannabis  indica,  valued 
at  $26,099,  were  imported.  England  and  British  India  furnished 
the  bulk  of  the  imports.  The  prewar  price  of  imported  cannabis 
was  about  $1.25  to  $1.50  per  pbimd.  This  was  doubled  in  1918  and 
in  1919  reached  a  maximum  of  $4.25  per  pound.  Domestic  cannabis 
(U.  S.  P.)  sold  for  60-80  cents  during  1918  and  1919;  in  April,  1920, 
it  was  quoted  at  about  35  cents  per  pound. 

LEVANT  WORMSEED  OR  SANTONICA. 

The  production  of  Levant  wormseed  or  santonica  has  recently 
assumed  considerable  interest.  This  drug  is  the  flower  of  a  plant 
native  to  Asia  Minor,  where  it  was  formerly  collected  in  large  amoimts 
under  the  supervision  of  the  Russian  Imperial  Government  for  the 
manufacture  of  santonin.  This  manufacture  was  formerly  a  pre- 
rogative of  the  Russian  Crown,  and  was  leased  out  for  a  period  of 
years  to  a  commercial  firm.  The  last  agreement  (in  1911)  was  for  a 
five-year  period.  The  revenue  to  the  Crown  was  fixed  at  $25,300  per 
year  as  against  $2,575  per  year  for  the  preceding  period.  Collec- 
tions of  santonica  beyond  the  needs  of  the  Government  factory  were 
exported.  The  factory  purchased  usually  1,800,000  to  2,160,000 
pounds  annually;  in  1912  only  1,440,000  poimds  were  purchased 
and  720,000  pounds  exported.  In  later  years,  previous  to  the  war, 
the  manufacture  is  believed  to  have  come,  to  some  extent  at  least, 
into  German  hands.  The  supplies  of  Levant  wormseed  and  santonin 
derived  therefrom  were  interrupted  by  internal  disturbances  in  Russia 
in  1916,  and  since  that  time  there  has  been  little  foreign  santonin  in 
the  American  markets. 

Santonin  has  been  known  for  a  number  of  years  as  a  worm  expeller, 
but  its  use  for  this  purpose  in  human  medicine  was  not  sufficient  to 
demand  large  amounts.  About  1917,  however,  it  was  discovered 
that  santonin  was  a  valuable  material  for  ridding  hogs  of  worms. 

It  has  been  demonstrated  that  a  small  dose  of  santonin,  which  will 
free  a  hog  of  intestinal  worms,  is  followed  by  much  more  rapid 
growth  in  proportion  to  the  food  consumed.  The  large  demand  for 
this  pmrpose  has  been  largely  responsible  for  the  enormous  increase  in 
the  price  of  santonin.  * 
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The  price  of  wormseed  has  ranged  from  19  cents  per  pound  in  1912 
to  S1.50  in  1916.  Levant  wonnseed  was  quoted  at  $1.30  in  June, 
1920.  From  a  prewar  price  of  S25  per  pound,  the  price  of  santonin 
has  risen  to  $176  (June  21,  1920).  Hie  high  price  of  santonin  and 
the  large  field  for  its  use  have,  therefore,  occasioned  much  interest  in 
the  cultivation  of  Levant  wormseed.  In  America  a  single  firm  has 
eixperimentally  undertaken  it,  and  reports  promising  results  on  a 
small  scale. 
Imports. 

The  imports  of  wormseed  are  not  shown  in  the  published  statistics, 
but  ID  1914,  81,482  pounds,  valued  at  $24,356,  were  received  prin- 
cipally from  Russia  and  Germany.  Imports  of  the  prepared  santonin 
and  its  salts  are  shown  in  Table  38. 

Table  38. — ImporUfof  eomumption  in  the  United  States^  1909-1919, 

A.— SANTONIN    AND    ALL    SALTS    OF,   CONTAINING    80    PER    CENT    OR    MORE    OF 

SANTONIN  (ACTS  OF  1897  AND  1009). 


Flaoalyear. 


1968 

19101.^.. 
1910*.^.. 

1911 

1913 

1913 

1914 


Rate  of  duty. 


$1  per  pound 

do , 

50  oentii  per  pound. 

do 

do 

do.... 

do 


Quantity. 


PoundM, 

7  OR' 


7,257 
110 
7,281 
4,291 
3,090 
1,961 
1,782 


Valne. 


81^649 
222 
52,553 
89,678 
89,956 
44,358 
41,674 


Dnty 

collected. 


Value  per 
unit. 


17,857 

110 

3,640 

2,145 

1,545 

990 

881 


88.14 

2.02 

7.22 

9.25 

12.98 

22.39 

23.64 


AveragB 

ad  yalo- 

remrate. 


Percent, 
46.67 
49.66 
6.91 
&41 
8.87 
2.23 
2.12 


1  Act  of  1897,  July  1  to  Aug.  5, 1909. 


«  Act  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 


B.— SANTONIN  AND  ITS  COMBINATIONS  WITH  AdDB  NOT  SUBJECT  TO  DUTY  (ACT 

OF  1913). 


1914... 
1915... 
1916... 
1917... 
1918... 
1919... 


Free., 
.do. 
.do. 
.do. 
.do. 


.do. 


Pou'nd9, 

3,467 

912 

20,925 

111 

223 

1,125 


888,454 

25,558 

586,850 

3,966 

7,802 

49,688 


824.07 
28.02 
28.04 
85.78 
88.64 
44.17 


PereenL 


VALERIAN. 

Valerian  root  is  cultivated  and  also  grows  wild  in  England  and  con- 
tinental Europe.  It  is  used  as  a  sedative  in  nervous  diseases  and  is 
a  common  ingredient  of  remedies  for  the  diseases  of  women.  The 
plant  thrives  well  under  experimental  conditions  in  America,  and  is 
understood  to  have  been  commercially  produced  on  a  small  scale. 
Valerian  is  cultivated  on  a  rather  extensive  scale  in  Holland,  Bel- 
gium, Oermanj,  France,  Austria,  England,  and  Japan.  Yields  of 
2,000  pounds  or  more  of  the  roots  and  rhizomes  per  acre  are  reported. 
Imports  are  not  shown  separately  in  the  official  statistics,  but  in 
1914  amounted  to  66,233  pounds,  valued  at  $4,357. 
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The  Engliah  valerian  normally  brings  the  highest  price,  bnt  since 
1917  the  Belgian  and  Japanese  products  have  supplied  the  American 
maxket.  The  prices  of  Belgian  valerian  root  have  ranged  from  10 
cents  per  pound  in  1914  to  $1.50-11.65  in  1919.  It  was  quoted  at 
about  30  cents  per  pound  in  April,  1920. 

MABJORAM. 

Marjoram  is  a  small  herb  native  to  Europe  and  Asia.  It  is 
cultivated  extensively  in  Southern  Europe  and  collected  either  for 
drug  or  cidinary  piurposes,  or  for  the  essential  oil  which  may  be 
distilled  from  it.  In  the  United  States  it  is  grown  as  a  garden 
herb,  while  certain  varieties  grow  as  weeds  along  the  roadsides. 
An  inferior  variety  is  imported  imder  the  name  of  origanum.  It  is 
occasionally  used  in  domestic  medicine,  but  usually  more  as  a  condi- 
ment than  as  a  medicine.  Imports,  which  come  principally  from 
France  and  Central  Eiurope,  amounted  in  1914  to  133,653  poimds, 
valued  at  $8,445.  The  two  varieties  on  the  American  market  are 
known  as  French  and  German  marjoram.  The  German  variety  sold 
for  20-25  cents  per  pound  before  the  war  and  the  French  variety  at 
10-12  cents.  Prices  increased  greatly  during  the  war,  and  in  April, 
1920,  French  marjoram  was  quoted  at  about  35  cents  euid  the  German 
at  50  cents  per  pound. 

SAGE. 


4 
4 

I 

! 
I 

« 
I 
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Sage  is  an  herb  native  to  Europe,  where  it  occurs  wild  and  is  also 
cultivated.    Several  varieties  are  sold  on  the  American  market;  i 

Greek  and  Spanish  sage  are  usually  considered  inferior  by  American 
taste.    Sage  has  been  rather  extensively  cultivated  in  America,  and  • 

the  American  product  bears  a  high  reputation  for  quality  and  purity.  j 

Sage  is  used  extensively  as  a  condiment,  in  meat  packing,  poultry  j 

seasoning,  and  other  culinary  tises.     It  has  some  reputation  as  a  ; 

domestic  remedy,  especially  in  ailments  of  children.  Imports,  which 
come  principally  from  Southern  Europe,  are  shown  in  Table  39.  ' 

Prior  to  the  war  Spanish  and  Greek  sage  sold  for  about  3-5  cents 
per  pound.  In  1915  the  price  of  these  varieties  increased  to  about 
30  cents  per  pound,  but  have  since  fallen  off  to  about  12  to  16  cents. 
Domestic  sage  commands  a  slightly  higher  price. 
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T^BLM  39.— Atporti  ofiogejbr  eoiuumptitm.  in  tht  OniUd  Statti  lXt09~l>t$). 
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>  Act  ol  WN,  Jul;  M,  1913,  to  OoC.  I,  lOU. 


PTRETHRUM,  DALMATIAN,  OR  INSECT  FLOWERS. 

Insect  flowers  have  been  cultivated  for  some  years  in  a  small  way 
by  a  single  firm  in  California.  They  are  produced  in  considerable 
quantities  in  Dalmatia,  Austria,  but  in  recent  years  a  vwy  extensive 
cultivation  has  been  carried  on  in  Japan,  which  country  now  domi- 
nates the  world  market.  As  the  name  indicates,  insect  Sowers  are 
chiefly  used  as  an  insecticide,  particularly  against  household  aud 
Ubrary  insects;  they  are  rarely  or  never  used  in  medicine. 

Imports  of  pyrethrum  were  not  published  in  Commerce  and 
Navigation  of  the  United  States  prior  to  1916.  The  rapidly  increas- 
ing importance  of  the  commodity,  however,  is  shown  by  the  con- 
siderable increase  in  imports,  which  are  given  in  Table  40.  The 
closed  variety  of  insect  fiowers  increased  in  price  from  32-34  cents 
per  pound  in  1914  to  55  cents  in  1916.  Powdered  insect  Sowers  in 
April,  1920,  were  quoted  at  SI  per  poimd. 


rtMcttymr. 

Rates  of  dut;. 

QiurotlUeB. 

Valuea. 

Vihiaper 

unit  ol 
quimuty. 

144, IS7 

ii 
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m.  INDIGENOUS  DRUG& 

Very  few  native  drugs  are  commercially  cultivated  in  the  United 
States.  Several  hundred  botanical  products  have  been  collected  on  a 
commercial  scale,  but  at  present  comparatively  few  are  of  real 
importajace,  and  the  list  seems  unlikely  to  be  greatly  enlarged  in  the 
near  future.  The  greater  number  of  items  enter  trade  from  the 
Southern  Appalachian  region,  where  they  have  been  extensively 
collected,  chiefly  by  women  and  children  at  odd  times.  The  industry 
has  been  dependent  on  cheap  labor  of  this  class  which,  previous  to  the 
wax,  had  relatively  little  other  remunerative  outlet.  Prewar  prices 
were  extremely  low,  and  offered  little  inducement  to  systematic 
collection,  even  in  this  region  where  labor  returns  were  probably 
lower  than  elsewhere  in  the  United  States.  During  the  war,  the 
draft  and  new  industrial  opportunities  claimed  many  of  the  men  of  the 
region,  and  the  women  and  children,  in  large  part,  were  forced  to  take 
their  places  in  farm  labor,  or  were  drawn  into  industries  in  the  towns. 
Increased  prices  for  farm  produce,  and  increased  wages  have  rendered 
the  workers  more  or  less  independent  of  their  former  desultory  occu- 
pation of  drug  gathering.  Collections  have  accordingly  fallen  off, 
even  though  the  prices  of  botanicals,  stimulated  by  war  demand, 
influenza,  and  lack  of  foreign  materials,  have  risen  far  above  previous 
quotations.  Prices  still  rule  high,  and  have  shown  little  of  the 
tendency  to  decrease  which  has  been  manifested  by  some  other 
medicinals. 

GINSENG. 

The  ginseng  plant  formerly  grew  wild  throughout  the  forests  of 
the  Eastern,  Central,  and  Southern  States.  Extensive  collection 
almost  extirpated  the  wild  plant,  however,  and  supplies  are  now 
drawn  chiefly  from  eastern  and  southern  New  York,  the  Dakotas, 
and  Minnesota,  and  to  a  less  extent  from  the  Southern  Appalachians. 
Considerable  cultivation  has  also  been  practiced.  Ginseng  requires 
especially  expensive  methods  of  cultivation;  a  few  growers  have 
reaped  large  profits,  but  many  plantatioxis  have  failed  entirely.  The 
wild  root  brings  a  much  higher  price  than  the  cidtivated,  and  has 
reached  $16  per  pound  at  a  time  when  the  cultivated  was  selling  for 
about  $5  per  pound.  Prices  for  the  different  varieties  of  ginseng 
are  shown  in  Table  41.  Ginseng  is  collected  exclusively  for  the 
Chinese  trade;  occidental  therapeutists  deem  it  valueless.  Imports 
of  ginseng  have  been  very  small  and  statistics  are  not  published  in 
Commerce  and  Navigation  of  the  United  States.  Exports  since 
1909  have  averaged  about  196,000  pounds  valued  at  over  a  million 
dollars.  Over  96  per  cent  of  the  exports  are  shipped  to  China  as 
may  be  noted  in  Table  42. 
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No  exact  statistics  of  exportation  or  production  of  odlier  individual 
American  crude  drugs  are  available.  Values  of  ''All  other  roots, 
herbs,  and  barks"  exported  for  the  years  1909-1918  are  given  in 
Table  43.  These  products  in  prewar  years  went  chiefly  to  Germany. 
Since  the  war,  England  has  greatly  predominated  in  our  export 
trade,  Canada  ranking  second. 


Tablb  41.— TF/bZesofe  prices  ofqinaeng  ot  New  York,  191t^l9i0, 

polhtrs  per  pound.) 


Cttlttvated. 


e.00 

ft.  00 

6.00-6.50 

6.50-7.50 


6.50-6.00 
5.50-6.00 
5.00-5.50 
5.00-5.50 


5.00-^.50 
5.00-5.50 
5.00^50 
5.00-6.50 


5.00-5.50 
5.00^.50 
5.0On5.50 
5.00-5.50 


5.00-5.50 
5.00^.50 
5.00n5.50 
4.2frn5.50 


4.25-5.50 
4.25-5.50 
4.25-5.50 
4.25-&50 


4.25-5.50 

4.25-5.50 

4.50-5.00 

4.50 


4.60 

4.50 

4.50 

4.10-6^50 


4.60-6.50 
4.60^60 


Wildnortii- 
westem. 


6.00-6.25 
6.50 
5.60 
6.50 


7.25-7.50 
7.25-8.00 
6.25-7.00 
6.26-7.00 


6.25-7.00 
6.25-  7.00 
6.25-  7.00 
7.25-7.60 


7.25-  7.50 
7.25-7.50 
7.25-  7.50 
7.25-7.50 


7.25-  7.60 
7.24-7.50 
7.25-7.50 
6.50-6.75 


6.50-6.75 
6.50-6.75 
6.50-6.75 
&5&-&75 


6.50-6.75 
6.50-6.76 


12.00-15.00 


15.00-20^00 


15.00-20.00 
15.00-fiaOO 


Wild 
soQibern. 


5.50^75 

5.50 

4.75-5.00 

5.5&-6.00 


7.00-7.25 
7.0O-7.25 
6.0O-6.25 
6.00-6.26 


6.00-  6.25 
6.00>  6.25 
6.00-  6.25 
7.00-  7.25 


7.00-  7.25 
7.00-  7.25 
7.00-  7.25 
7.00-  7.25 


7.00-  7.25 
7.00-7.26 
7.00-  7.26 
6.25-6.50 


6.25-  6.50 
6.25-6.50 
6.25-6.50 
6.25- 6l  50 


0.25-6.50 
6.25-  6.50 


7. 60-12. 00 


12.00-1&00 


12.00-15.00 
12.00-16.00 


Wild 
eastern. 


6.25-6.50 
6.00 
6.00 

7.00-7.25 


7.26-7.50 
7.26-8.00 
6.25-7.00 
6.26-7.00 


6.25-7.00 
6.26-7.00 
6.25-7.00 
7.00-7.25 


7.00-7.25 
7.00-7.26 
7.00-7.25 
7.00-7.25 


7.00-7.25 
7.00-7.25 
7.00-7.25 
6.25^50 


6.25-6.50 
6.25-6.50 
6.26-6.50 
6.26-6.50 


6.25-6.50 
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Tabia  4Si,^^Dams9tic  ^xpartt  of  ginung^  1909-191B. 


Exported  to- 


Owoadft.. ........... 

fihltift 

HoQi^Gng. , 

J^NUl , 

PhllippliM  Iilands. 
AUotoers , 


ToUL. 


Szportedto— 


Canada ... 

China 

Hcmgkoing. 

Japan 

PnUippine  Islands. 


TotaL, 


Bsportedto— 


OlITH^^ft ,,, 

China 

Hongkong. , 

Japan , 

Philippine  Islands. 
Ail  others 


Total. 


Canada.... 

China 

Hongkong. 


Jkmui. 

nyjtopine  Islands. 
AUoEStfS 


Total.. 


190Q 


Poands. 


1.007 
184,600 


111 


186,258 


Dollars. 


10,050 
1,260,420 


TOO 


1,270,179 


1010 


Pounds. 


192,406 


DoUan. 


190 

1,403 

152 

827 

102,002 

1,436.761 

50 

378 

13 

65 

1,430,434 


1911 


Pounds. 


22 

50 

108,027 


163,999 


DoUara. 


102 

220 

1,067,830 


1,088,202 


1012 


Poonda. 


66 
30 
164,740 
51 
390 
22 


155,308 


Dollars. 


396 

100 

1,115,964 

300 

2,463 

78 


1,110,301 


1018 


Pounds. 


90 

280 

219,443 

140 

186 

1,763 


221,901 


Ddlars. 


435 

1,153 

1,640,610 

630 

765 

18,138 


1,665,731 


1914 


Pounds. 


2,059 

333 

220,767 

200 

1,081 

165 


224,605 


Dollars. 


11,206 

2,221 

1,810,901 

800 

6,682 

877 


1,832,686 


1915 


Pounds. 


1,109 

3,916 

97,596 

503 


103,184 


DoUan. 


8,490 

83,777 

875,720 

1,944 


919,031 


1916 


Pounds. 


1,006 

14,252 

240,229 

366 

217 

12 


256,082 


Sxpoctadto^ 


DoDais. 


8,  WW 

.90,788 

1,409,378 

1,693 

1,690 

70 


1,507.508 


1017 


Pounds. 


4,910 

12,763 

180,243 

77 

371 

116 


198,480 


Dollan. 


26,271 

74,040 

1,282  151 

200 

2,770 

753 


1,386,208 


1018 


Pounds. 


84,851 

47,727 

123,390 


176 
8,740 

280,892 


DollaiB. 


629,640 
829,013 
882,212 


26,860 
1,717,548 


IK" 
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Table  48.— Domettie  «epof  tf  q^  a{<  otto  crWa  r oote,  to^,  oiitf  6aHb«,  1909-191$. 


Exported  to— 


Aiutrtfr-Himgary 

France 

Germany 

lUly 

Netherlands 

Russia  in  Europe. 

England 

Canada 

Mexico 

Cuba 

Jbpan 

Australia  and  Tasmania. 

Argentina 

Brazil 

Chile 

All  others 


Total. 


IMO 


$8,707 

24,002 

170,020 

18,505 

10,588 

7,082 

101,154 

10,520 

4;  764 

750 

.12,307 

8,315 

016 

570 

026 

8,427 


305,801 


1010 


10,510 

32,520 

101,804 

22,094 

18,208 

8,458 

120,370 

20,752 

0,740 

3,405 

18,058 

1,744 

1,087 

148 

110 

12,004 


470,837 


1011 


810,806 

87,411 

206,138 

10,244 

11,700 

27,178 

183,301 

80,328 

4,227 

1,037 

12,450 

2,020 

717 


11,210 


503,802 


1012 


12,628 

38,082 

107,104 

11,504 

8,033 

30,730 

102,000 

03,100 

8,300 

1,525 
12,754 

3,800 


12 
7,048 


649,877 


1013 


13,140 

.40,067 

145,030 

8,074 

14,378 

13,627 

136,780 

44,702 

8,008 

045 

2,007 

2,172 


7 
8,548 


424,312 


Exported  to— 


Anstria-Hungaiy . 

France 

Germany 

Italy.... 

Netherlands 

Russia  in  Europe. 

England.... 

Canada 

liexioo 

Cuba 

Japan.... 

Australia 

Argentina 

BrazU ;.. 

Chile 

AUotberk 


Totel. 


1014 


81,726 
44,017 
201,105 
15,711 
20,290 

0,972 

109.091 

68,804 

1,074 

2,003 
12,990 

8,577 
16,719 


77 
8,984 


613,071 


1916 


81,370 

85,447 

17,445 

82,130 

5485 

7^807 

239,001 

62,150 

585 

953 

19,085 

1,225 

10,120 

630 

872 

43,219 


470,000 


1010 


1115,012 


48,005 
8,787 

81,041 
284,370 

40,  v4v 
2,500 
7,806 

45,835 

17,070 

27,983 
9,721 

10,531 
174,270 


708,977 


1917 


$146,592 


38,323 

3,054 

17,008 

280,814 
93,849 
18,034 
0,034 
04,036 
22,026 
10,320 
10,500 
22,014 

112,178 


852,260 


1018 


$10,801 
"82,' 462 


8,206 

170,701 

151,000 

10,852 

28,178 

00,280 

22,310 

23,334 

10,484 

20,441 

171  200 


784,614 


CASCARA  SAGRADA. 

Cascara  sagrada  is  the  bark  of  a  small  tree  native  to  the  Pacific 
slope.  In  therapeutic  importance  it  probably  ranks  first  among 
American  native  medicinals.  No  statistics  of  production  are  available, 
but  the  United  States  Dispensatory  has  estimated  that  3,000,000  to 
4,000,000  pounds  are  annually  collected  from  the  uncultivated  trees. 
As  yet  the  commercial  cultivation  of  cascara  is  merely  experimental, 
but  the  present  rate  of  collection  is  expected  to  make  serious  inroads 
upon  the  wild  supply  within  a  few  years.  Cascara  is  used  as  a  laxa- 
tive and  cathartic;  its  medicinal  action  is  closely  allied  to  that  of 
imported  rhubarb  and  senna.  Import  and  export  statistics  are  not 
shown  separately.  The  wholesale  prices  of  cascara  sagrada,  which  are 
shown  in  Table  44,  have  ranged  in  recent  years  from  7  cents  to  20 
cents  per  poimd. 
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Taslx  i^,--'Wholuak  pnee$  of  ca$cara  toffrada,  New  York,  1912-191$, 

[Gents  per  poond.] 


1012: 

January , 9  -10| 

April 9  -lOJ 

Jnly 9J-10J 

October 8  -10 

1913: 

January 8  -10 

April 7f-9 

July 71-10 

Oetober Tf-lO 

1914: 

January 1 7}-10 

April 72-10 

July 7J-10 

October 8  -lOi 

1916: 

January 7J-  9} 

April 7J-10 

July 7i-10 

October 7  -  7| 


1916: 

January • • 6}-  9 

AprU 7i-12 

July 7i-12 

October 7|-40 

1917: 

January ^10 

April 111-13 

July 12i-14 

October 12i-14 

1918: 

January 1^16 

AprU 14  -15 

Jnly 16 -le 

October 19  -20 

1919: 

January 18|-19 

AprU 181-19 

July. 18-19 

October 17-89 


GOLDENSEAL  OR  HYDRASTIS. 

The  wild  goldenseal  or  hydrastis  plant  was  formerly  abundant  in  the 
Ohio  Valley,  but  is  now  becoming  rare.  Cultivation  is  practiced  to 
some  extent  in  the  United  States  and  has  also  received  some  atten* 
tion  in  Austria  and  Italy.  Apparently,  however,  no  commercial 
supplies  are  yet  forthcoming  from  foreign  sources.  From  200,000 
to  300,000  pounds  of  the  imderground  stem  aiid.  roots  are  said  to  be 
collected  annually  (U.  S.  Dispensatory).  It  owes  its  medicinal  value 
to  the  alkaloids,  hydrastine,  ajid  berberine,  which  are  prepared  from 
it.  Hydrastis  is  chiefly  used  in  catarrhal  affections  of  &e  mucous 
membrane.  Prices  of  powdered  goldenseal  root  have  shown  but 
i^light  variation  since  1912;  the  lowest  price  was  $4  per  pound  quoted 
in  July,  1013,  and  the  highest  $6.50  in  October,  1916. 

OTHER  AMERICAN  DRUGS. 

WHd  cherry  hark. — ^This  is  the  bark  of  the  black  cherry,  a  valuable 
lumber  tree.  It  is  extensively  collected  in  the  Southern  Appa- 
lachians, for  use  in  cough  mixtures. 

White  pine  harTc. — ^This  is  the  bark  of  young  trees  of  the  white  or 
Weymouth  pine,  the  species  chiefly  valued  for  timber.  It  is  used 
in  cough  medicines.  Both  it  and  wild  cherry  bark  were  in  unusual 
demand  during  the  war,  especially  during  the  influenza  epidemic. 

Podophyllum  or  mandraJee, — ^The  underground  stem  and  roots  of  a 
small,  herbaceous  plant,  which  grows  wild  in  the  Central  and  Eastern 
States,  are  commonly  known  as  mandrake.  Considerable  quantities 
are  used  as  a  cathartic,  usually  in  mixtures  with  aloes  and  cascara. 
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8(mgvinaria  or  Hoodroot — ^This  is  a  commoii  plant  of  eastern 
swamps^  whose  underground  stem  and  roots  are  used  in  bronchial 
complaints. 

Red  clover  flowers. — ^The  heads  of  the  common  red  clover  are  col- 
lected in  the  southern  Appalachians  and  used  in  ''blood  purifiers.'' 
They  have,  however,  no  medicinal  value.  The  collection  of  *' clover 
tops"  in  the  United  States  has  been  considerably  stimulated  by  the 
cutting  off  of  the  German  suppUes. 

Other  native  drugs  of  some  commercial  importance  include  lobelia, 
senega,  pink  root,  wahoo  bark,  and  shppery  elm. 
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PROVISIONS  IN  THE  TARIFF  ACT  OF  OCTOBER  3,  1913. 
FOR  DRUGS  AND  RELATED  PRODUCTS. 

SCHEDULE  A. 

1.  Adds:  Boracic  acid,  }  cent  per  pound;  dtric  add,  6  cents  per  pound;  formic 
add,  1)  cents  per  pound;  gallic  acid,  6  cents  per  pound;  lactic  acid,  1}  cents  per 
pound;  oxalic  acid,  1)  cents  per  pound;  pyrogaliic  add,  12  cents  per  pound^  salicylic 
add,  2)  cents  per  pound;  tannic  acid  ana  tannin,  5  cents  per  pound;  tartaric  acid,  3) 
cents  per  pound;  all  other  adds  and  add  anhydrides  not  specially  provided  tor  in 
this  section,  15  per  centum  ad  valorem. 

5.  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  preparations, 
mixtures  and  salts,  and  combinations  thereof  not  specially  provided  for  in  this  section, 
15  per  centum  ad  valorem.' 

8.  Argols  or  crude  tartar  or  wine  lees  crude  or  partly  refined,  containing  not  more 
than  90  per  centum  of  potassium  bitartrate,  5  per  centum  ad  valorem;  containing 
more  than  90  per  centum  of  potassium  bitartrate,  cream  of  tartar,  and  Rochelle  salts 
or  tartrate  of  soda  and  potassa,  2)  cents  per  x>ound;  caldum  tartrate  crude,  5  per 
centum  ad  valorem. 

9.  Balsams:  Copaiba,  fir  or  Canada,  Peru,  tolu,  and  all  other  balsams,  which  are 
natural  and  uncompounded  and  not  suitable  for  the  manufacture  of  periumery  and 
cosmetics,  if  in  a  crude  state,  not  advanced  in  value  or  condition  by  any  process  or 
treatment  whatever  beyond  that  essential  to  the  proper  packing  of  the  baiisuns  and 
the  prevention  of  decay  or  deterioration  pending  manufacture,  all  the  foregoing  not 
specially  provided  for  in  this  section,  10  per  centum  ad  valorem;  if  advancea  in  value 
or  condition  by  any  process  or  treatment  whatever  beyond  that  essential  to  the  proper 
pacldng  of  the  balsams  and  the  prevention  of  deca>[  or  deterioration  pending  manu- 
facture, all  the  foregoing  not  sx)ecially  provided  for  in  this  section,  15  per  centum  ad 
valorem:  Provided^  That  no  article  containing  iJcohol  shall  be  classified  for  duty 
under  this  paragraph. 

13.  Caffem,  $1  per  poimd;  compounds  of  caffein,  25  per  centum  ad  valorem;  impure 
tea,  tea  waste,  tea  siftings  or  sweepings,  for  manufacturing  purposes  in  bond,  pursuant 
to  the  provisions  of  the  Act  of  May  sixteenth,  nineteen  himdred  and  eight,  1  cent  per 
pound. 

14.  Calomel,  corrosiye  sublimate,  and  other  mercurial  preparations,  15  per  centum 
ad  valorem. 

15.  Chalk,  predpitated,  suitable  for  medicinal  or  toilet  purposes;  chalk  put  up  in 
the  form  of  cubes,  blocks,  sticks,  or  disks,  or  otherwise^  including  tailors',  biluard,  red, 
and  other  manufactures  of  chalk  not  specially  provided  for  in  this  section,  25  per 
centum  ad  valorem. 

16.  Chemical  and  medicinal  comi>o\mds  and  preparations,  including  mixtures  and 
salts,  distilled  oils,  essential  oils,  expressed  oils,  rendered  oils,  greases,  ethers^  flavoring 
and  other  extracts  and  fruit  essences,  all  the  foregoing  and  their  combinations  when 
containing  alcohol,  and  all  articles  consisting  of  vegetable  or  mineral  objects  inmiersed 
or  placed  in,  or  saturated  with,  alcohol,  except  perfumery  and  spirit  varnishes,  and 
all  alcoholic  compoimds  not  specially  providea  for  in  this  section,  if  containing  20  per 
centum  of  alcohol  or  less,  10  cents  per  poimd  and  20  per  centum  ad  valorem;  con- 
taining more  than  20  per  centum  ana  not  more  than  50  per  centum  of  alcohol,  20  cents 
per  pound  and  20  per  centum  ad  valorem;  containing  more  than  50  per  centum  of 
alcohol,  40  cents  per  pound  and  20  per  centum  ad  valorem. 

17.  Chemiod  and  medicinal  compounds,  combinations  and  all  similar  artides 
dutiable  under  this  section,  except  soap,  whether  specially  provided  for  or  not,  put 
up  in  individual  packi^es  of  two  and  one-half  pounds  or  less  gross  weight  (except 
samples  wiUiout  commerial  value)  shall  be  dutiable  at  a  rate  not  less  tnan  20  per 
centum  ad  valorem:  Provided,  That  chemicals,  drugs,  medicinal  and  similar  sub- 
stances, whether  dutiable  or  free,  imported  in  capsules,  pills,  tablets,  lozenges,  troches, 
ampoules,  jubes,  or  similar  ionns,  shall  be  dutiable  at  not  less  than  25  per  centum  aa 
valorem. 
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18.  Ohlonil  faydnite,  sftlol,  phenolphthalem,  urea,  terpin  hydxate,  ac6tamilid» 
acetphenetidin,    aatipynne,    glycerophoephoric   acid,  aaa   salts   and    compounds  I 
thereof,  acetylsalicylic  add,  aspirin,  guiacol  carbonate,  and  thymol,  26  per  centum 
ad  valorem. 

19.  Chloroform,  2  cents  per  pound;  carbon  tetrachloride,  1  cent  per  x>ound. 

27.  Drugs,  such  as  barks,  beans,  berries,  buds,  bulbs,  bulbous  roots^  excrescences, 
fniits,  flowers,  dried  fibers,  dried  insects,  grains,  gums,  herbs,  leaves,  lichens,  mosses, 
roots,  stems,  vegetables,  seeds  (aromatic,  not  garden  seeds),  seeds  of  morbid  growtii, 
and  weeds;  any  of  the  foregoine  which  are  natural  and  uncompounded  drugs  and  not 
edible,  and  not  specially  provided  for  in  this  section,  but  which  are  advanced  in  value 
or  condition  by  snreddinff,  grinding,  chipping,  crushing,  or  any  other  process  or  treat- 
ment whatever  beyond  waX  essential  to  tne  proper  packing  of  the  drugs  and  the  pre- 
vention of  decay  or  deterioration  pending  manufacture,  10  per  centum  ad  valorem: 
Provided:  That  no  article  containing  alc^iol  shall  be  classined  for  duty  under  this 
paragnph. 

28.  Eraot,  10  cents  p|er  pound. 

29.  Ethers:  Sulphuric,  4  cents  per  pound;  amyl  nitrite,  20  per  centum  ad  valorem: 
amyl  acetate  and  ethyl  acetate  or  acetic  ether,  5  cents  per  pound;  ethyl  chloride,  20 
per  centum  ad  valorem;  ethers  and  esters  of  all  kinds  not  specially  provided  for  in 
this  section,  20  per  centum  ad  valorem:  Provided^  That  no  article  containing  more 
than  10  per  centum  of  alcohol  shall  be  classified  for  duty  \mder  tiiis  paragraph. 

31.  Extract  of  chlorophyll,  15  per  centum  ad  valorem;  sa&on  and  safflower,  and 
extract  of,  and  saf&on  cake,  10  per  centum  ad  valorem:  Provided,  That  no  article  con- 
taining alcohol  shall  be  classified  for  duty  imder  this  paragraph. 

35.  Glycerin,  crude,  not  purified,  1  cent  per  pouna;  refined,  2  cents  per  pound. 

36.  Gums:  Amber,  and  amberoid  unmanufactured,  or  crude  gum,  not  specially 
provided  for  in  this  section,  $1  per  pound;  arable,  or  senc^,  \  cent  per  pound;  cam- 
phor, crude,  natural,  1  cent  per  pound;  camphor,  refined  and  synthetic,  5  cents  ]^ 
pound ;  chicle,  crude,  15  cents  per  pound ;  refined  or  advanced  in  value  by  drying,  stram* 
mg,  or  any  other  process  or  treatment  whatever  beyond  tiiat  essential  to  we  proper  pack- 
ing, 20  cents  per  pound;  dextrine,  made  from  potato  starch  or  potato  flour,  \\  cents 
per  pound ;  dextrme,  not  otherwise  provided  lor,  burnt  starch  or  British  gum,  dextrine 
substitutes,  and  soluble  or  chemically  treated  starch,  }  of  1  cent  per  poimd. 

38.  Iodoform,  and  potassium  iodide,  15  cents  per  pound. 

39.  Leaves  and  roots:  Buchu  leaves,  10  cents  per  i>ouAd;  coca  leaves,  10  cents  pef 

r)und;  gentian,  \  cent  per  pound;  licorice  root,  jr  cont  per  pound;  sarsaparilla  root> 
cent  per  x>o\md. 

40.  Licorice,  extracts  of,  in  pastes,  rolls,  or  other  forms,  1  cent  per  pound. 

42.  Maenesia:  Calcined,  3)  cents  per  poimd;  carbonate  of,  precipitated,  1)  cents 
per  pound;  sulphate  of,  or  Epsom  salts,  ^  cent  per  pound. 

43.  Menthol,  50  cents  per  pound. 

44.  Oils,  rendered:  Sod,  seal,  herrine,  and  other  fiah  oil,  not  specially  provided  for 
in  this  section,  3  cents  per  gallon:  whale  oil,  5  cents  per  saQon;  sperm  oil.  8  cents  par 
gallon;  wool  grease,  including  that  known  commerdaUy  as  degras  or  Mown  ivx>dl 
grease,  crude  and  not  refined  or  improved  in  value  or  condition,  \  cent  per  pound; 
refinea  or  improved  in  value  or  condition,  and  not  specially  jHrovided  for  m  this  sec- 
tion, \  cent  per  pound;  lanolin,  1  cent  per  pound;  all  other  animal  oils,  rendered  oils 
and  greases,  ana  all  combinations  of  the  same,  not  specially  provided  lor  in  this  sec- 
tion, 15  per  centum  ad  valorem. 

45.  Oils,  expressed:  Alizarin  assistant,  solphorlcinoleic  add,  and  ridnoleic  add, 
and  soaps  containing  castor  oil,  any  of  ue  foregoing  in.  whatever  form,,  and  all  other 
alizarin  assistants  and  all  soluble  greases  used  in  the  processes  of  softening,  dyeing,  or 
finishing,  not  specially  provided  for  in  this  section,  26  per  centum  ad  valorem;  castor 
oil.  12  cents  per  gallon;  flaxseed  and  linseed  oil,  raw,  boiled,  or  oxidized,  10  cents  per 
gaUon  of  7^  poma^s;  poppy-seed  oU.  raw,  boiled,  or  oxidised,  rapeseed  oil,  and  peanut 
oil,  6  cents  per  giJlon;  hempseed  oil.  3  cents  per  gallon;  ahnona  oil,  sweet,  5  cents  per 
pound;  sesame  or  sesamum  seed  or  oean  oil,  1  cent  per  pound;  olive  oil,  not  spedally 
provided  for  in  this  section,  20  cents  per  gallon;  olive  oil,  in  bottles,  Jars,  kegs,  tins,  or 
other  packages  having  a  capadty  of  less  than  five  standard  gallons  each,  30  cents  per 
sallon;  all  other  expressed  oils  and  aU  combinations  of  the  same,  not  spedally  provided 
for  in  this  section,  15  per  centum  ad  valorem. 

46.  OUs,  distilled  and  essential:  Orange  and  lemon,  10  per  centum  ad  valorem; 
peppennint,  25  cents  per  pound;  mace  oil,  6  cents  per  pound;  almond,  bitter;  amber; 
ambergris;  anise  or  anise  seed;  bergamot;  camomile;  caraway;  cassia;  cinnamon; 
cedrat;  dtroneUa  and  lemon-grass;  dvet;  fennel:  jasmine  or  iasimine;  juniper;  laven- 
der^ and  aspic  or  spike  lavender;  limes;  neroli  or  orange  flower;  origanum,  red  or 
wlKite;  xoMm^Y:  or  anthoss;  attar  of  roses;  thyme;  and  valerian;  all  the  foregoing  oik, 
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and  an  fniit  eUien,  oils,  and  eannces.  and  ewantbl  and  distilled  oib  and  all  eombiiu^ 
tions  of  the  same,  not  specially  i>ioviaed  for  in  this  section,  20per  centum  ad  valoreni: 
FnmM.  That  no  article  containing  alcohol  shall  be  dassined  lor  duty  under  this 
paragraph. 

47.  Opium,  crude  or  unmanufaictured,  and  not  adultemted,  containing  9  per 
centum  and  over  of  morphia,  $3  per  pound;  opium  of  the  same  compositionrdried  to 
contain  15  per  centum  or  less  of  moisture,  nowdered,  or  otherwise  advanced  beyond 
the  condition  of  crude  or  unmanufactmea.  $4  per  pound;  morphia  or  morpnhie, 
sulphate  of,  and  all  alkaloids  of  opium,  and  salts  and  esters  thereof,  ^  per  ounce; 
cocaine,  ecgonine,  and  all  salts  and  derivatives  of  the  same.  $2  per  ounce;  aaueous 
extract  of  opium,  for  medicinal  uses,  and  tincture  of,  as  lauoanum,  and  other  liquid 
preparations  of  opium,  not  specially  provided  to  in  this  section,  60  per  centum  ad 
valorem ;  opium  containing  less  than  9  per  centum  of  morphia,  $6  per  pound ;  but  prepara- 
tions of  opium  deposited  in  bonded  warehouses  shall  not  be  removed  therefrom  with- 
out payment  of  duties,  and  such  duties  shall  not  be  rounded :  Provided,  That  nothing 
herem  contained  shall  be  so  construed  as  to  repeal  or  in  any  manner  impair  or  affect 
the  provisions  of  an  act  entitled  ''An  act  to  prohibit  the  importation  and  use  of  opium 
for  other  than  medicinal  purposes,"  approved  February  ninth,  nineteen  hundred  and 
nine. 

66.  Salts  and  all  other  compounds  and  mixtures  of  whidi  bismuth,  gold,  platinum, 
rhodium,  silver,  or  tin  constitute  the  element  of  chief  value,  10  'p&r  centum  aa  valorem. 

70.  Vanillin,  10  cents  per  ounce;  vanilla  beans,  30  cents  per  pound;  tonka  beans, 
25  cents  per  pound. 

67.  Soda:  Benzoate  of,  5  cents  per  pound;  chlorate  of,  and  nitrite  of,  i  cent  per 
pound;  bicarbonate  of,  or  supercarbbnate  of,  or  saleratus,  and  other  alloilies  <vin»AiTii7iff 
50  per  centum  or  more  of  bicarbonate  of  soda;  hydrate  of,  or  caustic;  phosphate  df; 
hyposulphite  of:  sulphid  of,  and  sulphite  of,  i  cent  per  pound;  chromate  and  bichro- 
mate of,  and  yellow  prussiate  of,  {  cent  per  pound;  borate  of,  or  borax  refined;  crvstal 
carbonate  of,  monohydrate,  and  sesqmcarbonate  of;  sal  soda,  and  soda  crystals,  } 
cent  per  pound;  and  sulphate  of  soda  crystallized,  or  Glauber  salts,  %1  per  ton. 

SOHBDULB  0. 

144.  Antimony,  as  regulus  or  metal,  and  matte  containing  antimony  but  not  con- 
taining more  than  10  per  centum  of  lead,  10  per  centum  ad  valorem;  antimony  oxide, 
salts,  and  compounds  of,  25  per  centum  ad  valorem. 

80HSDULE  O. 

233.  Dandelion  root,  and  acorns  prepared,  and  articles  used  as  coffee,  or  as  substi- 
tutes for  coffee,  not  specially  proviaed  for  in  this  section,  2  cents  per  pound. 

235.  Spices,  unground:  fiftawifthnda,  pftama,  and  rftHCTA  vftTft;  HnnftmnTi  And  mnr\tunn^j\ 

chips;  ginger  root,  un^und  and  not  preserved  or  candied;  nutmegs;  pepper,  black  or 
white;  capsicum  or  red  pepper,  or  cayenne  pepper;  and  dove  stems,  1  cent  per  pound; 
doves,  2  cents  per  pounc^  pimento,  i  of  1  cent  per  x)ound;  sage,  i  cent  per  pound; 
mace,  8  cents  per  poimd;  Bombay  or  wild  mace,  18  cents  per  poimd;  ground  spices,  in 
each  case,  the  specific  duty  per  pound  enumerated  in  the  foregoing  part  of  this  para- 
graph for  unground  spices,  and  in  addition  thereto  a  duty  of  20  per  centum  ad  valorem; 
mustard,  ground  or  prepared,  in  bottles  or  otherwise,  6  cents  per  pound;  all  otiier 
spices  not  spedaUv  provided  for  in  this  section,  induding  all  herbs  or  herb  leaves  in 
glass  or  other  small  padcages  for  culinary  use,  20  per  centum  ad  valorem. 

S0HEDT7LE  H. 

249.  All  mineral  waters  and  all  imitations  of  natural  mineral  waters,  and  all  arti- 
ficial mineral  waters  not  specially  provided  for  in  this  section,  in  bottles  or  jugs  contain- 
ing not  more  than  one-half  pint,  10  cents  per  dozen  bottles;  if  containing  more  than 
one-half  pint  and  not  more  than  one  pint,  15  cents  per  dozen  bottles;  if  containing  more 
than  one  pint  and  not  more  than  one  quart,  20  cents  per  dozen  bottles;  if  imported  in 
bottles  or  m  jugs  containing  more  than  one  auart,  18  cents  per  gallon;  if  imjMrted  other- 
wise than  in  bottles  or  jugs,  8  cents  per  s^allon;  and  in  addition  thereto,  on  all  of  the 
fcnr^going,  duly  shall  be  collected  upon  the  bottles  or  other  containers  at  one-third  of 
the  rates  that  would  be  charged  thereon  if  imported  empty  or  separatdy. 


FREE  LIST. 
888.  Aconite. 

400.  Antitoxins,  vaccine  vims,  and  all  other  seroms 
lor  thffapeutic  purposes. 


from  aaimals  and  used 
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402.  Anowioot  in  its  natural  state  and  not  manufactured. 
405.  Asafetida. 

409.  Balm  of  Gilead. 

410.  Barks,  cinchona  or  other,  from  which  quinine  may  be  extracted.  | 
421.  Blnevitriol,  or  sulphate  of  copper;  acetate  and  Bubacetate  of  copper  or  verdigris.  ■ 
442.  Castor  or  castoreum.  j 
454.  Cocculus  indicus.  ^ 

473.  Dandelion  roots,  raw,  dried  or  undried,  but  unground.  u       J 

515.  Iodine,  crude,  or  resublimed.  |        " 

516.  Ipecac. 

519.  Jalap.  >. 

541.  Maxma.  ' 

544.  Marshmallow  or  althea  root,  leaves,  or  flowers,  natural  or  unmanufactured.  ^ 

558.  Nux  vomica. 

561.  Oils:  Birch  tar,  cajeput,  coconut,  cod,  cod-liver,  cottonseed,  croton,  ichthyol, 
juglandium,  palm,  palm-kemel,  perilla,  soya-bean,  and  olive  oil  rendered  unfit  for 
use  as  food  or  for  any  but  mechanical  or  manufacturing  purposes,  by  such  means  as 
shall  be  satisfactory  to  the  Secretary  of  the  Treasury  and  under  regulations  to  be  pre- 
scribed by  him;  Cininese  nut  oil,  nut  oil  or  oil  of  nuts  not  sped^ly  provided  for  in 
this  section;  petroleum,  crude  or  refined,  and  all  products  obtained  from  petroleum, 
including  kerosene,  benzine,  naphtha,  gasoline,  paraffin,  and  paraffin  oil;  and  also 
spermaceti,  whale,  and  other  fisn  oils  of  American  fisheries,  and  all  fish  and  other 
products  of  such  fisheries. 

584.  Quinia,  sulphate  of,  and  all  alkaloids  or  salts  of  cinchona  bark. 

585.  Radium  and  salts  of,  radioactive  substitutes,  selenium  and  ^ts  of. 

591.  Salicin. 

592.  Salop,  or  salbp. 

594.  Santonin,  and  its  combinations  with  acids  not  subject  to  duty  under  this 
section. 

595.  Seeds:  Cardamom,  cauliflower,  celery,  coriander,  cotton,  cununin,  fennel, 
fenugreek,  hemp,  hoarhound,  mangelwurzel,  mustard,  rape.  Saint  Jolm's  bread  or 
bean,  sorghum,  sugar  beet,  and  sugar  cane  for  seed;  bulbs  and  bulbous  roots;  not 
edible  and  not  otherwise  jprovided  for  in  this  section;  all  flower  and  grass  seeds; 
coniferous  eveigreen  seedlings;  aU  the  foregoing  not  specially  provided  for  in  this 
section. 

616.  Strychnia  or  strychnine,  and  its  combinations  with  adds  not  subject  to  duty 
under  this  section. 

617.  Stdphur  in  any  form,  brimstone,  and  sulphur  ore  as  pyrites,  or  suiphurot  of 
iron  in  its  natural  state,  containing  in  excess  of  25  per  centum  of  sulphur. 

635.  Turpentine,  Venice,  and  spirits  oL 
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ERGOT. 

[Par.  28,  act  of  1913.] 


Summary. 


Description. — Ergot  is  a  crude  botanical  drug  consisting  of  a 
fungus  growth  on  Sie  rye  plant.  It  is  an  important  drug  in  obstet- 
rical practice,  in  which  it  has  legitimate  use,  although  it  is  some- 
times used  illegally  as  an  abortifacient. 

Domestic  production. — Ergot  occurs  as  a  disease  of  rye  throughout 
the  rye-growing  section  of  the  United  States,  notably  in  Minnesota, 
the  Dakotas,  and  adjacent  States.  Its  removal  from  rye  is  rendered 
imperative  bv  its  poisonous  natiu*e.  Separation  is  effected  by 
screening.  The  ei^ot  thereby  becomes  mixed  with  other  refuse, 
and  owing  to  high  American  labor  cost  its  separation  and  collection 
for  medicmal  use  has,  up  to  the  present  (1919),  not  proved  conmier- 
cially  feasible,  although  more  than  enough  doubtless  occurs  in  this 
coxmtry  to  supply  all  domestic  needs. 

Foreign  production, — ^Ergot  occurs  in  all  rye-growing  countries,  and 
is  chiefly  collected  by  cheap  hand  labor  in  Russia,  Spain,  Germany, 
Austria,  and  Sweden. 

Imports. — American  imports  are  drawn  chiefly  from  Kussia  and 
Spain,  both  direct  and,  in  normal  times,  also  via  England  and  Ger- 
many. Spanish  and  Russian  ergot  enter  the  American  market  in 
about  equal  amounts;  the  former  is  commercially  preferred,  as 
it  is  handled  with  greater  care.  Imports  are  usually  consumed  soon 
after  arrival,  as  the  drug  deteriorates  rapidly.  Manufactured  prepa- 
rations of  ergot,  which  compete  with  similar  American  preparations 
more  directly  than  does  the  raw  material  \^ith  American  ergot,  come 
from  France  and  Germany. 

Imports  of  recent  years  have  varied  widely  in  both  volume  and  price, 
as  this  commodity  is  usually  dependent  on  seasonal  conditions  in  the 
producing  countries,  as  well  as  having  been  directly  and  indirectly 
affected  by  the  war.  For  the  years  1909-1918  an  average  amoimt 
of  164,644  poimds  and  an  average  value  of  $99,193  is  reported. 

Since  the  imposition  of  duty  on  ergot  by  the  act  of  1913,  it  has 
yielded  an  average  annual  revenue  (1914-1918)  of  $14,689. 

Prices. — Declared  value  has  varied  between  27  cents  per  pound 
in  1909  and  93  cents  in  1912,  being  given  as  49  cents  in  1917.  Ameri- 
can wholesale  prices  since  1912  have  varied  between  78  cents  in 
December,  1917,  and  $2.75  in  September,  1914;  but  prior  to  1918 
they  rarely  passed  $1.25,  the  variation  in  price  due  to  seasonal 
conditions  and  the  difficulties  in  importation.  In  December,  1918, 
$2.50  and  $2.55  was  quoted  for  both  grades. 

Tariff  Jiistory. — Ergot  was  specifically  made  dutiable  at  20  cents 
per  poimd  by  the  act  of  July  14,  1862,  and  placed  on  the  free  .list  of 
the  act  of  June  6,  1872,  where  it  remained,  on  all  succeeding  tariffs 
till  the  adoption  of  the  act  of  1913. 
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The  specific  tax  of  10  cents  per  pound  assessed  by  the  act  of  1913 
has  been  equivalent  to  an  ad  valorem  of  from  15.35  to  20.55  (1914- 
1917). 

General  Information. 

Ergot  is  a  crude  botanical  drug  consisting  of  the  dried  sclerotium 
(or  resting  body)  of  a  fungus  (Glaviceps  purpurea) ^  which  is  a  parasitic 
disease  of  rye. 

Synonyms. — Eigota,  U.  S.  P.  Spmred  Rye,  Ergot  of  Rye,  Eng. 
Secale  comutum,  Mutterkoln,  Ger.  Ergot  de  seigle,  Seigle  ergote 
(noir),  Ble  cornu.,  Fr. 

Sources  and  grades. — ^While  the  range  of  ergot  is  practically  coinci- 
dent with  that  of  the  rye  crop,  commercial  supplies  in  the  past  have 
come  almost  wholly  from  Spain  and  Russia,  opanish  ana  Russian 
ergots  are  the  only  grades  recognized  by  the  trade.  Minor  supplies 
from  G  ermany,  Switzerland,  Sweden,  and  Austria  greatly  resemble  the 
Eussian  product,  and  are  usually  sold  as  Russian.  Importations  of 
each  graae  are  oi  about  equal  amounts.  Much  of  the  Russian  supply 
has  normally  come  through  Hamburg. 

Spanish  ergot  is  usually  considered  more  valuable  than  the  Russian. 
This  is  mainly  due  to  the  fact  that  the  former  drug  is  carefully  cured 
and  preserved,  whereas  the  Russian  is  frequently  stored  before  being 
properly  dried,  and,  when  received  in  America,  is  frequently  moldy 
and  wormy.  Because  of  the  frequent  variations  and  rapid  deteriora- 
tion of  this  drug  under  improper  storage  conditions,  it  is  the  general 
practice  to  buy  ergot  by  pnysiological  test. 

Substitutes  for  ergot — Other  ergots. — While  the  ergot  of  rye  alone  is 
official,  the  same  fungus  occurs  on  wheat,  barley,  and  a  lai^e  number  of 
grasses  throughout  the  Temperate  Zone.  On  these  the  fimgus  pro- 
duces a  sclerotium  similar  to  that  on  rye.  Many  of  these  ergots  have 
been  pharmacologically  tested  and  found  to  be  equivalent  in  action  to 
ergot  of  rye,  but  they  occur  in  such  small,  scattered  quantities  as  to 
render  their  collection  commercially  impossible;  therefore  they  do  not 
occur  in  trade. 

Drugs  used  for  similar  purposes  include  ustilago,  cotton-root  bark, 
tansy,  peimyroyal,  and  aloes. 

Production  of  ergot. — Wild  ergot  forms  the  principal  commercial 
product.  Whii.  ereot  may  pccm  wherever  rye  is  groVn,  its  produo- 
tion  in  quantity  is  characteristic  of  a  low  type  of  agriculture.  It  also 
varies  greatly  with  weather  conditions,  being  most  prevalent  in  damp 
seasons. 

The  cultivation  of  ergot  has  been  attempted  in  several  European 
countries,  but  owing  to  the  difficulty  of  successfully  germinating  the 
fungus,  of  accomplishing  infection  in  quantity,  and  the  menace  of  the 
fungus  to  commercial  grain  crops,  the  industry  has  never  reached 
large  proportions. 

Ergot  IS  separated  from  rye  at  thrashing  time,  preferably  by  hand 
icking  from  the  ears,  or  else  by  sifting  the  thrashed  grain.  It  should 
e  carefully  dried  without  the  use  of  artificial  heat,  and  preserved  in 
glass  or  tin,  and  kept  from  insect  attack  by  the  addition  of  small 
quantities  of  carbon  tetrachloride,  or  chloroform.  It  more  frequently 
occurs  in  commerce  in  large  sacks. 

Under  ordinary  atmospheric  conditions  ergot  deteriorates  rapidly, 
especially  when  powdered,  and  formerly  was  considered  valueless  after 
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&  year  from  harvest.  By  the  use  of  cold  storage,  however,  ergot  can 
be  kept  in  good  condition  a  considerable  length  of  time.  Other  meth- 
ods 01  preservation,  e.  g.,  the  removal  of  oil,  stratification  in  sand,  and 
preservation  in  chloroform,  have  been  experimentally  tried,  but  are 
not  of  commercial  importance. 

Properties  and  uses. — ^Ergot  is  one  of  the  more. important  botanical 
drugs  and  is  official  m  aU  pharmacopceias. 

Ergot  is  ecbolic,  emmenagogue,  parturient,  astringent,  haemostatic, 
excitomotor^  and  poisonous.  It  is  employed  in  medicine  mainly  for 
the  arrest  of  hemorrhage  and  the  contraction  of  dilated  blood  vessels. 
It  is  of  most  value  in  the  prevention  and  arrest  of  postpartum  hemor- 
rhage. In  connection  with  bromides  it  has  been  successfully  used  in 
the  treatment  of  certain  forms  of  vertigo.  Ergot  has  several  other 
minor  uses. 

The  American  official  preparations  of  ergot  are  the  extract,  fluid 
extract,  ac}ueous  extract,  and  the  ammoniated  tincture. 

Comvemive  conditions, — ^Ergot  occurs  to  a  considerable  extent  in 
the  fall  rye  crop  of  the  northern  Mississippi  Valley,  also  more  or 
less  in  wheat  and  the  western  wheat  grass  of  the  Dakota  prairies. 
The  amount  in  rye  varies  probably  from  one-tenth  of  a  per  cent  to 
5  per  cent  in  aggravated  cases.  It  is  eradicated  from  the  harvested, 
and  thrashed  rye  by  blowers  and  screens,  which  take  out  with  it  rye 

grains,  heads,  and  miscellaneous  trash.  Ergot  in  the  screenings  has 
een  foimd  to  run  as  high  as  19  per  cent.  While  the  ergot  thus  pro- 
duced is  probably  sufficient  in  amount  to  supply  the  American  mar- 
ket and,  pharmacologically,  seems  equal  or  superior  to  the  imported 
product,  the  cost  of  deaninjg  it  from  the  waste  has  thus  far  exceeded 
the  price  of  Russian  or  Spamsh  ergot.  Investigations  are  being  carried 
on  to  render  this  separation  economically  possible. 

Propagation  of  ergot  has  not  been  tried  in  America,  and  would  be 
highly  inadvisable  from  the  point  of  view  of  the  public  health  because 
of  the  rapidity  with  which  this  dangerous  disease  spreads  to  the  rye 
crop. 

importance  of  ergot  to  the  rye  crop. — ^Economically  ergot  is  of  two- 
fold importance.  Its  value  as  a  drug  has  been  indicated.  As  a 
fungus  it  is  the  cause  of  a  most  serious  aisease  of  the  rye  crop,  serious 
not  alone  for  its  destructive  effect,  which  indeed  is  rather  slight,  but 
because  of  the  dangerously  poisonous  nature  of  the  substance  which 
it  adds  to  the  harvested  rye.  Spores,  derived  from  old  ergot  grains 
which  have  survived  the  winter,  germinate  within  the  oeveloping 
flower  of  rye,  and  the  vegetative  body  produced  soon  yields  a  second 
crop  of  spores  which  are  spread  by  wind  and  insects  to  other  blossoms. 
The  fungus  confines  its  attacks  to  the  young  grain,  which  it  later 
replacesoy  a  hard  compact  body,  the  sclerotium  or  ergot  proper, 
which  matures  at  the  same  time  as  the  grain  and  somewhat  resembles 
it  in  size  and  shape,  though  being  frequently  (especially  in  Spamsh 
ergot)  much  larger.  Usually  only  a  few  kernels  of  a  head  are  attacked 
the  other  maturmg  normally.  The  ergot  grain  is  extremely  poisonous, 
and  before  its  nature  was  recognized  was  frequently  tne  cause  of 
serious  epidemics  with  many  deaths  among  lye-eating  peoples. 
Stock  poisoning  also  has  been  caused  by  ergot.  Thus  the  separation 
of  ergot  from  rye  is  rendered  imperative  oy  its  nature  as  well  as 
prompted  by  its  drug  value. 

War  conditions. — ^Ei  common  with  other  European  drugs,  the  price 
of  ergot  rose  sharply  after  the  outbreak  of  the  war.    Russian  ergot 
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rose  from  55  cents  per  pound  in  June  to  $2  per  poimd  in  September, 
and  Spanish  in  the  same  period  from  75  cents  to  S2.75.  Tne  fall  of 
prices,  however,  was  little  less  rapid;  by  January  1  Russian  ei^ot 
sold  for  92i  cents  and  Spanish  for  90  cents,  and  with  a  single  excep- 
tion ($1  for  Spanish  in  June,  1915).  prices  have  since  tended  to  de- 
crease.   December  31, 1917,  both  grades  sold  for  78  cents. 

It  is  reported  that  the  past  year's  (1917)  production  of  Spanish 
ergot  was  extremely  small,  not  over  40.000  poimds.  Russian  condi- 
tions may  be  expected  to  disorganize  tne  import  of  ergot  from  that 
country. 

Ergot — Imports  for  consumption — Revenue, 


Rates  of  duty. 

Quanti- 

— r- 
V  alues. 

Duties 
collected. 

Value. 

per 

unit  of 

quantity. 

Actual 
and  com- 
puted ad 
valorem 
rate. 

Fiscal  years: 

1907 

Free 

Pounds. 
213,689 
106,576 
135,740 
181,614 
141,334 
207,138 
223,793 
22,326 
163,378 
141,915 
123,015 
165,701 
140,474 
116,813 

97,647 

171,950 

36^638 

$45,426 
23,709 
36  6S1 
62,911 
75,892 

187,600 

208,364 
16,256 
86,384 
92,450 
73,896 
80,647 
81,267 

149,890 

61,623 
346,707 
140,453 

10.213 
.223 
.270 
.291 
.635 
.905 
.931 
.728 
.629 
.661 
.600 
.487 
.678 
1.283 

.630 
2.010 
3.813 

Percent. 

1908 

do 

1909 

do 

1910 

do 

do 

do 

do 

1911 

1912 

1913 

/....do 

\10  cents  per  pound 

do 

"lie,"  337' 

14,191 
12,301 
16,670 
14,047 
ll)681 

9,765 

1914 

18.91 
15.35 

1916 

1916 

do 

16.65 

1917 

do 

20.66 

1918 

do 

17.29 

1919 

do 

7. 79 

Calendar  years: 

1918 

do 

15.87 

1919 

4.96 

1920» ^ 

..do 

2.62 

1  six  months  ending  June  30, 1920. 

Ergot — Prices  per  pounds  whoUsaU,  New  York  spot. 
IFrom  Oil,  Paint,  and  Drug  Reporter." 


20-41.26 
10-  1. 16 
98-  1.10 
60-  1.60 
60-  1.T0 
4(V-  1.60 
56-  1.60 


30- 
95- 
75- 
70- 


1.40 

1.00 

.80 

.76 


60-  2.76 
85-  .90 
87i-  .90 
96-  1.00 


SPANISH. 

Jan.  1, 1912 $1. 

Apr.  1, 1912 1. 

Jtfly  1, 1912 

Sept.  30, 1912 1. 

Dec.  30, 1912 1. 

Mar.  31, 1913 1. 

June30, 1913 1. 

Sept.  29, 1913 1. 

Dec.  29, 1913 

liar.  30, 1914 

June29, 1914 

Sept.  28, 1914 2. 

Dec.  28, 1914 

Mar.  29, 1916 

June28, 1915 

Sept.  27, 1915 

Jan.  3.1916 

Apr.  3, 1916 

Jifiy  3, 1916 

Oct.  2, 1916 

Jan.  1. 1917 

Apr.  2, 1917. 

Jifly  2, 1917 

Oct.  1, 1917 

Dec  81, 1917 

Jan.  5, 1918 

Apr.  1, 1918. 

Jifiy  1, 1918. 1. 

Oct  7, 1918 1. 

Jan.  6, 1919 2. 

RUSSIAN. 

Jan.  1. 1912 1.20-  1.25 

Anr.  1, 1912. 90-    .95 

Ji]lbrl|19ia..... 80-    .81 

1  To  arrive. 


86- 
8&- 
85- 
7^ 
75- 
68- 

72- 

7^ 
85- 


.90 
.90 
.90 
.80 
.80 
.70 
.72 
.75 
.73 
.78 
.80 
.90 
00-  1.06 
96-2.00 
60-2.66 


BUBSiAN— continued. 

Sept.  30, 1912 

Dec.  30, 1912 

Mar.  31, 1913 

June  30, 1913 

Sept.  29, 1913 

Dec.  29, 1913 

Mar.  30, 1914 

June  29, 1914 

Sept.  28, 1914 

Pec.  28, 1914 

Mar.  29, 1915 

June  28, 1915 

Sept.  27, 1915 

Jan.  3, 1916 

Apr.  3, 1916 

Jifiy3, 1916 

Oct.  2, 1916 

Jan.  1, 1917 

Apr.  2, 1917 

Jifly  2, 1917 

Oct.  1, 1917 

Dec.  31, 1917. 

Jan.  6, 1918 

Apr.  1, 1918 

Jifly  1,1918 

Oct.  7, 1918 

Jan.  6, 1919 

Apr.  7, 1919 /J 

July  7, 1919 

Oct.  6, 1919 « 

January,  1920 

Aprll,.1920 

Tuly.1920. 

Octobtf,  MM 

3  Spot. 


1.00-  1.10 

1.20-  1.30 

1.15-1.20 

.85-    .90 

.75-    .80 

.68-    .70 

.67-    .68 

.54-    .65 

1.90-2.00 

.90-.92I 

.87i-    .90 

.90- 

.75- 

.75- 

.75- 


.96 
.80 
.80 
.80 


.72i-  .75 

.70-    .72 

.6^    .70 

.72 

.75 

.75 

.78 

.7»-    .80 

.85-    .90 

1.0O-  1.05 

1.95-2.00 

2.50-2.55 

2.60-2.76 

2.66-2.90 

>3.50 

4.00-4.10 

6.00-  5.26 

5.00-  5.60 

6.50-6.60 

3.50-  3.10 
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Ergot — Rates  of  duty. 


Actot— 

Par. 

Tariff  classification  or  descriptioD. 

Rates  of  duty,  spe- 
cific and  ad  valorem 

1883 

534 
563 
473 
551 
562 
28 

Ergot 

Free. 

\    1890 

.  i . .  .do 

Da 

1894 

do 

Do. 

1897 

do 

Do. 

1909 

do 

Do. 

1913 

do 

10  cents  per  pound. 

,m¥"< 


» -m 


ETHERS  AND  ESIERS. 


[Par.  29,  act  of  1913.] 


General  Information. 


INTRODUCTION. 


Par.  16.  "*  *  *  ethers  *  *  *  fruit  essences,  all  the  fore- 
going and  their  combinations  when  containing  alcohol  *  *  ♦  if 
containing  20  per  centum  of  alcohol  or  less,  10  cents  per  pound  and  20 
per  centum  aa  valorem;  containing  more  than  20  per  centum  and  not 
more  than  50  per  centum  of  alcohol,  20  cents  per  pound  and  20  per 
centum  ad  valorem;  containing  more  than  50  per  centum  of  alcohol, 
40  cents  per  pound  and  20  per  centum  ad  valorem." 

Par.  29.  ''Ethers:  Sulphuric,  4  cents  per  pound:  amyl  nitrite,  20 
per  centum  ad  valorem;  amyl  acetate  and  ethyl  acetate  or  acetic 
ether,  5  cents  per  pound;  ethyl  chloride,  20  per  centum  ad  valorem; 
ethers  and  esters  of  all  kinds  not  specially  provided  for  in  this  sec- 
tion, 20  per  centum  ad  valorem:  Provided^  That  no  article  contain- 
ing more  than  10  per  centum  of  alcohol  shall  be  classified  for  duty 
under  this  paragraph." 

Par.  46.  *'*  *  *  f^^j  ^11  fruit  ethers  *  *  *  20  per  centum 
ad  valorem:  Provided,  That  no  article  containing  alcohol  shall  be 
classified  for  duty  under  this  paragraph." 

Ether  when  used  as  a  name  alone  without  other  special  designation 
always  signifies  ethyl  ether,  diethyl  oxide.  It  was  formerly  called 
sulphuric  or  phosphoric  ether,  depending  on  the  acid  which  had  been 
used  in  its  preparation.  Ether  is  also  used  as  a  class  name  to  desig- 
nate a  group  of  organic  chemical  compoimds,  which  are  oxides  of 
hydrocarbon  alkyl  radicals.  Esters  are  products  of  the  action  of  acids 
on  alcohols  with  the  elimination  of  water.  They  are  analagous  to 
inorganic  salts.  Manv  compounds  which  are  strictly  esters  are  often 
and  incorrectly  called  ethers.  This  is  true  of  ethyl  nitrite  (incor- 
rectly called  nitrous  ether)  and  ethyl  nitrate  (incorrectly  called  nitric 
ether)  and  of  many  others  which  are  known  in  chemical  nomencla- 
ture as  esters.  Of  the  articles  mentioned  by  name  in  paragraph  29 
sulphuric  ether  is  the  only  true  ether.  The  other  commodities  are, 
strictly  speaking,  esters. 

Fruit  ethers  are  mixtures  of  various  esters,  usually  diluted  wiih 
cologne  spirits  (ethyl  alcohol). 


.•%.«i 
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ETHER,  SULPHURIC  OR  ETHYL. 


Description  and  uses. — ^Ethyl  ether  is  a  colorless  mobile  Ijq^d  with 
a  pleasant  odor.  It  is  very  volatile  and  boils  at  35°  C.  Tiie  Phar- 
macopoeia describes  ethyl  ether  as  follows:  ''A  liquid  coutaining  not 
less  tnan  95.5  per  cent  nor  more  than  97.5  per  cent  of  ethyl  oxide 
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f  '.  ([CjHgljO),  the  remainder  consisting  of  alcohol  containii^  a  little 
water."  Ether  is  ver^r  inflammable  and  when  mixed  with  air  it 
forms  an  explosive  mixture.  There  are  several  grades  of  ether 
quoted  on  the  market,  ^'washed''  ''U.  S.  P.  1880,"  ^'U.  S.  P.  1900," 
and  ''  anesthetic."  The  U.  S.  P.  1880  and  1900  refer  to  the  standard 
as  given  in  the  Pharmacopoeia  revision  of  those  years. 
The  vapors  of  ether  when  inhaled  produce  anesthesia  and   this 

{)roperty  is  made  use  of  in  surgery.  It  is  used  to  some  extent  as  a 
ocal  anesthetic,  when  a  spray  of  ether  is  directed  on  the  skin  and 
the  extreme  cold  produced  oy  the  rapid  evaporation  causes  complete 
local  insensibility.  Technically,  ether  is  largely  used  in  combination 
with  alcohol  as  a  solvent  for  nitrocellulose  (guncotton,  coUodin, 
pyroxylin  plastics).  It  also  dissolves  other  substances,  such  as 
resins,  fats,  waxes,  and  alkaloids.  It  is  used  in  some  formulas  for 
denaturing  alcohol. 

Domestic  production. — ^The  production  of  ether  in  1914,  exclusive  of 
that  manufactured  and  consumed  by  the  explosive  industry,  was 
2,120,082  pounds,  valued  at  $278,816.  This  is  an  increase  of  nearly 
1,000,000  pounds  over  the  production  in  1909. 

The  materials  necessary  for  the  production  of  ether  are  ethyl 
alcohol  and  sulphuric  acid,  which  are  avilable  in  this  coimtry  in  large 
quantities. 

Ether  is  produced  by  heating  alcohol  and  sulphuric  acid  together 
at  a  temperature  between  140*^  and  145°  C.  The  ethyl  alcohol 
and  sulphuric  acid  at  first  combine  to  form  ethyl  hydrogen  sulphate, 
which  combines  at  once  with  more  alcohol  with  the  formation  of  ether 
and  the  regeneration  of  sulphuric  acid.  Theoreticallj",  a  limited 
amount  of  sulphuric  acid  is  sufficient  to  convert  an  imhmited  quantity 
of  alcohol  into  ether.  Advantage  is  taken  of  this  in  the  commercial 
preparation  of  ether,  but  the  formation  of  secondary  products  makes 
it  necessary  to  use  fresh  sulphuric  acid  at  the  end  of  a  certain  time. 
The  ether  and  water  distill  out  of  the  reaction  chamber  into  a  con- 
denser which  is  kept  at  a  temperature  just  above  the  boiling  point  of 
ether.  Here  the  water  vapor  is  condensed  and  the  ether  passes  on  to 
a  tower  filled  with  charcoal  saturated  with  caustic  soda  which  removes 
any  siUphur  dioxide  which  the  ether  may  contain.  The  ether  is  then 
condensed  in  a  cold  condenser  and  collected.  The  process  is  more 
or  less  continuous  as  the  alcohol  is  added  continuously  to  the  sul- 
phuric acid  imtil  it  becomes  necessary  to  change  the  acid. 

The  domestic  production  of  ether  supplies  the  consumption  of  this 
coimtry,  as  the  imports  have  been  very  sporadic  and  are  entirely 
negUgibie  when  compared  with  the  production. 

The  price  of  the  various  grades  of  ether  has  increased  from  60  to  100 
per  cent  over  the  price  prevailing  before  the  outbreak  of  wai: 

AMYL  NITRrrB. 

Description  and  uses, — ^Purified  amyl  nitrite  which  is  chiefly  iso- 
amyl  nitrite  is  a  slightly  yellow  liquid  with  a  penetrating  apple-like 
odor  and  a  pungent  aromatic  taste.  The  vapors  when  inhaled  pro- 
duce a  powerful  effect  on  the  system.  Iso-amyl  nitrite  has  a  specific 
gravity  of  0.902  and  boils  from  94°  to  95°  C.  The  commercial 
product  is  far  from  pure.  It  is  liable  to  contain  ethyl  and  amyl 
alcohols,  amyl  nitrate  and  other  organic  alcohols  and  esters.     Amyl 
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nitrite  is  very  volatile,  and  it  is  practically  impossible  to  stopper 
bottles  so  that  there  will  be  no  leakaj^e.  It  is  used  for  medicinal  pur- 
poses and  in  the  preparation  of  artificial  fruit  ethers. 

Domestic  production. — ^Amyl  nitrite  is  prepared  by  distiUinjg.  a  mix- 
ture of  amyl  alcohol  with  sodium  nitrite  and  sulphuric  acid.  The 
amyl  alcohol  is  obtained  by  the  purification  of  fusel  oil  (see  T.  I.  C. 
unit  on  Fusel  Oil).  The  crude  distillate  is  washed  with  water  and  a 
solution  of  soda  ash,  and  then  the  oily  liquid  is  redistilled  and  the 
fraction  between  90°  and  100°  C.  is  collected  as  amjl  nitrite. 

No  imports  of  amyl  nitrite  have  been  shown  m  the  reports  of 
Commerce  and  Navigation. 

The  figures  on  the  production  of  amyl  nitrite  in  this  coimtry  are 
not  available. 

AMYL  ACETATE. 

Description  and  uses, — ^Amyl  acetate  is  the  acetic  ester  of  amy 
alcohol.  When  pure  amyl  acetate  is  a  colorless,  Umpid,  rather  agree- 
able smelUng  Uquid  which  boils  at  about  139°  C.  It  is  lighter  than 
water  and  is  difficultly  soluble  in  water.  It  dissolves  freely  m  alcohol, 
ether,  chloroform,  and  amyl  alcohol. 

There  are  two  distinct  grades  of  amyl  acetate,  the  "purified" 
product,  which  is  produced  Dy  the  '^cold  process''  and  the  technical 
product,  which  is  manufactured  by  the  "hot  process."  The  purified 
amyl  acetate  is  used  in  the  preparation  of  fruit  flavors,  flavoring 
essences,  confectionery,  and  soft  drinks.  It  consists  of  nearly  pure 
iso-amyl  acetate.  The  technical  acetate  is  the  most  important  and 
is  widelj^  used  as  a  cellulose  nitrate  solvent,  especially  in  the  pyroxylin 
lacquer  industry,  where  its  high  boiling  point  is  of  great  value.  It 
contains  principally  iso-amyl  acetate  mixed  with  acetates  of  the 
ether  alcohols  homologous  to  amyl  alcohol  which  are  present  in  tho 
crude  material  fusel  oil. 

Domestic  production. — ^The  domestic  production  of  amyl  acetate 
in  1914  was  1,300,052  pounds,  valued  at  $465,664.  The  manufacture 
for  commercial  purposes  has  assumed  large  proportions  and  requires 
considerable  capital.  The  details  of  the  process  of  manufacture  re- 
quire careful  and  close  technical  supervision  in  order  to  obtain  the 
maximum  yield  of  amyl  acetate  owing  to  the  variations  in  the  raw 
material  (fusel  oil). 

The  raw  materials  required  for  the  manufacture  of  amyl  acetate 
are  fusel  oil,  acetic  acid  either  as  such  or  in  the  form  of  acetate  of 
lime  or  soda,  and  sulphuric  acid.  All  of  these  materials  with  the 
exception  of  fusel  oil  are  produced  in  suflBicient  quantities  in  this 
coimtry.  The  domestic  production  of  fusel  oil  is  not"  large  enough 
to  meet  the  demands  of  amyl  acetate  and  large  quantities,  there- 
fore, are  imported  annually  chiefly  from  Russia,  United  Kingdom, 
and  Germany.     (See  Survey  on  FuseFoil  or  amylic  alcohol.) 

The  process  used  in  the  manufacture  of  amyl  acetate  depends  on 
the  use  for  which  the  product  is  intended.  The  processes  used  are 
known  as  the  "cold  process''  and  the  "hot  process.'' 

The  cold  process  is  used  when  a  pure  anwl  acetate  is  desired,  as 
for  use  in  fruit  flavors  and  confectionery.  This  process  is  compara- 
tively simple  and  involves  no  comphcated  or  costly  apparatus. 
Rectified  fusel  oil  is  placed  in  an  open  pot  and  the  required  quantity 
of  sulphuric  acid  is  added  as  a  denydrating  agent  to  combme  with 
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te  water  formed  durii^  the  process.  Acetic  acid  (SO  per  cent)  is 
hen  run  slowly  into  the  fusel  oil-Bulphuric  add  mixtUTe,  which  is 
onstantly  agitated.  Sodium  acetate  may  be  used  instead  of  the 
cetic  acid.  In  this  case  the  sodium  acetate  is  first  placed  in  the 
pen  pot  and  the  fusel  oil  and  sulphuric  acid,  which  have  previously 
•een  mixed,  added  to  it  with  constant  agitation.  The  amyl  acetate 
i  produced  at  once  and  rises  to  the  top  of  the  mixture.  It  is  sepa- 
ated  from  the  mass  and  purified  by  treatment  with  soda  ash  and 
istillatioo.  The  yield  in  this  process  is  about  85  per  cent  of 
heoretical. 

The  hot  process  is  used  for  the  production  of  technictd  amyl 
cetate  and  the  quantity  produced  by  this  method  is  by  far  the 
reater.  Crude  fusel  oil  is  mixed  with  sulphuric  acid  {63  BaumS) 
a  an  iron  or  lead  pot  and  allowed  to  cool.  Gray  acetate  of  lime  is 
laced  in  the  still  and  the  fusel  oil-sulphuric  acid  mixture  is  run  in 
11  at  once.  The  still  is  closed  tightly,  the  contents  are  a^tated 
lowly,  and  heat  is  applied  gradualTy.  The  heat  of  the  reaction  is 
sually  so  great  that  little  external  heat  is  required  to  keep  the 
ttixture  at  the  boiling  point  after  the  reaction  has  been  started. 
Tie  mixture  is  first  boiled  under  reflux  condensation  for  from  one 
0  three  hours.  The  amyl  acetate  is  then  distilled  over  with  con- 
iderable  water,  live  steam  being  admitted  to  the  still  toward  the 
nd  of  the  distillation.  The  amyl  acetate  separates  from  the  water 
nd  is  purified  by  redistillation.  The  residue  in  the  still  of  calciimi 
ulphate  and  dilute  sulphuric  acid  is  thrown  away. 

The  production  of  amyl  acetate  in  this  country  supplies  the  do- 
lestic  consumption,  as  no  imports  of  amyl  acetate  are  shown  in 
lommerce  and  Navigation. 

The  price  of  amyf  acetate  during  the  war  was  from  two  to  three 
imes  as  great  as  the  prices  preTamng  in  1913  and  1914. 

ETHYL  ACETATE. 

Ethyl  acetate  is  the  acetic  ester  of  ethyl  alcohol.  It  is  a  colorless, 
ragrant  amelling  liquid,  soluble  in  17  parts  of  water  and  freely 
liscible  in  all  proportions  with  alcohol,  acetone,  ether,  and  amyl 
cetate.  It  boils  at  77°  C.  Pure  ethyl  acetate  is  said  to  remain 
eutral  indefinitely,  but  rapidly  acquires  an  acid  reaction  when  a 
mtdl  amount  of  water  is  present.  For  this  reason  it  is  of  no  value 
lone  as  a  pyroxylin  solvent.  A  mixture  of  70  per  cent  of  ethyl 
cetate  and  30  per  cent  of  amyl  acetate  or  75  per  cent  of  ethyl  acetate 
nd  25  per  cent  of  amyl  acetate  produces  a  solvent  mixture  whidi 
as  a  wide  arid  satisfactory  range  of  use.  The  higher  boiling  amyl 
cetate  decreases  the  tendency  of  the  ethyl  acetate  to  take  up  water, 
educes  the  volatility,  and  prevents  in  a  great  measure  the  develop- 
lent  of  an  acid  reaction  on  standing. 

The  admission  of  denatured  alcohol  (ethyl  or  grain  alcohol),  the 
aw  material,  has  revived  the  possibiUty  of  the  extensive  use  of  ethyl 
cetate  as  a  pyroxylin  solvent.  In  speed  of  action  ethyl  acetate  is 
uperior  to  amyl  acetate,  but  it  tends  to  take  up  moisture  from  the 
ir  which  precipitates  the  nitrocellulose  in  an  opaque  film  instead  of 

transparent  mm.  It  is  proposed  to  use  fusel  oil  as  the  denaturant. 
'ive  to  ten  per  cent  of  nisei  oil  effectively  destroys  the  potability 
nd  in  addition  furnishes  the  readily  detected  and  obnoxious  odor. 
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Fusel  oil  also  results  in  the  production  of  a  small  amount  of  amyl 
acetate  in  the  ethyl  acetate,  which,  as  pointed  out,  increases  tne 
value  of  ethyl  acetate  as  a  pyroxylin  solrent. 

In  the  pure  state  ethyl  acetate  finds  extensive  use  in  the  artificial 
fruit  essence  industries  and  is  known  as  acetic  ether. 

The  manufacture  of  ethyl  acetate  is  very  similar  to  the  production 
of  amyl  acetate  described  above,  so  that  a  detailed  description  is  not 
necessary.  The  materials  used  are  ethyl  or  grain  alcohol,  acetate  of 
lime  or  soda,  and  sulphuric  acid,  all  of  which  are  produced  in  this 
country  in  sufficient  quantity.  Owing  to  the  lower  Doiling  point  and 
greater  volatility  of  ethyl  acetate,  even  greater  care  must  be  exer- 
cised in  its  manufacture  than  in  the  production  of  amyl  acetate. 

ETHYL   CHLORIDE. 

Description  and  uses. — Ethyl  chloride  is  the  hydrochloric  ester  of 
ethyl  alcohol.  It  is  known  by  many  pharmaceutical  names,  such 
as  aethylum  chloratus,  aether  chloratus,  aethylis  chloridum,  aether 
hydrochloricus,  hydrochloric  ether,  chlorhydric  ether,  and  chlorathvl. 
It  is  used  as  an  anesthetic,  especially  for  local  anesthesia.  For 
this  purpose  on  account  of  its  low  boiling  point  (12°  to  15*^  C.)  it  is 
put  up  in  sealed  or  mechanically  capped  glass  or  metal  tubes  of  con- 
venient forms,  wherein  it  is  hela  xmd^r  pressure.  Automatic  closing 
tubes  are  preierable  for  anesthesia,  and  there  are  several  different 
t3rpes  on  the  market,  each  manufacturer  using  his  own  special  form. 
At  temperatures  below  its  boiling  point  or  when  under  pressure  as  in 
the  above  containers  it  is  a  colorless,  mobile,  very  volatile  liquid 
having  a  characteristic  ethereal  odor  and  a  burning  taste.  On  accoimt 
of  its  great  volatilitv  ethvl  chloride  is  sometimes  mixed  with  an  e(jual 
volume  of  ethyl  alcohol.  This  mixture  is  loiown  as  ''alcoholized 
muriatic  ether. 

For  anesthetic  purposes  ethyl  chloride  must  be  exceptionally  pure 
and  should  not  contain  water,  foreign  chlorides,  acids,  aldenydes, 
ether,  alcohol,  and  organic  metallic  substances.  Ethyl  chloride  has 
not  been  used  industrially  although  its  advantages  as  refrigerating 
agent  have  been  pointed  out. 

Domestic  production. — Figures  on  the  domestic  production  of  ethyl 
chloride  are  not  available. 

Ethyl  chloride  is  usually  prepared  from  ethyl  alcohol  as  the  basic 
raw  material.  It  naay  also  be  prepared  from  ethane  or  from  ordinary 
ether.  Hydrochloric  acid  or  cnlorine  gas  are  the  other  materials  re- 
quired for  the  preparation  of  ethyl  cMoride  from  any  of  the  above 
materials. 

Ethyl  chloride  is  generally  prepared  by  treating  ethyl  alcohol  with 
hydrochloric  acid  gas  in  the  presence  of  a  dehydrating  agent,  such  as 
anhydrous  zinc  cluoride  or  phosphorus  pwitoxide.  One  part  of  zinc 
chloride  is  mixed  with  80  parts  of  ethyl  alcohol  and  the  mixture  is 
then  saturated  with  hydrochloric  acid  gas  in  the  cold.  The  mixture 
is  then  heated  to  boihng  and  hydrochloric  acid  gas  passed  into  the 
mixture  during  the  distillation.  A  reflux  condenser  prevents  the 
alcohol  from  distilling  out  of  the  vessel  but  allows  the  ethyl  chloride 
as  it  is  formed  to  pass  into  a  refrigerated  container  where  it  condenses. 
Ethyl  chloride  is  purified  by  passing  the  vapors  through  water,  then 
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dilute  caustic  soda,  and  finally  through  concentrated  sulphuric  acid. 
This  treatment  removes  alcohol,  hydrochloric  acid,  and  water. 

Ethyl  chloride  may  he  obtained  from  alcohol  by  treatment  with 
phosphorus  pentachloride  or  sulphur  monochloride.  It  is  also  formed 
oy  the  action  of  chlorine  on  ethane  and  by  the  action  of  hydrochloric 
aoid  on  ether  in  sealed  tubes. 

In  the  manufacture  of  ethyl  chloride  it  is  advisable  to  use  very  pure 
alcohol  and  hydrochloric  acjd  as  there  will  then  be  no  danger  of  the 
product  containing  impurities.  If  denatured  alcohol  is  used,  impuri- 
ties are  introduced  which  must  be  removed  by  the  process  of  punfica^ 
tion.  The  use  of  animal  oil,  pyridin  bases,  pyridin  bases  and  benzol, 
or  methyl  alcohol  and  zinc  chloride  as  denaturanta  are  permitted  in 
the  preparation  of  ethyl  chloride  from  alcohol.  The  use  of  these 
denaturants  are  in  accordance  with  the  Bureau  of  Internal  Revenue 
Regulations  No.  30,  formulas  6-b,  8,  14,  and  17. 

The  imports  of  etWl  chloride  prior  to  the  war  averaged  about  8,000 
pounds  per  year.  The  import  in  1917  was  about  9,000  pounds,  but 
during  the  other  war  years  the  import  declined  couBiderably  below  the 
average.     (P.  9.) 

PBDIT    ETHERS. 

Many  fruits  owe  their  flavor  to  mixtures  of  various  esters.  It  has 
become  common  practice  to  use  mixtures  of  oi^anic  esters  to  imitate 
fruit  flavors.  These  fruit  ethers  are  lat^ely  used  in  soft  drinks  and 
confectionery.  They  usually  contain  as  the  base  material  ethjl 
alcohol  (cologne  spirits).  About  85  to  90  per  cent  of  the  fruit  ether 
is  alcohol  and  the  remainder  is  a  mixture  of  various  synthetic  esters 
and  in  some  eases  they  contain  other  organic  substances. 

There  are  three  possible  classifications  of  fruit  ethers  under  the  act 
of  1913,  depending  on  the  alcohol  content  of  the  ether.  Fruit  ethers 
are  mentioned  by  name  in  paragraph  46  along  with  various  essential 
and  distilled  oils,  followed  by  the  provision  "  that  no  article  containing 
alcohol  shall  be  classified  in  this  paragraph."  The  only  fruit  ethers 
which  could  come  within  this  provision  would  be  mixtures  of  various 
esters  with  the  alcohol  omitted.  These  mixtures  could  be  imported 
and  then  diluted  with  alcohol,  thus  producing  the  product  which  is 
commercially  known  as  fruit  ethers.  If  a  fruit  ether  was  imported 
containing  less  than  lOpercentof  alcohol,  it  would  probably  be  classi- 
fied under  paragraph  29.  The  rate  of  duty  on  fruit  ethers  in  paragraph 
46  and  for  all  other  ethers  in  paragraph  29  is  the  same  f20  per  cent 
ad  valorem).  On  the  other  hand,  if  what  are  usually  known  as  fruit 
ethers  were  imported,  they  would  be  necessanlv  dutiable  under  para- 
graph 16  in  view  of  their  alcoholic  content.  Tue  duty  then  woiud  be 
10  cents  per  pound  and  20  per  cent  ad  valorem,  20  cents  per  pound 
and  20  per  cent  ad  valorem,  or  40  cents  per  pound  and  20  per  cent  ad 
valorem,  depending  on  the'  alcohol  content. 

It  seems  that  the  provision  for  fruit  ethers  in  paragraph  46  is  out  of 

flace.  Fruit  ethers  are  very  dissimilar  from  essenticd  or  distilled  oils. 
f  this  provision  was  eliminated,  fruit  ethers  would  then  be  dassified 
in  paragraph  16  or  29,  depending  on  their  alcohol  content. 


*^ 
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ProdxLction  ofmlphtaric  ether  in  United  States,^ 
[Figures  from  "  Federal  Census."] 


Year. 

Quantity. 

Value. 

1899 

Potmdt. 

263,238 

854,411 

1,168,631 

2,120,082 

$129,876 

1904 

^401 
190.164 

1909 

1914 

278,816 

1  Does  not  include  the  ether  manufactured  and  consumed  by  the  explosive  industry. 
Ethers  J  sulphuric — Imports  for  consumption — Revenue. 


Fiscal  years: 

1S07 

1908 

1909 

1910. 

1910 

1911 

1912 

1913 

1914 

1914 

1915 

1916 

1918 

1919 

Calendar  years: 

1918 

1919 

19201 


Rates  of  duty. 


40  cents  per  pound . 

do 

do 

do 

Scents  per  pound.. 
do 


do 

do , 

do 

4  cents  per  pound. 

do , 

do 

do , 

do. 


.do. 
.do. 
.do. 


Quan- 
tities. 

Values. 

Duties 
collected. 

Value 
per  unit 
of  quan- 
tity. 

Actual 
and  com- 
puted ad 
valorem 
rate. 

Pounds, 

Pereera, 

2,435 

1372 

1974 

10.153 

262.10 

2,948 

526 

1,179 

.178 

224.22 

1,234 

221 

493 

.180 

222.52 

50 

9 

20 

.180 

222.22 

287 

66 

22 

.230 

34.79 

1.476 

289 

118 

.196 

40.84 

1,434 

207 

114 

.144 

55.44 

755 

120 

60 

.159 

50.33 

580 

83 

46 

.143 

55.90 

335 

48 

13 

.143 

27.92 

849. 

189 

33 

.223 

17.96 

62 

23 

2 

.371 

10.78 

8 

7 
28,258 

"*ii,*8d8" 

.875 
.100 

282,576 

40.00 

8 

7 

.868 

282,576 

28,258 

11,303 

.10 

40.00 

100 

84 

4 

.34 

11.76 

1 6  months. 
Ethers  f  ethyl  chloride — Imports  for  consumption — Revenue, 


Fiscal  years: 

191*0 

1911 

1912 

1913 

1914 

1914 

1916 

1917 

1918 

1919 

Calendar  years: 

1919 

1920» 


Rates  of  duty. 


30  per  cent . 

do , 

do 

do 

.....do 

20  per  cent. 

.....do , 

do 

do 

do 


.do. 
.do. 


Quan- 
tities. 


Pounds. 
5,183 
7,024 
8,372 

11,240 
500 
8,514 
2,780 
8,917 
1,274 

22,495 

22,495 
877 


Values. 


14,887.00 
8,396.00 
5,187.00 
7,903.00 
964.00 
9,082.00 
5,193.00 
5,207.00 
2,411.00 
2,250.00 

2,250.00 
685.00 


Duties 
collected. 


$1,466.00 

2,518.00 

1,556.00 

2,370.00 

289.00 

1,816.00 

1,038.00 

1,041.00 

482.00 

450.00 

450.00 
137.00 


Value  per 

unit  of 

quantity. 


$a84 
1.20 

.62 

.70 
1.93 
1.07 
1.87 

.57 
1.89 

.10 

.10 
.781 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 

saoo 

30.00 
80.00 
30.00 
30.00 
20.00 
20.00 
20.00 
20.00 
20.00 

20.00 
20.00 


>  6  months. 


Ethers  f  amyl  nitrate — Imports  for  consumption — Revenue. 


Fiscal  year* 
1915 


Rates  of  duty. 


20  per  cent. 


Quan- 
tities. 


Pounds. 
4,067 


Values. 


$4,444.00 


Duties 
collected. 


$889.00 


Value  per 

unit  of 

quantity. 


$1,093 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 
20.00 


i  TAEIFP   INFORMATION    SURVEYS, 

hert,  amtfl  aixlaU  and  tlhyl  acetatt  or  aetUceUur — hnporU/or  omumaption — Rerertue. 


Bates  ol  dutj. 

fc 

Valuee. 

DDties 
collecled. 

Value 
per 

qSln'tlfy. 

s? 

"Sr;-: 

PoiBHb. 

1 

•!D.Cn 

4.0O 

.4ST 
1.232 

Pet  tent. 

tad.,7,.r.: 

Other  elherg  and  uUnn.t.  p./.—MporUf 

Raleaolduly. 

Qwna- 

Vilnes. 

Dulles 

Valae 

un'^of 
quantity 

valorem 
rate. 

ffl.r": 

PoBBd.. 

3,656.00 

108.00 
8.4S1.00 

127.00 
5,589.00 

298,00 
7,029:00 

1.9flO:00 

'■■S!! 

1,41ft  00 

78.00 

03.00 
182.00 

2,ST4.00 

2, 464!  00 
302.00 

914.00 
237.00 

11.17 

"A 

than  2S  per  csnl. 

19(1 

m 

.840 

6a  19 

All      thSJ      specific      dul> 
amounied  to  lese  than  & 

239 
1,369 

475 
1,«4S 

TB 

"•S 
*■!! 

ses 

Bl 

880 
22,808 
12.798 

i.71 

l.GO 

1969 

.112 
1.75 

AU      rlioBc  ^  tpedOc      duty 
amounied  to  less  than  25 

2S.0O 

All    ■th*osi"s^^r"duty' 
amounted  (o  less  than  26 

1,157.00 

401.00 
1.00 

282.00 
94.40 

SftOO 

388.00 

42.00 

10wr<^^i\ottm 

All      those      specific      duty 

ConlainlDC  more  than  20  per 
cent  ana  less  than  .W  per 
cent  alcohol,  20  cents  plus  20 

M^^Ta'Ji'  t'o  pS  ^faiid'lMs' 
than  -X  per  cent  alcohol,  10 

mrae  thanjinercenlalcohol, 
20  cents  and  20  per  cent. 
More  than  50  per  cent  alcohol, 

20^"^'i  ad  valorem 

Han  than  50  per  cent  alcohol, 
40  culls  per  pound  and  20 

a%'^i 

20.00 

33.33 

IS16 

m« 

3031 
36.M 

20.00 

1W0< 

do 

2a  00 

3,  to  June  30, 1914. 
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Amyl  acetate— Prices  per  gallon. 
[From  Oil,  Paint,  and  Drag  Rei>orter.] 


1912. 


January I3.0M3.26 

April 2.90-  3.00 

July 2.90-  3.10 

October 2.75-  3.50 

1913. 

January 2.«5-  8.00 

April 2.36-  2.60 

July 2.20-  2.26 

October 2.20-  2.25 

1914. 

January 1.80-  1.90 

April 1.60-  1.06 

July 1.55-  1.60 

October 2.25-  2.50 

1915. 

January 2.60-  2.60 

April 2.66 

July 2.50-  2.76 

October 3.00 

1915. 

January 4.60-  6.60 

April 4.75-  6.00 

July 6.60 

October 4.76-  4.86 


1917. 


January 4.60-  4.76 

April 4.76-  6.00 

Jifly 6.00-  6.26 

October 6.00-  5.26 

1918. 

January 6.25-  6.35 

April 5.50-  5.70 

July 6.15-  6.20 

October 6.30-  5.35 

1919. 

January 3.75-  4.00 

April 3.75-  4.00 

July 3.60-  3.65 

October 3.65-  3.70 

1920. 

January 3.65-  3.70 

April 4.10-  4.25 

Jifly 4.70-  4.80 

October 4.10-  4.15 


Ether,  acetic  or  ethyl  acetate — Prices  per  pounds 
OB'rom  Oil,  Paint,  and  Drug  Reporter.] 


January. 
April.... 

July 

October. 


AceHCf  96  p.  c.  carboys. 
1916. 


January. 
April.... 

July 

October. 


1917. 


10. 10 
.19 
.19 
.19 

.19 
.19 


1918. 

January $0.83-  .86 

April 83-  .85 

July 83-  .86 

October 83-  .86 

1919. 

January 83-  .86 

April 83-  .85 

July 80-1.60 

October 80-1.00 

1920. 

January 80-1.00 

April .^ 1.20-1.30 

July 1.25-1.30 


U.  S,  P.  m  and  7th. 

1916. 

January IO.60-IO.62 

April 60-    .62* 

Jifiy 60-    .62 

October 60-    .62 

1917. 

January 60-  .62 

April 60-  .62 

July 85-  .90 

October 86-  .90 

1918. 

January l.SOh  1.55 

April 1.50-  1.66 

July 1.50-  1.55 

October 1.50-  1.55 

1919. 

January 1.50-  1.55 

April 1.50-  1.55 

July 80-  1.50 

October 80-  1.05 

1920. 

January 80-  1.00 

April 1.20-  1.30 

July 1.25-  1.30 

October 1.25-  1.30 


^Not  quoted  prior  to  1916.    Prices  quoted  after  July,  1919,  are  of  ethyl  acetate,  commercial,  per  gallon 

Sulphuric  ether — Prices  per  pound. 
[From  Oil,  Paint,  and  Drag  Reporter.] 


EZinds  or  grades. 


XT.  8.  P.  1880: 

January. 

AprU.... 

July 

October.. 
D.  8.  P.  1900: 

January. 

April.... 

July 

October.. 
Washed: 

January. 

April 

July 

October.. 


1912 


22-28 
22-28 
22-28 
22-28 

14-20 
14-20 
14-20 
14-20 

l»-27 
l»-27 
18-27 
18-27 


1913 


22-28 
22-28 
22-28 
22-28 

14-20 
14-20 
14-20 
14-20 

l*-27 
18-27 
18-27 
18-27 


1914 


22-28 
22-28 
22-28 
22-28 

14-20 
18-24 
18-24 
18-24 

18-27 
18-27 
18-27 
18-27 


1915 


22-28 
22-28 
22-28 
22-28 

15-20 
16-20 
15-20 
15-20 

18-27 
1&-27 
18-27 
18-27 


1916 


22-28 
22-28 
22-28 
22-28 

15-20 
15-20 
15-20 
15-20 

18-27 
18-27 
18-27 
18-27 


1917 


22-28 
22-28 
27-32 
36^0 

15-20 
23-30 
31-39 
31-39 

18-27 
18-27 
23-30 
31-39 


1918 


27 
35^36 
27-28 
24-25 

27 

27 

27 

28-29 

32 

32 

35 

32^ 


1919 


24-26 

22-24 

34 

34 

28-29 
23-24 


32-33 

27-28 

26 

26 


1920 


34 

37 

46-47 

46-47 


26 

30 

39-40 

39-40 
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Bitert  and  t&tr—Rata  of  dufy- 


tt- 

Far. 

TaiU  ekaritlcaUon  or  dMriptton. 

■^■wasr-" 

^ 

1 

U8 
'» 

117 

'M 

>31 

18 

17 

at 

aooants. 

|. 

U  cents. 

1? 

Woanta. 
aScenta. 

12, 
agptroentadnlorsm. 

M  pa  ocDt  ad  TBionm. 
IS  per  cent  ad  valcrem. 

10  cents  and  W  per  con 
Taiprem. 

4D^ts  and  ao  pel  can 

20  per  cent  ad  valorem. 

26  per  cent  ad  valorem. 

Scents. 

20  par  cent  ad  valor«m. 

20  per  cent  ad  valorem. 

20percentadv»loram. 

.SSrSffii!??;  p.™  

BgpWa,  ...  wJj  ;c*w  f  »  ai.  «i  „ 

'SdS'ar'  "'"■  "™"'*  ■"'""- 

m 

Provldtd,  That  no  article  of  this  paragraph  shall  pa;  a  !ms 

less,  per  pound. 
Containing  more  than  8)  per  centum  and  not  more  than 

(Staining  more  than  tO  per  r^tum  of  alcohol,  p« 

ad 
•d 

aulas,  plus,  tablets,  kwongas,  troobes,  ampoalM,  Jubes, 

Etbrnwidatenofall  kinds  not  spedally  provided  fv  In 
•  ^^^r^nd  an  fmlt  ethen,  cdls,  and  MUncts    •    •    * 
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Court  and  Treasury  Decisions. 

The  following  have  been  held  to  be  fruit  ethers: 

Pure  arayl  acetate.— T.  D.  8881;  G.  A.  5712  (T.  D.  25404); 
Abstract  33067  (T.  D.  33644) . 

Oenanthic  ether,  also  known  as  pelargonate  of  ethyl  or  pelar- 
gonic  ether.— G.  A.  3597  (T.  D.  17406). 

Valerianic  ether,  or  amyl  valerianate. — T.  D.  8881 ;  T.  D.  9205; 
G.  A.  1939  (T.  D.  13701). 

Batyric  ether.— G.  A.  2332  (T.  D.  14521). 
The  weight  of  the  expert  evidence  in  a  case  upon  enquinine  was  that 
an  ester  is  not  a  salt,  out  is  what  English  chemists  call  a  compound 
ether.— United  States  v.  Merck,  168  Fed.  244. 

The  following  have  been  held  not  to  be  fruit  ethers: 
Acetic  ether.— G.  A.  1683  (T.  D.  13303). 
Heavy  oil  of  wine.— G.  A.  1800  (T.  D.  13495). 
Sinalco  Seele,  17.6  per  cent  alcohol,  1.7  per  cent  extract  with 
a  fruit  aroma,  and  water. — ^United  States  v.  Chattanooga  Brew- 
ing Co.,  3  Ct.  Cust.  Appls.  375  (T.  D.  32965;  G.  A.  7335  (T.  D. 
32313). 
Ethyl  chloride,  with  traces  of  essential  oil  or  perfumes,  was  held 
dutiable  as  ethyl  chloride  under  the  acts  of  1909  and  1913. — G.  A, 
7658  (T.  D.  35026);  United  States  v.  Baiz,  5  Ct.  Cust.  Appls.  319 
(T.  D.  34526) ;  Abstracts  31545  (T.  D.  33263),  31589  (T.  D.  33263), 
34182  (T.  D.  33963),  and  41788. 

Merchandise  having  characteristics  of  ether  or  ethyl  chloride,  in 
which  small  percentages  of  menthol  oil,  sinapis  (oil  of  mustard), 
cocoaine,  eucaine,  iodme,  ichthyol,  and  kelene  were  dissolved,  was 
held  dutiable  as  classified  at  25  per  cent  ad  valorem  under  the  pro- 
viso in  paragraph  21  of  the  act  oi  1897  as  greater  than  $1  per  poimd 
under  the  provision  in  that  paragraph  for  "ether  of  all  Jdnds  not 
specially  provided  for.''  Autosprays  were  dutiable  at  the  ad 
valorem  rates  to  which  their  contents  were  subjected,  or  exempt 
from  duty  where  the  contents  were  subjected  to  a  specific  rate  and 
not  dutiable  as  imusual  coverings  under  the  act  of  1897. — G.  A.  4874 
(T.  D.  22841).  Hempstead  v.  United  States,  96  Fed.  94  (T.  D. 
21972),  upon  glass  coverings  containing  ethyl  chloride  was  followed. 
Ethyl  mloride  was  held  dutiable  as  an  ether  under  paragraph  25 
of  the  act  of  1890  and  not  as  a  medicinal  preparation  containing 
alcohol.— G.  A.  1438  (T.  D.  12842). 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee 
on  Ways  and  Means.  The  series  covers  all  of  the  articles  and  conamod- 
ities  provided  for  m  the  tariff  act  of  October  3,  1913,  and  others  not 
specifically  provided  for.  It  is  arranged  in  the  numerical  order  of 
paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  imder  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph  appears 
in  nimierical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph  which  appears  first  in 
numerical  order  in  the  tariff  act.  li  certain  instances  articles  of 
close  industrial  relationship  and  which  occxu*  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ** Introduction  and  Index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  "Introduction  and  Index/'  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  C.  R.  DeLong,  of  the  chemical  division  of  the  com- 
mission's staff,  of  George  P.  Comer  and  E.  M.  Whitcomb,  of  the 

accoimting  division,  and  of  others. 
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SUMMARY  OP  THE  BARYTES,  BARIUM  CHEMICAL,  AND 

UTHOPONE  INDUSTRIES. 


The  articles  discussed  in  this  report  are  provided  for  as  follows 
in  the  tariff  act  of  October  3, 1913 : 

10.  Barium,  chloride  of,  i  cent  per  pound;  dioxide  of,  IJ  cents  per  pound; 
carbonate  of,  precipitated,  15  per  centum  ad  valorem. 

51.  Baryta,  sulphate  of,  or  barytes,  including  barytes  earth,  unmanufactured, 
15  per  centum  ad  valorem ;  manufactured,  20  per  centum  ad  valorem ;  blanc- 
flxe,  or  artificial  sulphate  of  barytes,     ♦     ♦    ♦    20  per  centum  ad  valorem. 

61.  ♦     ♦     *    lithopone  and  white  sulphide  of  zinc,  15  per  centum  ad  valorem. 


BARYTES. 

The  source  of  barium  is  the  naturally  occurring  minerals — ^barytes 
(barium  sulphate)  and  witherite  (barium  carbonate).  Metallic 
barium  is,  at  present,  of  no  industrial  importance.  The  barium  com- 
pounds  manufactured  from  these  minerals,  by  chemical  processes, 
constitute  an  important  class  of  commercial  articles.  Barytes,  the 
more  widely  distributed  ore,  is  the  one  generally  used.  England  and 
Germany  possess,  in  addition  to  barytes,  deposits  of  witherite,  which 
can  be  mined  economically,  and  a  small  portion  of  the  demand  is 
supplied  by  this  mineral.  Barytes,  on  account  of  its  whiteness,  high 
specific  gravity,  and  chemical  inertness,  is  used  in  the  ground  form 
chiefly  as  a  filler  in  paints,  paper,  linoleum,  and  rubber  goods.  Its 
use  as  a  raw  material  in  the  manufacture  of  the  pigment,  lithopone, 
and  the  various  barium  chemicals  is  important.  In  1917,  with  a 
maximum  consumption  of  barytes,  about  43  per  cent  was  used  in  the 
manufacture  of  lithopone,  25  per  cent  in  barium  chemicals,  and  the 
remainder  in  ground  barytes.  Witherite  is  used  chiefly  as  a  filler  in 
rubber  goods  and  in  the  manufacture  of  barium  chemicals. 

Prior  to  the  war  the  domestic  barytes  industry  supplied  from  55 
to  65  per  cent  of  the  consumption  (80,000  tons  in  1913)  of  crude 
barytes  in  the  United  States.  Lithopone  was  then  the  only  product 
manufactured  in  this  country  on  a  large  scale  from  crude  barytes 
by  chemical  processes,  and  the  barytes  necessary  for  its  production 
was  imported,  chiefly  from  Germany.  Before  the  war  Germany  was 
the  largest  producer  of  barytes,  with  an  output  of  about  300,000 
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short  tons  a  year.  Great  Britain  ranlted  second  and  the  United 
States  third.  The  domestic  production  of  crude  barytes,  under  war 
conditions,  increased  fourfold,  from  about  50,000  tons  in  1914  to 
over  200,000  tons  in  both  1916  and  1917.  The  production  of  the 
United  States  is  now  second  only  to  Germany's  prewar  output.  The 
production  of  crude  barytes  in  this  country  during  the  war  was 
sufficient  to  meet  domestic  requirements. 

The  domestic  industry  prior  to  the  war  was  locahzed;  about  65 
per  cent  of  the  output  of  crude  barytes  was  mined  in  Missouri  and 
suppHed  mid-western  manufacturers  of  ground  barytes.  During 
the  war  the  increased  domestic  demand  was  met  largely  by  the 
development  of  southern  deposits  of  barytes  in  Georgia,  Tennessee, 
and  Kentucky,  and  by  a  doubling  of  production  in  Missouri.  The 
greatest  (State)  production  shifted  from  Missouri  to  Geoi^a  in 
1916.  SSnce  1915  Georgia  has  supplied  about  50  per  cent  of  the  total 
domestic  output.  The  industry  as  it  now  exists  is  in  two  distinct 
localities — (1)  the  middle  western  district,  represented  chiefly  by 
Missouri,  and  {2)  the  southern  district,  represented  chiefly  by  Geor- 
gia, Tennessee,  and  Kentucky.  In  addition  to  these  two  producing 
localities,  there  arc  two  principal  markets  for  crude  barytes — ^the  At- 
lantic coast  market  (from  Baltimore  to  New  York)  and  the  middle 
western  market  {St,  Louis  and  Chicago),  The  western  producers 
and  consumers  are  little  affected  by  a  tariff  on  crude  barytes.  On 
the  other  hand,  eastern  consumers  of  barytes  before  the  war  secured 
their  supplies  chiefly  from  Germany.  Since  the  cessation  of  imports 
the  Atlantic  coast  market  has  been  supplied  with  crude  barytes  from 
the  southern  producing  district,  because  of  the  differential  in  freight 
rates  of  $1.24  a  short  ton  (May  29,  1920)  in  favor  of  this  district 
over  the  middle  western  district.  This  localization  of  the  industry 
complicates  the  tariff  problems. 

Prior  to  the  war  domestic  ground  barytes  produced  in  the  middle 
western  district  was  able  to  compete  in  the  Atlantic  coast  market  with 
imported  ground  barytes  under  the  duty  of  $6.25  per  ton  (act  of 
1909).  At  that  time  foreign  competition  was  chiefly  in  the  crude 
grade,  imports  of  ground  barytes  being  only  about  15  per  cent  of  the 
imports  of  the  crude.  During  the  war  middle  western  ground 
barytes  continued  to  supply  a  large  part  of  the  Atlantic  coast  market, 
notwithstanding  the  advantage  of  the  southern  district  in  freight 
rates.  This  may  be  accounted  for  by  the  fact  that  the  middle  western 
ore  is  a  softer  variety  and  grinds  easier,  and  by  the  circumstance 
that  the  southern  deposits  were  developed  primarily  to  supply  the 
raw  material  requirements  of  the  eastern  lithopone  and  barium 
chemical  manufacturers.  The  producers  in  the  southern  district  are 
therefore  particularly  interested  in  maintaining  the  eastern  market 
for  crude  barytes,  while  the  middle  western  producers  are  more  in- 
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terested  in  retaining  this  same  market  for  ground  barytes.  The  sit- 
uation in  regard  to  an  outlet  for  middle  western  crude  barytes  has 
been  improved  during  the  war  by  the  establishment  in  the  Middle 
West  of  lithopone  plants,  which  require  crude  barytes  as  their  raw 
material. 

The  extent  and  availability  of  deposits  in  the  United  States  are 
important  factors  in  connection  with  the  tariff.  Unfortunately, 
little  definite,  official  information  is  available,  and  owing  to  the 
general  nature  of  deposits  it  would  be  practically  impossible  to 
arrive  at  an  accurate  estimate  of  the  total  domestic  resources.  Under 
the  stimulus  of  war  conditions  the  domestic  production  supplied  the 
entire  domestic  consumption.  The  possibility  of  increasiilg  the 
present  output  of  barytes  appears  to  be  most  promising  in  the 
Georgia  and  Tennessee  districts.  These  districts  seem  to  contain 
large  quantities  of  ore  and  could  probably  be  developed  to  meet  an 
increased  demand  of  eastern  manufacturers.  In  these  districts,  how- 
ever, geological  and  geographical  disadvantages  will  probably  hinder 
domestic  barytes  from  competing  on  even  terms  in  the  Atlantic  coast 
market  with  crude  barytes  imported  from  Germany. 

barium;  chemicals. 


The  barium  chemicals  discussed  in  this  report  include  the  barium 
salts  mentioned  in  paragraph  10,  and  blanc  fixe  in  paragraph  51, 
of  the  act  of  1913,  as  well  as  other  barium  salts  not  mentioned 
specifically  in  the  tariff.  These  chemicals,  which  are  made  either 
from  barjiies  or  witherite,  have  important  industrial  uses.  The  most 
important  are  as  follows:  hlanc  jfixe^  or  precipitated  barium  sul- 
phate (which  is  practically  identical  with  ground  barytes  in  chem- 
ical composition,  but  different  in  physical  properties),  used  as  an 
inert  filler  or  pigment  where  a  pure  white  product  is  necfessary; 
barium  carbonate^  used  chiefly  in  ceramics  in  the  manufacture  of 
qnamel  ware  and  some  kinds  of  optical  glass ;  barmm  chloride^  used 
principally  in  the  manufacture  of  blanc  fixe  and  color  lakes;  and 
barium  dioxide^  used  as  the  raw  material  for  the  production  of 
hydrogen  peroxide. 

Prior  to  the  war  the  United  States  was  wholly  dependent  on  im- 
ports for  its  supply  of  barium  chemicals.  Germany  was  the  largest 
producer  and  furnished  about  two-thirds  of  the  domestic  require- 
ments. About  90  per  cent  of  the  imports  in  1914  were  represented  by 
three  barium  salts — barium  carbonate,  barium  chloride,  and  barium 
dioxide.  The  cessation  of  imports  and  the  war  demand  for  barium 
chemicals  (barium  nitrate,  blanc  fixe,  and  barium  dioxide)  resulted 
in  the  establishment  of  an  industry  in  this  country.  Domestic  plants 
have  been  located  chiefly  in  the  East  and  Southeast,  although  there 
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also  plante  iu  Ohio  and  Illinois.  In  some  cases  the  plants  have 
n  located  in  close  proximity  to  the  domestic  deposits  of  barytes. 
B  output  of  barium  chemicals  has  increased  steadily  each  year  from 
.ut  17,000,000  pounds  in  1816  to  over  46,000,000  pounds  in  1918. 
B  principal  salts  produced  are  blanc  fixe,  barium  carbonate,  and 
ium  chloride,  in  the  order  of  production  in  1918.  The  domestic 
iduction  of  46,000,000  pounds  in  1918  may  be  compared  with  an 
jortation  in  1914  of  19,000,000  pounds  in  order  to  show  the  in- 
osed  consumption  of  barium  chemicals  in  the  United  States, 
"he  chief  markets  for  barium  chemicals  are  in  the  East,  and  with 
mal  conditions  restored,  the  industry  will  be  subjected  to  competi- 
1  in  these  markets  from  imported  barium  chemicals.  Eastern 
nts  are  so  situated  that  they  can  use  either  imported  or  domestic 
ytes  as  the  raw  material.  Those  plants  located  close  to  the  south- 
barytes  deposits  and  in  the  Middle  West  will  depend  largely 
domestic  barytes.  It  is  evident  that  a  duty  on  barium  chemicals 
luld  be  considered  in  conjunction  with  a  duty  on  the  raw  material, 
ytes. 

LrrHOPONB. 

jithopone,  a  white  pigment,  is  a  mixture  consisting  of  about  70 
cent  of  barium  sulphate  and  about  30  per  cent  of  zinc  sulphide. 
len  first  introduced,  lithopone  was  known  as  "  white  sulphide  of 
c,"  but  this  term,  although  retained  in  the  tariff  of  1913,  is  no 
ger  in  general  use.  Lithopone  is  used  extensively  in  flat  and 
jnel  wall  paints  and  as  an  inert  filler  in  rubber  goods,  paper, 
}leum,  oilcloth,  and  window-shade  cloth. 

The  raw  materials  for  the  manufacture  of  lithopone  include 
ytes,  coal  or  coke,  zinc,  and  sulphuric  acid.  Prior  to  the  war 
entire  lithopone  industry  was  located  along  the  Atlantic  coast 
or  within  a  short  distance  of  tidewater.  The  barytes  require- 
Qts  of  the  industry  were  supplied  by  imports,  chiefly  from  Ger- 
ny,  at  a  cost  less  than  the  price  at  which  domestic  barytes  could 
purchased.  War  conditions  forced  lithopone  manufacturers  to 
■elop  southern  deposits  of  barytes  in  order  to  have  a  supply  of 
v  material.  At  the  same  time  the  manufacture  of  lithopone  was 
rted  in  the  Middle  West,  thereby  utilizing  locally  available  crude 
ytes.  An  adequate  supply  of  barytes  is  essential  to  the  lithopone 
:ustry  and  should  be  given  attention  in  considering  duties  on 
de  barytes  and  lithopone. 

<"rom  1910  to  1919  the  domestic  production  of  lithopone  increased 
trly  sixfold,  or  from  25,000,000  pounds  to  about  145,000,000 
mds.  The  output  during  this  period  supplied  from  84  to  100  per 
,t  of  the  domestic  consumption.  On  a  basis  of  the  1919  produc- 
n,  about  80  per  cent  of  the  lithopooe  is  produced  in  the  Atlantic 
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coast  district.  The  imports  of  lithopone  have  been  small;  the 
maximum  importation  was  7,500,000  pounds  in  1914,  compared  with 
a  domestic  production  the  same  year  of  about  66,600,000  pounds. 
Although  there  has  been  no  official  report  of  exports,  it  is  known 
that  a  considerable  export  trade  in  lithopone  has  been  developed 
during  1920. 

Since  barytes  is  one  of  their  raw  materials^  lithopone  manufac- 
turers are  naturally  interested  in  obtaining  a  supply  at  the  low- 
est possible  cost,  and  they  generally  favor  a  low  duty  on  crude 
barytes.  Barytes  enters  into  the  cost  of  lithopone  to  the  extent 
of  about  14  per  cent  of  the  total  factory  cost,  as  shown  under  the 
cost  of  production  on  page  87.  The  effect  of  an  increase  or  de- 
crease in  the  cost  of  barytes,  due  to  tariff  influences  or  other  causes, 
on  the  total  cost  of  lithopone  can,  therefore,  be  calculated.  Theo- 
retically, any  duty  on  lithopone  should  be  compensatory  of  the 
duty  on  crude  barytes  to  the  extent  revealed  by  the  percentage 
of  total  cost  given  above.  There  are  other  factors  entering  into 
a  consideration  of  the  bearing  of  the  tariff  on  lithopone,  such  as 
the  competition  between  lithopone  and  other  paint  pigments. 
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THE  BARYTES  INDUSTRY. 


DESCJRIPTION   AND  TTSES. 


Barium  occurs  in  nature  as  the  minerals-barytes  (barium  sul- 
phate)  and  witherite  (barium  carbonate).  The  chemical  compounds 
manufactured  from  these  raw  materials  constitute  an  important  class 
of  commercial  articles.  Barytes  is  the  more  widely  distributed  ore 
and  is  the  one  generally  used  in  the  United  States.  The  United 
Kingdom  and  Germany  also  possess  witherite  deposits  which  are 
used  in  the  manufacture  of  barium  chemicals.  Barytes,  also  known 
as  "  barite,"  "  heavy  spar,"  and  "  tiff,"  is  composed  chiefly  of  barium 
sulphate  (BaSO^).  When  pure  it  consists  of  65.7  per  cent  of  barium 
oxide  (BaO)  and  34.3  per  cent  of  sulphur  trioxide  (SO3).  It  is  usu- 
ally a  white,  opaque  or  translucent  mineral,  but  it  is  also  found  stained 
pink  or  brown  owing  to  the  presence  of  oxides  of  iron.  The  com- 
mercial grades  of  crude  barytes  contain  from  90  to  95  per  cent  of 
barium  sulphate.  Crude  barytes  is  graded  according  to  the  amount 
and  kinds  of  impurities  which  it  contains;  particular  attention  is 
paid  to  the  content  of  iron,  lead,  zinc,  and  silica.  In  trade  two  types 
of  crude  barytes  are  recognized,  the  "  hard  crystalline  "  variety  and 
the  "  soft "  variety.  The  former  has  a  glassy  appearance  and  can  not 
be  broken  in  the  hand,  while  the  soft  variety  has  a  milky  appearance 
and  can  be  easily  crumbled.  The  soft  type  is  preferred  by  the 
grinders,  as  it  gives  the  highest  grade  of  ground  barytes  because  of 
its  texture  and  because  the  impurities  are  such  that  they  can  be  dis- 
solved and  eliminated  by  an  acid  bath.  This  grade  is  not  so  hard  on 
the  grinding  machinery  and  is  said  to  roast  better  than  the  hard 
variety.  The  hard  variety  can  be  used  to  better  advantage  in  the 
lithopone  and  barium  chemical  industries  than  in  the  manufacture 
of  ground  barytes.  Both  the  hard  and  soft  barytes  are  found  in  this 
country.  That  found  in  Missouri  is  a  soft  friable  ore.  The  barytes 
found  in  the  Cartersville  (Ga.)  district  is  a  hard  crystalline  ore. 
Both  types  are  found  in  the  Sweetwater  (Tenn.)  fields,  the  soft 
ore  approaching  the  Missouri  ore  and  the  hard  ore  closely  resembling 
the  Cartersville  ore. 

The  commercial  uses  of  barytes,  as  such,  are  largely  dependent  on 
the  fact  that  it  is  a  heavy,  white  mineral,  chemically  inert,  and  com- 
paratively cheap.    The  market  price  of  crude  barytes  depends  to  a 
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large  extent  on  the  ease  with  which  it  can  be  ground,  and  that  of 
ground  barytes  depends  on  color,  fineness  of  grinding,  and  to  some 
extent  on  its  chemical  purity. 

Barytes  as  it  enters  commerce  may  be  distinguished  as  follows : 

1.  Crude  barytes,  barytes  ore,  or  "  tiff,"  as  it  is  known  locally  in 
Missouri,  is  the  natural  mineral  in  the  condition  in  which  it  is  mined, 
or  after  it  has  been  washed  and  jigged  to  remove  earthy  and  mineral 
impurities.  This  grade  of  barytes  is  used  as  the  raw  material  for  the 
manufacture  of  ground  barytes,  barium  chemicals,  and  lithopone. 

2.  Ground  barytes  is  the  crude  ore  which  has  been  washed,  jigged, 
and  ground  very  fine.  If  the  natural  mineral  is  of  the  desired  degree 
of  whiteness,  which  is  rarely  the  case  in  this  country,  it  receives  no 
further  treatment  than  grinding.  Ground  barytes  which  is  not  pure 
white  may  be  sold  as  ground  barytes  "  off  color "  or  "  unbleached." 
This  grade  is  used  for  dark-colored  paints  and  as  a  filler  by  the  paper 
industry,  chiefly  in  the  manufacture  of  heavy,  stiff  materials  such  as 
playing  cards  and  Bristol  boards.  Ground  barytes  which  is  not  pure 
white  in  color  may  be  bleached  by  means  of  sulphuric  acid  which 
dissolves  and  removes  the  iron.  This  grade  of  ground  barytes  is 
known  as  "  prime  white  "  or  "  floated  "  barytes.  It  is  used  as  a  pig- 
ment in  white  paints  and  as  a  filler  in  paper,  rubber  goods,  "  arti- 
ficial ivory,"  and  for  other  purposes  where  a  white,  inert  pigment  or 
filler  is  desired. 

Blanc  fixe  is  precipitated  barium  sulphate  produced  by  treating  a 
solution  of  a  barium  salt  with  sodium  sulphate  (salt  cake).  This 
product,  while  having  the  same  chemical  composition,  is  different 
in  physical  properties  from  ground  barytes.  It  is  essentially  a 
manufactured  product  and  is  therefore  discussed  under  the  barium 
chemical  industry.     (See  p.  41.) 

Barytes  is  the  only  domestic  source  of  barium  products.  There  is, 
however,  a  small  quantity  of  witherite  imported,  which  is  used  in 
the  manufacture  of  barium  chemicals.  Witherite  is  a  naturally 
occurring  mineral  composed  chiefly  of  barium  carbonate  (BaCOg). 
When  pure  it  contains  77.6  per  cent  of  barii^m  oxide.  Witherite  has 
about  the  same  hardness  and  specific  gravity  as  barytes.  It  is  easily 
decomposed  by  acids,  which  fact  gives  it  advantages  over  barytes  in 
the  manufacture  of  certain  barium  chemicals.  It  is  also  used  as  an 
inert  filler  in  the  rubber  industry.  In  England  it  is  reported  to  be 
used  chiefly  for  manufacturing  barium  chemicals,  and  it  is  also  used 
in  Germany  for  this  purpose. 

Table  1  shows  the  distribution  of  crude  barytes  according  to 
the  three  principal  consuming  industries — aground  barytes,  litho- 
pone, and  barium  chemicals.  The  total  in  this  table  does  not 
necessarily  correspond  with  the  total  production  as  some  minor 
uses  are  not  included  and  discrepancies  may  also  be  accounted  for  by 
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stocks  in  manufacturers'  hands.  The  decrease  in  the  consumption 
of  crude  barytes  in  1918  is  accounted  for  chiefly  by  a  decrease  in  the 
quantity  of  crude  barytes  consumed  in  the  manufacture  of  barium 
chemicals. 

Table  1. — Crude  barytes  used  in  the  manufacture  of  barium  products, 

[From  Mineral  Resources,  U.  8.  Geological  Survey.] 


Calendar  year. 

For 

barium 

chemicals. 

For 
gnound 
barytes. 

For 
lithopone. 

Total. 

1915 

Short  tons. 
10,216 
38,283 
49,842 
38,041 
27,696 

Short  tons. 
53,903 
75,507 
60,132 
60,460 

»        63,051 

Short  tons. 
44,503 
71,898 
86,065 
85,282 
103,968 

Short  ions, 
108,622 

1916 

185,688 

1917 

196,039 

1918 

183,783 
194,716 

19191 

1  Preliminary  figures  furnished  by  courtesy  of  the  U.  S.  Geological  Survey,  subject  to  revision. 

As  can  be  seen  from  Table  1,  the  manufacture  of  lithopone  and 
barium  chemicals  is  an  important  outlet  for  crude  barytes.  In  1917, 
with  a  maximum  consumption  of  crude  barytes,  the  lithopone  in- 
dustry required  about  43  per  cent  and  the  barium  chemical  industry 
about  25  per  cent  of  the  total  quantity  of  crude  barytes  consumed  in 
the  United  States.  Figure  1  shows  graphically  the  consumption  of 
crude  barytes  by  industries. 


DOMESTIC  PRODUCTION. 

Production  and  consumption, — From  35  to  45  per  cent  of  the 
domestic  consumption  of  crude  barytes  prior  to  1914  was  imported 
chiefly  from  Germany.  The  imported  product  supplied  the  Atlantic 
coast  market  as  it  could  be  obtained  at  a  cost  less  than  that  of 
domestic  crude  barytes.  Prior  to  the  war  about  65  per  cent  of  the 
domestic  output  of  crude  barytes  was  from  Missouri  and  supplied 
the  mid- western  market  for  ground  barytes.  It  has  been  estimated 
that  about  50  per  cent  of  the  ground  barytes  manufactured  in  the 
mid-western  district  was  prior  to  the  war,  and  still  is.  shipped  to 
and  consumed  in  the  Atlantic  coast  market.  Foreign  competition 
before  the  war  was  chiefly  in  crude  barytes;  this  is  evident  from 
import  statistics,  which  show  an  importation  of  only  about  one- 
seventh  as  much  ground  or  manufactured  as  of  crude  barytes. 

The  great  increase  in  the  domestic  production  of  crude  barytes, 
beginning  in  the  year  1915,  was  due  partly  to  the  cutting  off  of  the 
foreign  supply  of  barytes  and  barium  chemicals.  War  conditions 
forced  eastern  manufacturers  in  the  United  States  to  seek  a  domestic 
supply  of  their  raw  material,  and  resulted  in  the  establishment  in 
this  country  of  a  barium  chemical  industry.    There  was  also,  how- 
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ever,  a  natural  development  due  to  the  increased  demand  for  barytes 
in  the  manufacture  of  lithopone  and  to  the  greater  use  of  ground 
barytes  and  blanc  fixe,  particularly  in  the  rubber  industry.  This 
increase  places  the  United  States  second  as  a  producer  of  crude 
barytes  with  an  output  approaching  that  of  Germany  prior  to  the 
war. 

The  domestic  output  of  crude  barytes  increased  about  fourfold 
from  1914  to  1916,  or  from  52,747  short  tons  to  221,952  short  tons. 
The  1918  production  shows  a  25  per  cent  decrease  from  the  output 
in  1917.  Preliminary  figures  for  1919  indicate  an  increase  in  produc- 
tion to  about  190,000  tons.  Table  2  shows  the  domestic  sales,  im- 
ports, and  apparent  consumption  of  crude  barytes.  The  same  data 
are  shown  graphically  in  Figure  2. 

Table  2. — Apparent  consumption  of  crude  harytes  in  the  United  States, 

1910-X919. 

[From  Mineral  Resom-ces,  U.  S.  Geological  Survey.] 


Calendar 
year. 

Sales  of 
domestic 
barytes. 

Imports 
for  con- 
sumption. 

Apparent 
consump- 
tion. 

Calendar 
year. 

Sales  of 
domestic 
barytes. 

Imports 
for  con- 
sumption. 

Apparent 
consump- 
tion. 

1910 

Short  tons. 
42,975 
38,445 
37^478 
45,298 
52,747 

Short  tons. 
21,270 
20,214 
28,186 
35,840 
24,423 

Short  tons. 
64,245 
58,659 
63,664 
81, 138 
77,170 

1915 

Short  tons. 
108,647 
221,952 
206,888 
155,368 
1190,000 

Short  tons. 

2,504 

17 

6 

Short  tons. 
111,061 
221,969 
206,894 
155,368 
190,118 

1911 

1916 

1912 

1917 

1913 

1918 

1914 

1919 

118 

*  Preliminary  figure  furnisbed  by  courtesy  of  the  U.  S.  Geological  Survey,  subject  to 
revision. 

Geographical  distribution. — ^Until  1915  about  65  per  cent  of  the 
domestic  output  of  crude  barytes  was  mined  in  the  State  of  Missouri. 
This  location  of  the  domestic  barytes  mining  industry  was  due,  as 
has  been  pointed  out,  to  domination  of  the  eastern  markets  by  im- 
ported crude  barytes.  Conditions  brought  about  by  war  caused  a 
marked,  change  in  the  domestic  industry.  In  1915  the  output  of 
crude  barytes  in  Georgia  about  equaled  that  of  Missouri,  and  in 
1916  Georgia  became  the  chief  producing  State,  with  a  production 
nearly  twice  that  of  Missouri,  although  the  production  of  Missouri 
had  almost  doubled.  Since  1915  Georgia  has  contributed  about  50 
per  cent  of  the  total  domestic  production.  The  shifting  of  the  great- 
est production  of  crude  barytes  from  Missouri  to  Georgia  was  due 
to  the  cessation  of  imports  of  barytes  and  barium  chemicals  from 
Germany,  lower  freight  rates  to  eastern  factories  making  lithopone 
and  barium  chemicals,  and  the  geological  character  of  the  deposits 
which  permitted  mining  by  means  of  the  steam  shovel. 

War  developments,  although  greatly  increasing  the  output  and 
consumption  of  crude  barytes,  still  leave  the  industry  divided  be- 
tween two  distinct  localities — (1)  the  middle  western  district,  with 
Missouri  as  the  chief  producer,  and  (2 )  the  southern  district,  repre- 
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sented  chiefly  by  Georgia  and  to  a  lesser  extent  by  Tennessee  and 
Kentucky.  The  western  district  supplies  lithopone  manufacturers  in 
the  St.  Louis  and  Chicago  districts  as  well  as  local  manufacturers 
of  ground  barytes  who  ship  about  one-half  of  their  output  into  east- 
ern markets.  Very  little  crude  barytes  from  the  middle  western 
district  is  shipped  to  eastern  markets,  because  of  disadvantages  as 
to  freight  charges.  The  southern  district  supplies  crude  barytes  to 
eastern  manufacturers  of  lithopone  who  formerly  obtained  this  raw 
material  chiefly  from  Germany,  and  also  supplies  the  requirements 
of  the  new  barium  chemical  industry  which  has  been  developed  since 
the  beginning  of  the  war  to  supply  chemicals  formerly  obtained  by 
importation. 

Table  3  shows  the  production  of  crude  barytes  by  States  since  1910. 

i 

Table  3. — Production  of  crude  harptes,  hy  States,  1910-1918. 


[From  Mineral  Resources,  U 

.  S.  Geological  Siurvey. 

State. 

1910 

1911 

1912 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Missouri 

Short  tons 
22,978 

}         6,503 

13,494 

175,598 
13,348 
32,800 

Short  tons. 
21,500 

8,819 

8,126 

$81,380 
20,053 
21,359 

• 

Short  tons, 

24,530 

1         3,718 

$117,035 

TAnnnssOA 

8,682 

Kentucky 

Another 

"'9,' 230* 

27,596 

Total 

42,975 

121,746 

38,445 

122,792 

37,478 

153,318 

State. 

1913 

1914 

1915 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Alabama 

Short  tons. 

Short  tons. 

Short  tons. 

31,027 

7,753 

39,113 

25,074 
5,580 

$102,825 

C  olorado 

Georgia 

Kentucky 

28,427 

Missouri 

31,131 

$117,638 

33,317 

$112,231 

158,597 

North  Carolina 

71,290 

Tennessee 

2,098 
12,069 

3,568 
35,069 

10, 113 
9,317 

16,273 
27,143 

Another 

19,793 

Total 

45,298 

156,275 

52,747 

155,647 

108,547 

381,032 

State. 


Alabama , 

Colorado , 

Georgia , 

Kentucky , 

Missouri , 

North  Carolina. 

Tennessee , 

Another 

Total.... 


1916 


Quantity. 


Short  tons. 

7,631 

481 

104,784 

11,068 

58,223 

878 

32,416 

6,471 


221,952 


Value. 


$27,198 

3,005 

401,295 

54,995 

365,111 

3,246 

123,986 

32,396 


1,011,232 


1917 


Quantity. 


Short  tons. 
1,976 


111,300 
6,720 

59,046 
1,019 

16,972 
9,855 


206,888 


Value. 


$8,868 


601,895 
36,084 

391,363 

5,080 

79,058 

48,836 


1,171,184 


1918 


Quantity. 


Short  tons, 
1,794 


69,318 

^')^ 
49,094 

22,542 
12,620 


155,368 


Value. 


$9,976 

"418,' ire 

393,738 

141,844 
81,169 


1,044,906 


1  Included  in  "  AU  other." 
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Mining  of  harytes, — The  method  of  mining  crude  barytes  in  the 
two  domestic  producing  districts  varies  greatly,  although  in  both 
the  mining  is  a  surface  operation.  In  the  Missouri  district  the 
mining  is  all  done  by  pick  and  shovel,  while  in  the  southern  district 
it  is  largely  done  by  means  of  steam  shovels,  which  permit  of  larger- 
scale  operations. 

In  Missouri  the  crude  barytes  or  "  tiff,"  which  is  the  local  name, 
is  mined  chiefly  by  individuals  on  a  small  scale,  because  of  the  charac- 
ter of  the  deposits,  which  are  pockets  near  the  surface  and  which 
are  scattered  over  a  large  area.  It  is  doubtful  whether  the  character 
of  the  deposits  in  Missouri  will  justify  modem  methods  of  mining, 
such  as  the  use  of  steam  shovel  followed  by  log  washing.  The  gen- 
eral method  is  to  sink  a  shallow  pit  about  4  feet  in  diameter,  raise 
the  ore  by  windlass,  and  then  spread  it  out  to  dry  in  order  to  loosen 
adhering  clay.  The  dried  ore  is  then  placed  in  a  "rattler,"  which 
is  a  wooden  box  with  holes  in  the  bottom.  This  removes  the  clay  and 
small  pieces  of  ore.  If  the  crude  barytes  has  quartz  or  iron  minerals 
adhering  to  it,  these  are  removed  by  hand  by  means  of  a  small 
hatchet-like  tool.  After  the  ore  is  cleaned  it  is  placed  in  stock  piles 
until  it  can  be  hauled  to  the  railroad  for  shipment. 

The  southern  barytes  deposits  have  been  developed  on  a  more  ex- 
tensive scale  than  those  of  the  Missouri  district.    In  many  cases  the 
large  consumers  of  crude  barytes  in  the  East  have  developed  deposits 
to  supply  their  own  requirements.    In  all  of  these  large-scale  de- 
velopments the  barytes  is  mined  by  means  of  the  steam  shovel.    The 
barytes  deposits  in  the  southern  districts,  as  a  rule,  are  more  evenly 
distributed  than  in  the  Missouri  district,  which  permits  economical 
mining  by  means  of  steam  shovels.     Developments  on  a  smaller  scale 
in  the  southern  field  involve  dry  mining  with  picks  and  shovels  in 
open  cuts.     When  the  steam  shovel  is  used  the  ore-bearing  material 
is  loaded  into  dump  cars  and  hauled  a  short  distance  to  the  washing 
plant.    Here  it  is  "  log  washed  "  to  remove  clay  and  earthy  impuri- 
ties.   It  is  then  passed  over  a  revolving  screen.    The  small  pieces 
which  pass  through  the  screen  are  "jigged"  to  remove  chert  and 
other  foreign  minerals,  while  the  large  material  goes  on  to  a  "  picking 
belt,"  where  the  foreign  rock  material  is  picked  out  by  workmen  who 
stand  beside  the  traveling  belt.    The  washed  and  cleaned  ore  is  con- 
veyed to  storage  bins  for  shipment  as  crude  barytes  or  is  subjected  to 
grinding.    The  proportion  of  barytes  in  ore-bearing  material  in  the 
southern  district  usually  runs  from  20  to  35  per  cent. 

The  difference  in  the  methods  used  in  mining  barytes  in  the  Mis- 
souri district  and  the  southern  district  is  reflected  in  the  capital  in- 
vestment. In  Missouri  very  little  capital  outlay  is  necessary.  The 
equipment  required  by  a  miner  is  simply  a  pick  and  shovel  and  a 
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windlass.  The  larger  firms,  however,  have  an  additional  capital  in- 
vestment in  houses  for  the  miners,  which  are  furnished  free  of  charge. 
In  the  southern  district  a  considerable  initial  capital  investment  in 
steam  shovels  and  washing  equipment  is  necessary  before  the  deposits 
can  be  worked  economically. 

Manufacture   of  ground   harytes. — The  preparation  of  ground 
barytes  varies  in  the  different  plants  and  according  to  the  condition 
of  the  crude  ore.    The  general  practice,  however,  is  to  crush  the  ore 
to  about  1  inch  and  by  log  washing  to  remove  clay  and  earthy  ma- 
terial if  the  crude  ore  has  not  already  been  treated  in  this  manner. 
The  cleaned  material  is  then  ground  fiiie,  usually  in  tube  mills.    The 
ground  barytes  suspended  in  water  is  either  run  over  classifying 
screens  or  water  floated  to  separate  any  coarse  particles.    The  finely 
ground  barytes  is  then  usually  bleached  by  washing  with  sulphuric 
acid,  which  removes  stains  due  to  oxides  of  iron.    The  bleached 
product  is  then  washed  several  times  with  water,  after  which  it 
is  dried,  pulverized,  and  packed  either  in  barrels  or  bags.    Very 
little  labor  is  used  in  the  process  of  grinding  after  the  ore  is  shoveled 
into  the  first  crusher  and  until  it  reaches  the  packing  room.    The 
barytes  is  conveyed  mechanically  or  pumped  suspended  in  water. 

Methods  of  marketing  crude  harytes. — ^The  method  of  marketing 
crude  barytes  in  the  United  States  varies  greatly  between  the  south- 
ern and  western  fields.  In  Missouri  some  of  the  crude  barytes  (tiff) 
passes  through  two  and  sometimes  three  hands  before  it  reaches  the 
consumer.  The  miner  sells  to  a  local  dealer,  usually  a  storekeeper  in 
return  for  goods.  This  buyer  sells  to  a  larger  buyer  having  access 
to  the  railroad,  who  in  turn  sells  to  the  consumer.  It  is  seldom  that 
the  consumer  deals  directly  with  the  miners.  In  recent  years,  how- 
ever, there  has  been  a  tendency  on  the  part  of  the  large  consumers  of 
barytes  in  Missouri  to  buy  up  the  Missouri  ore-producing  lands.  At 
the  present  time  two  St.  Louis  firms  have  large  holdings  in  the  Mis- 
souri fields.  These  firms  have  local  agents  who  deal  directly  with 
the  miners  on  a  tonnage  basis.  The  centralization  of  the  industry 
thus  permits  of  more  direct  contact  between  the  consumer  and  the 
producer. 

In  the  southern  fields  the  methods  of  marketing  are  just  the  re- 
verse of  those  in  the  Missouri  fields.  Many  of  the  deposits  are 
worked  by  the  manufacturers  of  barium  chemicals  and  lithopone, 
although  some  of  them  have  crude  barytes  to  sell.  Many  of  the 
miners  sell  direct  to  the  consumers  of  crude  barytes.  This  difference 
is  due  to  the  sudden  shutting  off  of  imports  by  the  war  which  forced 
the  eastern  manufacturers  of  barium  products  to  seek  a  domestic 
supply  and  resulted  in  the  development  of  deposits  by  the  manu- 
facturers themselves. 
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In  the  Missouri  district  crude  barytes  is  sold  on  the  basis  of  the 
short  ton  (2,000  pounds),  while  in  the  southern  district  the  long  ton 
(2,240  pounds)  is  used  in  all  transactions  in  crude  barytes. 

Freight  rates  on  crude  barytes.} — ^The  average  freight  rate  on  crude 
barytes  from  the  Cartersville,  Ga.,  district  to  eastern  lithopone  manu- 
facturers is  $4.45  per  short  ton.  This  average  is  made  up  of  rates 
ranging  from  a  low  rate  of  $3.75  to  Baltimore,  Md.,  and  a  high  rate 
of  $4.73  to  Newark,  N.  J.,  Grasselli,  N.  J.,  Newport,  Del.,  and  Pal- 
merton,  Pa. 

The  average  freight  rate  from  the  Sweetwater,  Tenn.,  district  to  east- 
ern lithopone  manufacturers  is  $4.47  per  short  ton,  or  practically  the 
same  as  the  average  freight  rate  from  the  Cartersville  district.  This 
average  is  made  up  of  rates  varying  from  a  minimimi  of  $3.75  to 
Baltimore  and  a  maximum  of  $4.82  to  Newark,  Grasselli,  and  Pal- 
merton.  Although  the  average  freight  rates  from  Sweetwater  and 
Cartersville  to  eastern  lithopone  manufacturers  are  practically  the 
same,  there  is  little  uniformity  in  rates  to  given  points.  In  some  cases 
the  rate  from  Sweetwater  is  higher  than  the  rate  from  Cartersville 
and  sometimes  lower. 

The  average  freight  rate  from  St.  Louis,  which  may  be  taken  as 
the  shipping  point  for  the  Missouri  district,  to  eastern  manufacturers 
of  lithopone,  is  $5.69  per  short  ton.  This,  compared  with  the  rates 
from  Cartersville  and  Sweetwater,  gives  the  southern  district  an 
advantage  in  transportation  charges  to  the  eastern  lithopone  district 
of  $1.24  per  short  ton.  The  difference  in  rates  has  prevented 
active  competition  between  southern  and  western  crude  barytes  in 
the  eastern  markets.  Missouri  ore,  in  order  to  compete  in  these  mar- 
kets, would  have  to  absorb  the  freight  differential  of  $1.24  in  lower 
prices  for  crude  barytes  f .  o.  b.  St.  Louis. 

Table  4  shows  the  freight  rates  on  crude  barytes  from  the  principal 
producing  points  to  the  principal  consuming  points. 


Table  4. — Freight  rates  on  crude  barytes  per  short  ton  in  carload  lots, 

[Compiled  from  files  of  Interstate  Commerce  Commission  as  of  May  26, 1920.    Rates  are  current  all  rail 

and  commodity  rates,  unless  noted.] 


To— 


Camden,  N.J 

Newark,  N.  J , 

Grasselli,  N.  J , 

Newport,  Del 

Baltimore,  Md , 

Palmerton,  Pa 

Chicago,  111 

Philadelphia,  Pa , 

1  Rates  used  in  this  discussion  obtaining  on  May  26, 1920 

2  From  Reagan,  Tenn. 


From  Car- 

From Sweet- 

tersville, Ga., 

water.  Tenn., 

Tninimum 

minimnm 

carload  of 

carload  of 

60,000  pounds. 

60,000  pounds. 

$4.29 

4.73 

$4.82 

4.73 

4.82 

4.73 

4.29 

3.75 

2  3.75 

4.73 

4.82 

«5.54 

4  4.46 

4.29 

4.29 

From  St. 

Louis,  Mo., 

minimum 

carload  of 

40,000  pounds. 


$5.60 
6.00 


6. 
5. 
5. 
5. 
2. 


00 
60 
40 
60 
10 


5.60 


>  Ohio  River  combination. 

i  Minimum  carload  weight  44,800  pounds. 
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Extent  of  harytes  deposits  in  the  United  States. — One  of  the  ques- 
tions of  principal  importance  in  considering  a  duty  on  barytes  is  the 
extent  and  availability  of  deposits  in  the  United  States.  Under  the 
stimulus  of  war  conditions  the  production  of  barytes  in  the  United 
States  increased  fourfold  from  1914  to  1916,  and  supplied  the  entire 
domestic  consimiption.  But  there  is  very  little  definite  information 
as  to  the  extent  of  the  deposits,  and  owing  to  the  general  nature  of 
the  deposits  it  would  be  practically  impossible  to  arrive  at  any  accu- 
rate estimate  of  the  total  domestic  barytes  resources. 

In  the  absence  of  official  governmental  information  on  the  barytes 
resources  of  the  United  States,  the  Tariff  Commission  sent  out  ques- 
tionnaires to  both  producers  and  consumers  of  barytes  requesting 
information  on  the  extent  of  domestic  deposits.  There  developed  a 
distinct  cleavage  of  opinion  between  the  two  interested  groups.  The 
question  submitted  on  the  subject  was  as  follows : 

For  what  length  of  time  do  you  consider  that  the  barytes  resources  of  the 
"United  States  are  capable  of  supplying  the  total  domestic  recjuirements?  Olve 
your  reasons. 

Manufacturers  of  lithopone,  the  largest  consumers  of  barytes,  esti- 
mated the  life  of  deposits  which  are  being  worked  at  the  present  time 
from  a  minimum  of  two  years  to  a  maximum  of  seven  years,  Litho- 
pone manufacturers  were  supplied  prior  to  the  war  with  German 
barytes  at  a  cost  less  than  that  of  domestic  barytes.  The  following 
statements  are  taken  from  consimiers'  replies  to  the  above  question : 

"A  careful  review  of  the  different  mining  sections  in  the  East  leads  us  to 
believe  that  the  new  developed  barytes  resources  are  capable  of  supplying  the 
domestic  requirements  for  not  more  than  two  years." 

"  From  five  to  seven  years.  This  statement  Is  made  after  a  rather  exhaustive 
study  of  the  various  barytes  producing  districts  and  spending  of  considerable 
money  in  exploration  work,  and  it  is  believed  that  practically  all  of  tlie  com- 
mercial deposits  have  been  uncovered." 

"At  present  rate  of  consumption  the  known  higher  grade  der^osits  of  to-day 
will  be  exhausted  in  from  three  to  five  years.  Low-grade  ores  (90  per  cent 
BaS04)  if  they  can  be  made  suitable,  which  is  questionable,  could  Hui>ply  the 
mai^ets  for  a  longer  period  (5  to  10  years)." 

On  the  other  hand  barytes  producers  state  that  domestic  deposits 
can  supply  the  demand  for  an  indefinite  period-  The  following 
replies  are  quoted  from  producers  of  barytes : 

**  In  the  writer's  or^nion  the  answer  to  this  question  as  it  stands  would  be 
'Indefinitely,'  provided  the  proper  stimulus  was  given.  Barytes  is  one  of  the 
most  widely  distributed  mineral  substances  that  we  know  of.  There  haK, 
however,  up  to  the  last  few  years  been  no  incentive  for  the  development  of 
American  resources,  at  least  in  what  might  be  called  the  eastern  mmfytmrd 
district" 

"The  fact  that  several  properties  have  been  workeil  for  15  years  past,  and 
are  now  only  developed  to  a  good  working  basin  and  are  known  to  be  good  for 
15  to  20  years  to  come  assures  us  that  we  are  safe  as  to  our  supply." 
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"  Unlimited  supply  in  Missouri  fields  ♦  •  ♦.  Portions  tliat  have  been  pro- 
ducing for  the  past  40  years  are  still  yielding  good  tonnage,  and  geolo^sts 
estimate  that  the  surface  ore  has  only  been  touched  and  that  heavier  deposits 
lie  deeper." 

The  possibility  of  increasing  the  production  of  barytes  is  more 
promising  in  Georgia  and  Tennessee  than  in  the  Missouri  district. 
The  first  two  districts  seem  to  contain  large  quantities  of  ore  and 
could  probably  be  developed  to  a  point  where  they  would  supply  axx 
increased  demand  of  eastern  manufacturers. 

Owing  to  geological  and  geographical  disadvantages,  the  known 
domestic  deposits  in  the  southern  district  will  probably  not  be  able  to 
compete  on  even  terms  in  the  Atlantic  coast  market  with  barytes  im- 
ported from  Germany.  The  German  deposits  are  of  vein  formation 
and  require  only  drilling  and  blasting  to  make  the  ore  available  for 
shipment.  The  known  domestic  deposits,  on  the  other  hand,  are  of 
such  a  character  that  the  ore-bearing  material,  aftey*  mining,  requires 
washing  and  mechanical  separation  from  foreign  rock  material — a 
process  which  involves  additional  equipment — ^before  the  ore  is  ready 
to  be  marketed  as  crude  barytes.  Prior  to  the  war  the  freight  rate 
from  German  mines  to  Atlantic  ports  was  about  $3  per  ton  as  com- 
pared with  the  freight  rate  from  Georgia  and  Tennessee  to  the  east- 
em  markets  of  about  $4.45  a  ton.  In  view  of  the  difference  in  mining 
methods  and  the  difference  in  freight  rates,  it  would  appear  that 
competition  would  be  difficult  under  normal  conditions. 

In  considering  a  duty  on  barytes  the  extient  to  which  the  cost  of 
crude  barytes  enters  into  the  cost  of  manufactured  products  should 
also  be  taken  into  account.  (See  pp.  72  and  87  for  further  discussion 
of  this  phase  of  the  subject.)  From  the  cost  figures  the  effect  which  a 
decrease  or  increase  in  the  cost  of  barytes  would  have  on  the  total 
cost  of  a  particular  product  can  be  determined. 

PRODUCTION  or  BARYTES  IN  FOREIGN   COUNTRIES. 

Germany. — Germany  has  large  deposits  of  crude  barytes  of  an  ex- 
ceedingly good  grade  and  prior  to  the  war  was  the  largest  producer 
of  barytes  and  of  barium  chemicals.  In  1913  she  exported  174,235 
short  tons  or  nearly  four  times  as  much  as  was  produced  the  same 
year  in  this  country  and  three  times  as  much  as  was  produced  in  the 
United  Kingdom.  Her  production  of  crude  barytes  during  1908  was 
about  210,000  metric  tons  (231,000  short  tons)  valued  at  around 
2,000,000  marks  (about  $500,000 ).i  The  exports  of  Germany  as 
shown  by  Table  5  increased  about  75,000  short  tons  from  1909  to  1913. 
This  indicates  a  growth  of  her  output,  so  it  is  reasonable  to  assume 
that  Germany's  production  of  crude  barytes  just  prior  to  the  war  was 
at  least  300,000  short  tons.  The  production  in  the  United  States 
during  the  war  increased  to  a  maximum  of  221,952  short  tons  in  1916, 


^  Bartling.  Dr.  Richard :  "  Die  Schwerspatlagerstaten  Deatschlands/'  1911. 
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which  gives  the  United  States  an  output  second  only  to  that  of 
Germany. 

Table  5,  which  shows  the  German  exports  and  imports  of  barytes 
and  celestite  (natural  strontium  sulphate,  which  is  relatively  unim- 
portant in  quantity),  is  indicative  of  the  growth  of  the  industry  in 
that  country. 

TABI.E  5. — German^a  exports  and  imports  of  harytes  and  ceUstite} 
[From  Vierteljahrshefte  zur  Statistik  des  Deutschen  Reichs.] 


Year. 

Exiwrts. 

Imports. 

Short  tons. 

Valne. 

Short  tons. 

Valne. 

1900 

99,819 
125,962 
141,512 
157,581 
174,235 

$705,310 

787,489 

788,680 

992,818 

1,058,084 

16,049 

6,373 

8,737 

20,575 

21,457 

1104,093 
41,209 
56,692 

133.392 

1910 

1911 : 

1912 

1913 

139. 109 

^  Celestite  Is  naturally  occurring  strontium  sulnhate.    It  is  relatively  unimportant  in  quantity  compared 
with  barytes  so  that  figures  may  be  taken  for  all  practical  purjxNses  as  representing  barytes. 

United  KingdoTth? — ^The  United  Kingdom  in  1919  ranked  third 
in  the  production  of  crude  barytes.  In  1913  her  production  exceeded 
that  of  the  United  States  by  about  10,000  tons.  Production,  how- 
ever, has  increased  during  the  war  more  rapidly  in  the  United  States 
than  in  the  United  Kingdom,  so  that  the  output  in  this  country  in 
1917  was  almost  three  times  that  of  Great  Britain.  The  United 
Kingdom,  in  addition  to  having  large  and  valuable  deposits  of 
barytes,  possesses  deposits  of  wither ite  (barium  carbonate)  which 
can  be  mined  economically.  The  total  annual  output  of  witherite 
in  the  United  Kingdom  since  1880  has  varied  between  6,000  and 
12,000  short  tons,  the  maximum  output  occurring  in  1910.  Table  6 
gives  the  production,  value  at  mine,  and  unit  value  of  crude  barytes 
and  witherite  produced  in  the  United  Kingdom. 


Tabi^  6. — Production  of  harytes  and  tcitherite 

in  the  United  Kingdom* 

Year. 

Quantity 
fshort 
ions). 

Value  at 
mine. 

Unit  value 

per  short 

ton. 

Year. 

Quantity 
(short 
tons). 

Value  at 
mine. 

Unit  value 

per  short 

ton. 

1900 

32,991 
30,927 
26,441 
27,184 
29,486 
32,551 
40,034 
47,011 
43,621 
46,778 

1142,316.00 
135,337.00 
109,078.00 
108,620.00 
120,0'/1.00 
144,136.00 
171,700.00 
187,068.00 
171,403.00 
197,230.00 

S4.31 
4.38 
4.13 
4.00 
4.07 
4.43 
4.29 
3.98 
3.93 
4.22 

1910 

$50,027 
49,412 
50,822 
66,050 
54,802 
69,974 
85,158 
73,424 
74,323 

S213,683.00 
196,538.00 
191,886.00 
205,055.00 
211,722.00 
388,488.00 
620,435.00 
687,797.00 
(*) 

4.27 

1901 

1911 

3.98 

1902 

1912 

3.78 

1903 

1913 

3.66 

1904 

1914 

3.86 

1905 

1915 

1916 

1917 

5.55 

1906 

7.29 

1907    

9.37 

1908 

1918 

(<) 

1909 

'  Abstracted  from  the  following  official  publications  of  the  United  Kingdom :  Report  of 
the  Controller  of  the  Department  for  Development  of  Mineral  Resources  in  the  United 
EOngdom,  1918,  Cd.  9184 ;  and  Carruthers,  R.  G.  et  al..  Special  Reports  on  the  Mineral 
Resources  of  Great  Britain,  Vol.  II. — Barytes  and  Witherite,  Memoirs  of  the  Geological 
Survey  of  Great  Britain. 

'From  Mines  and  Quarries,  Part  III,  Geenral  Report,  with  Staitstics  by  Chief  Inspector 
of  Mines,  Home  Office  of  Great  Britain. 

*  Value  not  available. 
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The  normal  annual  requirements  for  crude  barium  mineral  in  the 
United  Kingdom  amounted  to  about  100,000  tons.  Of  this  quantity, 
in  normal  times,  about  60  per  cent  was  imported,  chiefly  from  Ger- 
many. Prior  to  the  war  little  attention  was  given  m  the  United 
Kingdom  to  the  proper  treatment  of  the  raw  barytes.  The  result 
was  the  domination  of  the  British  market  by  Germany,  who  pro- 
duced a  grade  of  superior  quality  as  to  whiteness  and  fineness  of 
grinding.  Prior  to  the  war  the  best  grade  of  German  ground  barytes 
sold  at  about  50  shillings  ($12.16),  and  the  second  grade  at  30 
shillings  ($7.30)  per  ton  delivered  in  London.  A  product  equal  in 
quality  to  that  formerly  imported  into  the  United  Kingdom  is  now 
being  supplied  by  English  manufacturers.  A  conservative  estimate 
places  the  quantity  of  high-grade  barytes  ore  "  in  sight "  in  1918 
in  the  United  Kingdom  at  500,000  tons,  which  is  equivalent  to  a  five- 
year  supply.  There  are,  however,  many  large  and  undeveloped 
deposits  in  both  England  and  Ireland,  so  that  requirements  of  the 
United  Kingdom  can  be  supplied  for  many  years. 

About  70  per  cent  of  the  barytes  consumed  in  the  United  Kingdom 
is  used  in  the  manufacture  of  lithopone  and  paints.  The  remainder 
is  used  IQ  paper,  rubber,  and  linoleum  manufacture.  Witherite  is 
used  chiefly  by  chemical  manufacturers  in  the  production  of  barium 
chemicals. 

Table  7  gives  the  production,  imports,  exports,  and  apparent  con  - 
sumption  of  barytes  in  the  United  Kingdom : 


Table  7. — Apparent  consumption  of  barytes  in  the  United  Kingdom, 


■* 


Calendar  year. 


Production. 


1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920  (5  months). 


Short  tons. 
50,027 
49,412 
50,822 
56,050 
54,802 
69, 974 
85,158 
73,424 
74,323 


Imports.  > 


Short  tons. 

50,876 

54,054 

64,412 

61, 188 

35,379 

7,937 

10,343 

1,566 

1,658 

22,972 

13,271 


Exports.' 


Short  tons. 
12, 874 
9,432 
9,933 
6,425 
3,337 
2,748 
4,733 
4,207 
1,757 
1,360 
317 


Apparent 

consump- 

tion. 


Short  tons. 
88,029 
94,034 
105, 301 
110,  813 
86,844 
75,163 
90,768 
70,783 
74,224 


» From  the  Annual  Statement  of  the  Trade  and  Commerce  of  the  United  Kingdom. 

Other  foreign  cov/ntries.'^ — Other  foreign  countries  which  produce 
barytes  in  appreciable  quantities  are  Belgium,  Spain,  France,  and 
Italy.  The  output  of  Belgium  has  varied  considerably,  but  may  be 
taken  as  between  20,000  and  30,000  tons.  The  production  of  Italy 
increased  during  the  war  from  13,000  tons  in  1914  to  about  19,000 
tons  in  1917.    The  production  of  France  prior  to  the  war  was  about 

3  Figures  of  production  from  Mineral  Industry,  New  York,  1918. 
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12,000  tons;  statistics  for  later  years  are  not  available.  The  output 
of  barytes  in  Spain  increased  from  4,000  tons  in  1916  to  about 
10,000  tons  in  1917. 

IMPORTS  INTO  THE  UNITED  STATES. 

The  imports  of  crude  barytes  were  increasing  prior  to  the  war, 
and  in  1914  amounted  to  36,456  short  tons,  valued  at  $63,260.  The 
imports  of  ground  or  manufactured  barytes  were  considerably  less 
and  in  1914  had  reached  6,026  short  tons,  valued  at  $42,625.  Imports, 
svhich  were  almost  wholly  from  Germany,  were  shut  off  with  the  out- 
break of  the  war,  and  there  have  been  practically  no  imports  of 
barytes  since  1915. 

Tables  8  and  9  show  the  imports  for  consumption  of  crude  and 
ground  barytes  since  1910. 

Table  8. — Imports  of  crude  barytes  for  consumption  in  the  United  States, 

1910-1919, 

[Bar3rta,  sulphate  of,  or  barytes,  including  barytes  earth,  unmanufactured.] 


Fiscal  year. 


19101- 
1910  a. 
1911.. 
1912. . 
1913. . 
1914  ». 
1914  <. 
1915. . 
1916. . 
1917.. 
1918. . 
1919.. 


Rate  of  duty. 


75  cents  per  ton 

$1.50  per  ton 

do 

do 

do 

do 

15  per  cent,  ad  valorem. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity 

(shorttoiis). 


2,600 

9,395 

20,602 

23,607 

31,761 

6,680 

29,776 

10,770 

17 


6 
39 


Value. 


$10,824 
21,286 
46,06. 
40,941 
63,345 
12,313 
50,947 
21,087 
245 


63 
245 


Duty 
collected. 


11,674 

12,582 

27,592 

31,482 

42,537 

8,946 

7,642 

3,163 

37 


9 
37 


Value  per 

unit  of 
quantity. 


14.33 
2.27 
2.19 
1.74 
1.99 
1.84 
1.71 
1.96 

14.41 


10.50 
6.28 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent, 
15.47 
59.11 
61.23 
76.90 
67.15 
72.65 
15.00 
15.00 
15.00 


15.00 
15.00 


1  From  July  1  to  Aug.  5, 1909. 

«  From  Aug.  6, 1909,  to  June  30, 1910. 


»  From  July  1  to  Oct.  3. 1913. 

4  From  Oct.  4, 1913,  to  June  30, 1914. 


Table  9. — Imports  of  ground  barytes  for  consumption  i/n  the  United  States, 

1910-1919 

[Baryta, sulphate  of,  or  barytes,  including  barytes  earth,  manufactured.] 


Fiscal  year. 


1910.. 
1911.. 
1912. . 
1913. . 
1914 ». 
1914  «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


15.25  per  ton 

do 

do 

do 

do 

20  per  cent  ad  valorem. 
do 


.do. 
.do. 
.do. 
.do. 


Quantity 
(short  tons). 


3,023 
3,655 
3,012 
5,145 
1,107 
4,919 
1,966 


235 


Value. 


S27,191 

26,462 

21,642 

36,819 

7,520 

35,105 

14,997 

2 

3,813 


Duty 
collected. 


114,169 

17, 131 

14,117 

24,119 

5,184 

7,021 

2,999 


763 


Value  per 

luiit  of 
quantity. 


18.99 
7.24 
7.19 
7.16 
6.79 
7.14 
7.63 


16.23 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
52.11 
64.74 
65.23 
65.61 
68.94 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 


1  From  July  1  to  Oct.  3, 1913. 


«  From  Oct.  4, 1913,  to  June  30, 1914. 
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BABYTES,  BARIUM   CHEMICALS,  AND  LITHOPOKE. 


PRICES. 


United  States. — ^The  average  dutiable  value  of  crude  barytes  im- 
ported from  1912  to  1915,  inclusive,  was  $1.85  per  short  ton,  as  shown 
by  import  statistics.  Information  from  consular  invoices  shows  that 
the  prewar  price  of  crude  barjrt^es  was  about  $1.75  per  short  ton 
f .  o.  b.  German  mines.  Freight  charges  from  the  mine  to  Atlantic 
ports  made  the  price  of  crude  barytes  about  $4.70  per  short  ton  ex  ship 
at  New  York  or  Philadelphia.  To  this  price  must  be  added  the 
duty  under  the  act  of  1913  and  barge  or  switching  charge  to  eastern 
consumers,  so  that  the  price  delivered  at  plants  was  about  $5.20  per 
short  ton.  This  price  varied  somewhat  according  to  individual  con- 
ditions, but  the  figures  given  may  be  taken  as  an  average.    Table 

10  shows  the  detail  of  the  price  of  imported  crude  barytes  for  1914 : 

Table  10. — Average  price  per  short  ton  of  crude  larytea  imported  from 

Qermany^  191Jf, 

Price  f.  o.  b.  mine $1. 75 

Railroad  and  river  freiglit  to  Rotterdam 1. 20 

Ocean  freight : 1.  75 

Price  ex  ship  New  Yorli  or  Philadelphia  (duty  not  paid) 4. 70 

Price  delivered  at  plants  on  Atlantic  coast  * 5. 20 

*     _ 

The  price  of  domestic  crude  barytes  f.  o.  b.  St.  Louis  has  about 
doubled  during  the  war.  The  price  from  May,  1913,  until  Novem- 
ber, 1915,  varied  very  little  from  $4.90  per  short  ton.  The  price 
then  increased  to  $9.80  per  ton  in  October,  1918,  and  this  price  was 
in  force  imtil  May,  1919,  when  it  decreased  to  $8.80  per  ton.  In 
November,  1919,  the  price  increased  sharply  to  $10.80  per  ton.    Table 

11  shows  the  market  price  of  crude  barytes  per  short  ton  f.  o.  b. 
Missouri  shipping  points. 

Table  11. — Market  price  of  crude  "barytes  f.  o,  6.  Missouri  shipping  points, 

[Dollars  per  short  ton,] 


Date. 


1912, 
1912, 
1913, 
1913, 
1914, 
1915, 
1915, 
1916, 
1916, 
1916, 
1917, 
1918, 
1918, 
1918, 
1919, 
1919, 
1919, 
1920, 


January  to  October 

October  to  December,  Inclusive. 

January  to  Kav 

May  to  December,  inclusive 

entire  year 

January  to  November 

November  and  December. ...... 

January 

Feoruaryand  March 

April  to  December,  inclusive . . . 

entire  year 

January  to  August 

August  and  September 

October  to  December,  inclusive. 

January  to  May 

May  to  November 


November  and  December. 
January  to  April 


Washing- 
ton Counfy, 

St.LouiSy 
western 

Moydis* 
trict. 

Missouri 

district. 

14.25 

$4.90 

5.50 

6.15 

7.00 

7.65 

4.25 

4.90 

4.25 

4.90 

4.25 

4.90 

4.50 

5.15 

4.50 

5.15 

5.00 

5.65 

7.00 

7.65 

7.00 

7.65 

7.00 

7.80 

8.00 

8.80 

9.00 

9.80 

9.00 

9.80 

8.00 

8.80 

10.00 

10.80 

laoo 

laso 

1  From  consular  invoices  of  individual  shipments. 

2  Includes  duty  under  the  act  of  1913  and  barge  or  switching  diarge  im  plant. 
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Contract  prices  on  Missouri  ground  barytes  f .  o.  b.  St,  Louis  have 
not  increased  in  the  same  ratio  as  crude  barytes.  Table  12  shows 
contract  prices  of  ground  barytes  f.  o.  b.  St.  Louis  in  carload 
shipments. 


Table  12. — Contract  price  of  Missouri  ground  barytes  f.  o.  6.  St,  Louis  in 

carload  shipments. 


Year. 

Per 
short  ton. 

Year. 

Per 
short  ton 

1912 

913.00 
15.50 
13.00 
13.00 
13.00 

1917 

S19.00 

1913 

1918 

moo 

1914 

1919 

21.50 

1915 

1920 

21.50 

1916 

The  price  of  crude  barytes  f.  o.  b.  Cartersville,  Ga.,  increased 
from  $4:.26-$6.00  per  short  ton  in  1916  to  $8.95  per  short  ton  in  the 
first  half  of  1920.  The  price  of  ground  barytes  f .  o.  b.  Cartersville 
has  been  more  constant  than  that  of  crude  barytes.  The  price  of 
ground  barytes  was  $17.85  per  short  ton  from  1916  to  1918,  inclusive, 
and  then  increased  to  $18.75  in  1919  and  the  first  part  of  1920.  Table 
13  shows  the  price  of  crude  and  ground  barytes  f .  o.  b.  Cartersville, 
Ga.,  since  1916 : 

Table  13. — Prices  of  crude  and  ground  harytes  per  short  ton  A  o.  6.  Carters- 
ville, Ga. 


Year. 

Grade. 

Gronnd. 

1916 

$4.25-$6.00 

4.90-6.70 

6. 45-  8. 00 

7.35-8.95 

8.96 

117.85 

1917 

17.85 

1918 

17.85 

1919 

18.75 

1920 ...                            .... 

18.76 

United  Kingdom. — ^Price  quotations  on  crude  barytes  in  the  United 
Kingdom  are  not  available.  Table  6,  which  gives  the  production  of 
crude  barytes  in  the  United  Kingdom  shows  an  average  reported 
value  of  $3.86  per  short  ton  in  1914,  which  increased  to  $9.37  in  1917, 
the  latest  year  for  which  complete  statistics  are  available.  The  in- 
crease in  the  price  of  ground  barytes  in  the  United  Kingdom  during 
the  war  was  about  in  the  same  proportion  as  in  this  country.  The 
increase,  however,  began  in  1912  and  shows  a  gradual  trend  upward 
from  that  time,  while  the  increase  in  price  in  the  United  States  did 
not  begin  until  1916.  The  price  in  the  United  Kingdom  has  usually 
been  lower  than  the  price  in  this  country.  Table  14  shows  the  price 
of  ground  barytes  by  quarters  in  the  United  Kingdom  as  quoted  by 
the  Chemical  Trade  Journal  and  Chemical  Engineer  of  London. 

352840— a4— 21 3 
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Tablb  14.— Price  ot  iround  barytea  in  lh€  Vnilei  Kingdom,  1910-1919;  per  short 


.o.ft_r  ™..™ 

—  ,11  ti 

WiJ-jwum 

~l_.,q     - 

B.77-    *.  a 

S=E 

1917-Jaiinmy 

See;e 

October 

""-ST' 

1S.03-    8.29 

13.03-    fl.ZB 

3b:io-  SsilJ 

£;;;;;;;:;;;; 

30.42- 60.ra 

1  Taken  trtnn  Chemical  Trade  Journal  and  Chemical  EngliieeT,  Loadoo.  Lbted  as  bsrlnm  sulpbate, 
natlTelevlgBtsd,  I.  o.  r.  at  worka  or  usual  ports  oCsblpmeDt. 

Germany, — Barytes  is  not  regularly  quoted  in  (rerman  chemical 
trade  journals.  The  following  prices  are  offerings  of  crude  and 
ground  barytes,  which  were  received  by  American  £nus  from  Ger- 
man firms.'  The  prices  quoted  in  these  letters  are  tabulated  and 
converted  in  Tables  15  and  16  at  the  par  value  of  the  mark  and  at 
the  exchange  value  of  the  mark  on  the  date  the  letters  were  written. 

Tabi*  15. — Prices  of  crude  barytes,  free  Hamburg  or  Bremen,  Oct.  21,  1919. 


orado. 

Price  per  short  tOD. 

Hatka. 

r^ 

Mark- 

10.006. 

«a 

'IK 

:    Bremen,   Haml>v.rg, 


Brand. 

Class. 

Piiw. 

Marks  per 

DoIlarB  per  short  ton. 

Mark- 

tD.2382. 

Uark~ 

(0.04. 

BWOOO 

3 

JI&S 

•|| 

Ill  u 

■Original  Mtera  In  Qlea  of  the  Tariff  CommlsaioD. 
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COMPETITIVB  CONDITIONS. 

The  situation  prior  to  the  war. — ^The  Atlantic  coast  market  for 
crude  barytes  was  supplied  exclusively  by  imports,  chiefly  from 
Germany,  amoimting  to  between  36  and  45  per  cent  of  the  total 
domestic  consumption  of  crude  barytes.  The  interior  points  at 
which  imported  barytes  could  compete  with  the  domestic  ore  pro- 
duced in  Missouri  depended  wholly  on  the  cost  of  transportation  or 
freight  rates  to  the  market  in  question.  The  outlet  for  domestic 
crude  barytes  prior  to  the  war  was  thereby  restricted  to  supplying 
the  middle  western  manufacturers  of  ground  barytes,  while  the  im- 
ported crude  barytes  was  coi^sumed  almost  wholly  by  eastern  manu- 
facturers of  lithopone. 

This  division  of  the  domestic  market  did  not  exist  in  the  case  of 
ground  barytes.  Under  the  duties  in  the  act  of  1909  for  ground  or 
manufactured  barytes  ($5.25  per  ton),  domestic  ground  barytes  was 
able  to  compete  in  the  Atlantic  coast  market  with  imported  ground 
barytes.  It  is  estimated  that  prior  to  the  war  about  50  per  cent  of 
the  ground  barytes  manufactured  in  the  Middle  West  was  shipped 
to  and  consumed  in  the  Atlantic  coast  market.  The  imports  of 
ground  or  manufactured  barytes  prior  to  the  war  were  only  about 
15  per  cent  of  the  imports  of  crude  barytes,  which  shows  that  the 
competition  between  domestic  and  foreign  barytes  was  chiefly  in  the 
crude  ore.  Table  17  shows  the  imports  of  ground  and  crude  barytes 
for  1911  to  1913,  inclusive. 

Taboc  17. — Comparison  of  imports  of  crude  and  ground  harjftes,  1911-1913, 


Fiscal  year. 

Oroand 
baiytes. 

Crade 
barytes. 

1911 

Short  tons. 
3,655 
3,012 
5,145 

Short  tons, 
20,602 
23,507 
31,761 

1912 

1913 

The  present  situation. — The  deposits  of  barytes  in  the  southern  dis- 
trict have  an  advantage  over  Missouri  deposits  of  about  $1.25  per 
short  ton  in  freight  rates  to  the  Atlantic  coast  market.  War  condi- 
tions have  therefore  not  changed  the  competitive  situation  as  far  as 
middle  western  producers  of  crude  barytes  are  concerned.  With  nor- 
mal conditions  restored  competition  in  crude  barytes  in  the  Atlantic 
coast  market  will  be  between  the  foreign  product  and  domestic  crude 
barytes  produced  in  Georgia,  Tennessee,  and  Kentucky ;  crude  barytes 
produced  in  Missouri  will  not  be  able  to  compete  in  this  market  even 
under  existing  conditions. 

In  the  matter  of  ground  barytes,  however,  the  manufacturers  in 
the  Middle  West  continue  to  ship  about  50  per  cent  of  their  product 
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to  the  Atlantic  coast  market.  Although  ground  barytes  from  the 
southern  district  has  a  lower  freight  rate  to  Atlantic  coast  markets 
than  Missouri  ground  barytes,  the  Missouri  product  still  supplies  a 
large  portion  of  this  market.  This  may  be  explained  by  the  fact  that 
eastern  lithopone  and  barium  chemical  manufacturers  developed  the 
southern  deposits  chiefly  to  supply  their  raw-material  requirements. 
Missouri  barytes  is  a  softer  variety  and  is  better  adapted  for  the  man- 
ufacture of  ground  barytes  than  is  the  southern  ore.  It  is  evident 
that  the  producers  of  crude  barytes  in  the  southern  district  are  par- 
ticularly interested  in  retaining  the  Atlantic  coast  market  for  crude 
barytes  while  the  Missouri  producers  and  manufacturers  of  ground 
barytes  are  more  interested  in  being  able  to  hold  this  market  for 
groimd  barytes,  which  they  largely  supplied  prior  to  the  war. 

TABIFP  HISTORY. 

Barytes  or  barimn  sulphate,  unmanufactured  or  manufactured,  has 
been  dutiable  since  the  passage  of  the  act  of  1883,  with  the  exception 
of  the  period  covered  by  the  act  of  1894,  when  barytes  unmanufac- 
tured, including  barytes  earth,  was  free  of  duty.  Witherite  (natural 
barium  carbonate)  has  uniformly  been  exempt  from  duty  since  1883. 
The  duties  levied  on  barytes,  unmanufactured  and  manufactured,  and 
the  provisions  for  witherite  beginning  with  the  act  of  1883  are  as 
follows: 


♦*! 


Act  of— 

Para- 
graph. 

1883 

1883 

1883 

1890 

40 

41 

603 

49 

1890 

1894 

1894 

500 

37 

395 

1897 

44 

1897...... 

1909 

489 
42 

1909 

1913 

711 
51 

1913 

646 

Tariff  classification  or  description. 


Baryta,  sulphate  of,  or  barytes,  unmanufactured 

Baryta,  sulphate  of,  or  barytes,  manufactured 

Baryta,  carbonate  or  witherite 

Baryta,  sulphate  of,  or  barytes,  including  barytes  earth: 

Unmanufactured 

Manufactured 

Banrta,  carbonate  of,  or  witherite 

Baryta,  sulphate  of,  or  barytes,  manufactured , 

Baryta,  carbonate  of,  or  witherite,  and  baryta,  sulphate 
of,  or  barytes,  unmanufactured,  including  barytes 
earth. 
Baryta,  sulphate  of,  or  barjrtes,  including  barytes  earth: 

IJnmanufactured 

Manufactured 

Bar3rta,  carbonate  of,  or  witherite 

Baryta,  sulphate  of,  or  barytes,  Including  barytes  earth: 

Unmanufactured 

Manufactured 

Witherite 

Baryta,  sulphate  of,  or  barytes,  including  barytes  earth: 

unmanufactured 

Manufactured 

Witherite 


Rates  of  duty,  specific 
and  ad  valorem. 


10  per  cent  ad  valorem, 
i  cent  per  pound. 
Free. 

$1.12  per  ton. 

16.72  per  ton. 

Free. 

S3  per  too. 

Free. 


75  cents  per  ton. 
$5.25  per  ton. 
Free. 

$1.50  per  ton. 
$5.25  per  ton. 
Free. 

15  per  cent  ad  valorem. 
20  per  cent  ad  valorem. 
Free. 


ooNSTRiTcrnoN  or  the  law. 


In  a  case  under  the  act  of  1894  in  which  the  importers  furnished 
no  evidence  to  support  their  protest,  ground  carbonate  of  baryta  was 
held  dutiable  as  an  unenumerated  manufactured  article  and  not 
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exempt  from  duty  as  native  or  unmanufactured  carbonate  of  baryta 

or  witherite  of  commerce.    (G.  A.  3622,  T.  D.  17483.)    Under  the  act 

of  1897  'which  removed  the  limitation  to  carbonate  of  baryta  in  its 

unmanufactured  condition,  ground  carbonate  of  baryta  was  held 

exempt  from  duty.    (G.  A.  4243,  T.  D.  19947.)    In  a  court  decision 

likewise  classifying  precipitated  carbonate  of  baryta,  paragraph  489 

of  the  act  of  1897  was  declared  not  limited  to  the  particular  kind  of 

carbonate  of  baryta  known  as  witherite,  but  included  all  carbonates 

of  baryta  whether  or  not  known  by  the  name  of  witherite.    (Gabriel 

&  Schall  v..  United  States,  121  Fed.,  208 ;  followed  by  the  Board  of 

General  Appraisers  in  G.  A.  5314,  T.  D.  24331,  and  G.  A.  7141,  T.  D. 

31145.)     A  like  conclusion  was  reached  by  the  Court  of  Customs 

Appeals.    (United  States  v,  Gabriel  &  Schall,  1  Ct.  Cust.  Appls.,  90.) 

The  provision  for  "  witherite  "  in  paragraph  711  of  the  act  of  1909 

was,  however,  declared  to  be  limited  to  the  natural  crude  mineral  ore 

and  not  inclusive  of  precipitated  carbonate  of  baryta,  which,  being  a 

chemical  salt,  was  held  dutiable  under  paragraph  3  of  that  act.    (G. 

A.  7262,  T.  D.  31810.) 
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THE  BARIUM  CHEMICAL  INDUSTRY. 


DESC5RIPTI0N   AND   USES. 

The  term  "barium  chemicals"  is  used  in  this  report  to  include 
various  barium  salts  or  compounds  which  are  manufactured  by  chem- 
ical processes  from  the  barium  minerals,  barytes  and  witherite. 

Blanc  fixe  or  artificial  sulphate  of  harytes^  as  it  is  described  in  the 
tariflp  act  of  October  3, 1913,  is  barium  sulphate  which  has  been  pre- 
cipitated from  a  solution  of  a  soluble  barium  salt  by  means  of  a 
sulphate,  usually  salt  cake.  The  term  "blanc  fixe,"  which  means 
permanent  white,  is  generally  used  in  commerce  to  designate  this 
article.  The  term  "precipitated  barium  sulphate"  describes  the 
product  much  more  accurately  than  artificial  sulphate  of  barytes. 
As  the  term  "barytes"  alone  signifies  barium  sulphate,  the  phrase 
"sulphate  of  barytes"  is  redundant.  Blanc  fixe  is  the  best  grade 
of  barium  sulphate  for  pigment  purposes,  both  as  to  whiteness  and 
fineness  of  the  product.  In  chemical  composition  blanc  fixe  is  prac- 
tically identical  with  natural  ground  barytes,  but  its  physical 
properties  are  different.  The  two  products  should  not  be  con- 
fused. Blanc  fixe  is  largely  used  where  a  pure  white  pigment  or 
filler  is  desired,  as  in  paints,  rubber  goods,  linoleum,  oilcloth,  and 
glazed  paper.  It  is  also  used  in  lithographic  inks,  as  a  base  for  lake 
colors,  and  is  used  extensively  as  a  pigment  by  the  United  States 
Navy  in  "battleship  gray,"  which  contains  about  45  per  cent  of 
blanc  fixe.  Blanc  fixe  under  the  name  of  chemically  pure  barium 
sulphate  is  used  as  an  indicator  in  X-ray  photography.  It  is  placed 
on  the  market  in  pulp  and  as  a  dry  powder.  The  pulp  is  a  paste 
containing  about  30  per  cent  of  water  and  is  used  chiefly  by  the  paper 
and  lithographic  ink  manufacturers.  The  dry  powder  is  used  for 
pigment  purposes. 

Barium  carbonate  is  a  white  insoluble  barium  salt  prepared  by 
precipitation  from  a  solution  of  barium  sulphide  with  soda  ash.  Its 
largest  use  is  in  the  ceramics  industry  for  the  manufacture  of 
optical  glass,  for  which  purpose  a  chemically  pure  product  is  re- 
quired. Recently  it  has  assumed  importance  in  the  manufacture  of 
flat  wall  paints,  and  this  use  will  undoubtedly  increase.     These 
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paints  when  containing  about  45  per  cent  of  precipitated  barium 
carbonate  produce  a  velvety  finish.  Witherite  (natural  barium  car- 
bonate) can  not  be  used  for  this  puipose  and  should  not  be  confused 
with  precipitated  barium  carbonate.  It  is  also  used  as  the  raw  ma- 
terial for  making  barium  peroxide  and  in  the  manufacture  of  some 
kinds  of  enameled  iron  ware. 

Barium  chloride  is  a  white  barium  salt  which  is  fairly  soluble  in 
water.  It  crystallizes  with  two  molecules  of  water  and  is  usualh"^ 
sold  in  the  crystalline  or  powdered  form.  It  is  largely  used  in  the 
manufacture  of  blanc  fixe  and  of  color  lakes  as  a  mordant  for  fixing 
acid  dyes  on  the  inert  base,  such  as  aluminum  hydroxide  or  blanc  fixe. 
Barium  chloride  is  also  used  in  the  purification  of  salt,  as  a  v^ater 
softener,  a  chemical  reagent  in  sulphur  determinations,  to  some  ex- 
tent in  the  ceramics  industry,  and  in  the  manufacture  of  certain 
photographic  chemicals.    It  has  certain  medicinal  uses. 

Barium  nitrate  is  a  soluble  barium  salt  used  principally  for  mak- 
ing barium  peroxide  or  dioxide.  It  is  also  used  in  pyrotechnics  for 
making  green  fire  and  green  signal  lights  and  in  the  manufacture 
of  certain  explosive  mixtures,  thus  giving  barium  nitrate  some  mili- 
tary significance.  It  also  has  certain  medicinal  uses  similar  to 
barium  chloride. 

Barium  monoxide  or  baryta  has  its  chief  use  as  an  intermediate 
product  in  the  preparation  of  the  binoxide  or  peroxide  of  barium. 
It  is  also  used  in  the  manufacture  of  certain  varieties  of  optical 
glass.  In  European  countries,  especially  Germany,  it  is  used  in  re- 
fining beet  sugar. 

Bariv/m  hydroxide^  hydrate  of  baryta,  or  caustic  baryta,  has  very 
little  commercial  use  in  the  United  States.  Puring  the  period  of 
high  prices  for  caustic  potash,  bariimi  hydroxide  was  used  to  convert 
sulphate  of  potash  into  caustic  potash.  In  Europe  it  is  used  with 
barium  monoxide  in  the  refining  of  beet  sugar. 

BaHv/m  hinoxide^  barium  dioxide,  or  barium  peroxide,  is  used 
chiefly  for  the  manufacture  of  hydrogen  peroxide.  It  is  also  used 
for  the  production  of  oxygen  and  as  a  bleach,  especially  in  the 
blanket  and  straw  hat  industries.  Large  quantities  of  hydrogen 
peroxide  were  required  for  war  purposes.  This  demand  and  the 
use  of  barium  peroxide  in  tracer  bullets  resulted  in  a  large  increase 
in  production. 

Barium  sulphide  is  the  intermediate  barium  compound  from  which 
the  majority  of  the  other  barium  chemicals  are  made  and  is  one  of 
the  necessary  materials  in  the  manufacture  of  lithopone.  It  is  also 
used  with  lime  as  a  depilatory  in  leather  manufacture.  Crude  barium 
sulphide,  which  is  made  by  roasting  barytes  with  coal,  is  known  as 
"  black-ash." 
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Barvwm  ehramate  or  lanoQ  jdlow,  or  yellow  ultramarine,  is  used 
as  a  yellow  pigmenL 
Barium,  chlarate  is  used  in  p]rrotechnics  and  in  dyeing. 


DOKBSnC  FBODUCnOK. 

Production  and  consumption, — ^Prior  to  the  war  the  United  States 
was  almost  wholly  dependent  on  imports  for  its  supply  of  barium 
chemicals.  There  was  practically  no  domestic  production  of  the 
barium  salts  such  as  barium  dioxide,  chloride,  nitrate,  and  blanc  fixe. 
The  only  product  manufactured  in  this  country  on  a  large  scale  prior 
to  the  war,  which  utilized  barytes  as  a  raw  material,  was  lithopone, 
which  is  discussed  on  pages  53--60. 

The  shutting  off  of  imports  with  the  outbreak  of  the  war  gave  a 
great  stimulus  to  the  establishment  of  a  barium  ch^nical  industry  in 
the  United  States.  In  addition  there  were  large  war  demands  for  cer- 
tain barium  salts  (barium  peroxide,  blanc  fixe,  and  barium  nitrate) 
which  greatly  increased  the  domestic  production  and  tended  to 
develop  an  industry  in  the  United  States.  Plants  for  the  manufac- 
ture of  barium  salts  have  been  located  chiefly  in  the  eastern  and 
southern  sections  of  the  United  States.  The  southern  plants  are 
located  in  close  proximity  to  the  raw  material  barytes.  There  are 
also  plants  located  in  Ohio  and  Illinois.  The  following  is  a  list  of 
the  principal  manufacturers  of  barium  chemicals  in  the  United 
States : 

Alton  Chemical  Corporatioii,  Alton,  lU. 

Chicago  Copper  &  Chemical  Co.,  Ill  West  Jackson  Bonlevard,  Chicago,  lU. 

ConsoUdated  Chemical  Products  Co.,  Alton,  IlL 

Durex  Chemical  Corporation,  320  Fifth  Avenne,  New  York  City.  (Plant  at 
Sweetwater,  Tenn.) 

E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del. 

J-H-R.  Products  Co.,  Willoug^by,  Ohio. 

Oakland  Chemical  Co.,  10  Astor  Place,  New  York  City. 

RolUn  Chemical  Corporation,  120  Broadway,  New  York  City.  (Plant  at 
Charleston,  W.  Va.) 

The  production  of  barium  chemicals  has  increased  steadily  from 
17,646,000  pounds  in  1916  to  46,372,000  pounds  in  1918.  Preliminary 
figures  furnished  by  the  Geological  Survey  indicate  a  total  produc- 
tion of  barium  chemicals  during  1919  of  about  41,500,000  pounds. 
The  order  of  the  barium  salts  according  to  quantity  of  production 
during  1918  was  blanc  fixe,  barium  carbonate,  and  barium  chloride. 
Table  18  shows  the  domestic  output  of  barium  chemicals,  beginning 
with  1915. 
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Table  18.— Prodtie^fon  o/  Itarium  chemioalla  in  the  United  States,  IBIS-ISIS. 

[From  lOneral  B«aouroe8,  United  States  Geological  Surrey.] 


Barium  binoxlde 

Barium  carbonate ,.., 

Barium  chloride , 

Barium  nitrate i 

Barium  sulphate  or  blano  llxe. . 
All  others , 


Total.. 


191£ 


Pound$. 

6,403, 000 
4,213,000 
1,043,000 

6,000,000 


17,646,000 


1016 


PotMMb. 

8,960,000 
13,6S8,000 

7,286,000 
802,000 

6,674,000 

1,064,000 


83,584,000 


1017 


Pounda. 

16,476,000 

0,740,000 

830,000 

12,628,000 
6,833,000 


46,006,000 


1918 


Pounds. 

15,332,000 
9.060,000 

10,(M4,000 
2,946,000 


4d«372,000 


1  Inchided  in  "All  others/' 

Process  of  manufacture. — ^Barytes  is  the  raw  material  used  in  the 
United  States  for  the  manufacture  of  barium  chemicals  with  the 
exception  of  a  small  quantity  of  witherite  which  is  imported.  A 
deposit  of  witherite  was  discovered  in  California  in  1914,  but  it  has 
not  proved  to  be  of  commercial  importance. 

The  manufacturers  of  barium  chemicals  prefer  to  use  the  washed, 
high-grade  barytes  of  the  soft  type^  but  they  can  and  do  use  the 
barytes  which  could  not  be  used  in  the  preparation  of  the  highest 
grades  of  ground  barytes.  The  crude  barytes  is  first  crushed  and 
mixed  with  the  proper  proportions  of  pulverized  coal.  The  propor- 
tion of  barytes  and  coal  varies  slightly  with  individual  manufactur- 
ers; it  is  generally  one  part  of  coal  to  four  parts  of  barj^s  by 
weight.  This  mixture  is  roasted  for  about  four  hours  in  a  rotating 
reduction  furnace.  The  barium  sulphate  is  reduced  by  the  ooal  to 
barium  sulphide  during  the  roasting.  The  crude  barium  sulphide 
(black  ash),  which  contains  about  70  per  cent  of  barium  sulphide,  is 
then  treated  with  hot  water  and  a  solution  of  barium  sulphide  is 
thereby  formed.  This  solution  is  used  as  the  starting  point  for  the 
preparation  of  the  barium  chemicals  and  also  in  the  manufacture 
of  lithopone.     (See  p.  54.) 

Barium  carbonate  is  precipitated  from  a  solution  of  barium  sul- 
phide by  treatment  with  sodium  carbonate  (soda  ash).  Sodium 
sulphide  is  obtained  as  a  by-product.  It  can  also  be  prepared  by 
passing  a  current  of  carbon  dioxide  gas  through  the  solution  of 
barium  sulphide.  By  this  last  process,  sodium  sulphide  is  not  ob- 
tained as  a  by-product. 

The  method  of  producing  hlmic  fixe  or  precipitated  barium  sul- 
phate depends  on  the  physical  properties  which  are  desired  for 
the  finished  product.  It  was  formerly  made  only  by  treating  a 
solution  of  barium  chloride  with  sodium  sulphate  or  sulphuric 
acid.  It  is  now  usually  made  by  precipitation  from  a  solution  of 
barium  sulphide  by  means  of  salt  cake  (sodium  sulphate).  This 
method  produces  a  much  denser  product  than  that  produced  from 
barium  chloride,  and  in  addition  yields  sodium  sulphide  as  a  valuable 
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by-product.  It  is  also  made  as  a  by-product  of  the  manufacture  of 
hydrogen  peroxide  when  barium  peroxide  is  treated  with  sulphuric 
acid.    For  certain  color  purposes  blanc  fixe  is  precipitated  from  hot, 
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concentrated  solutions,  thus  giving  a  crystalline  product  which  is  a 
valuable  base  for  the  manufacture  of  very  brilliant  colors. 

Barium  chloride  may  be  produced  by  treating  witherite  (barium 
carbonate)  with  hydrochloric  acid.  It  is  usually  produced  in  this 
country  directly  from  crude  barytes  by  roasting  with  coal  and 
calcium  chloride.  It  may  also  be  prepared  by  treating  a  solution  of 
barium  sulphide  with  calcium  chloride. 
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Barium  nitrate  is  produced  by  adding  sodium  nitrate  (Chile  salt- 
peter) either  to  a  solution  of  barium  chloride  or  to  a  solution  of 
barium  sulphide.  It  is  also  produced  by  dissolving  witherite  in  a 
solution  of  nitric  acid.  The  barium  nitrate  thus  produced  can  be 
converted  into  barium  oxide,  dioxide,  or  hydroxide. 

Barivmn  chromate  is  prepared  by  treating  a  solution  of  barium 
chloride  or  other  soluble  barium  salts  with  sodium  chromate. 

Barium  peroxide  or  dioxide  is  prepared  from  either  barium  nitrate 
or  barium  carbonate.  The  barium  nitrate  or  carbonate  is  first  con- 
verted into  barium  oxide  by  heating  in  a  closed  apparatus.  The 
barium  oxide  is  then  converted  into  barium  peroxide  by  heating  at 
about  700°  C.  in  a  current  of  air  free  from  carbon  dioxide  and 
moisture. 

Whenever  a  sodium  salt  is  added  to  a  solution  of  barium  sulphide 
in  the  preparation  of  barium  salts  there  is  produced,  in  addition  to 
the  desired  barium  product,  sodium  sulphide  as  a  valuable  by- 
product. This  is  an  important  product  of  the  barium  chemical 
industry,  and  has  a  large  consumption  by  the  American  dye  industry 
in  the  preparation  of  sulphur  colors,  especially  sulphur  black,  which 
is  used  in  large  quantities. 

FOREIGN  PRODUCTION. 

Although  statistics  are  not  available  on  the  production  of  barium 
chemicals  in  foreign  countries,  it  is  undoubtedly  true  that  Germany 
was  the  largest  single  producer  prior  to  the  war.  England,  France, 
and  Italy  possessed  smaller  barium  chemical  industries,  and  the 
industries  in  these  countries  have  also  been  stimulated  by  war  condi- 
tions which  prevented  exports  of  barium  products  from  Germany. 
Table  19,  which  shows  Germany's  exports  and  imports  of  barium 
chemicals,  indicates  the  importance  of  the  German  industry  prior 
to  the  war. 

Table  19. — Oermany^s  exports  and  imports  of  harvum  chemicals, 
[From  Vierteljahrshefte  sur  Statistik  des  Deutschen  Reiclis.] 


Blanc  fixe,  precipitated  barium  sulphate 

1909 

1910 

1911 

1912 

1913 

Barium  chloride: 

1909 

1910 

1911 

1912 

1913 

Barium  nitrate: 

1909 

mo 

1911 

1912 

1913 


Exports. 


Short  tons.      Value 


5,388 
6,093 
7,648 
9,147 
8,418 

6,865 
7,114 
6,812 
8,145 
6,227 

676 
1,068 
1,022 


1,446 


198,863 
111,964 
197,706 
222,956 
219,859 

126,722 
163,639 
154,830 
166,787 
135,060 

46,687 
72.889 
67,887 
62,886 
104,670 


Imports. 


Short  tons. 


16 

20 

6 

7 

6 

2,012 
2,165 
2,217 
4,050 
2,863 


2 

3 

16 


Value. 


$238 
476 
238 
238 


43,114 
44,305 
45,496 

78,844 
58,835 


238 
238 
953 
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IMPORTS   INTO  THE  tTNITED  STATES. 

The  imports  of  all  barium  chemicals  (esclusive  of  lithopone  and 
blanc  fixe)  in  1914  were  1&^98,702  pounds,  valued  at  $626,824.  Of 
this  quantity  about  66  per  cent  came  from  Germany.  About  90  per 
cent  of  the  importation  in  1914  was  represented  by  three  barium  salts, 
namely,  precipitated  barium  carbonate,  barium  (Monde,  and  barium 
dioxide.  Table  20  shows  the  detail  of  the  imports  of  barium  chemi- 
cals in  1914  with  countries  of  origin : 

TABI.B  20. — Imports  o/  barium  chemicals  by  oovntriet,  fUcoI  year  J9Ji.' 


ArUelo. 

QuanUty. 

Value. 

^"■""^^rtSf"'"^ 

'-Si™,„<,«„««, 

Pmtub. 

8,m,J3» 

«,m,387 
10I,T» 

'■i 

1,010,771 

?,aoo 

3,«7 
707,440 
1J,373 

'lai 

Bi,«ai 

147,  OiS 
TSt 

86,443 
330,142 

1,013 

101 
88,728 

1 

3S,42a 

3,326 

Chlwate- 

iffl:::;::::::: 
l^gsn::  ■:■ 

..      7.0 

Dopuratl 

loao 

da 

..    29.0 

gJSS^;::::::::: 

Mitrate- 

-       ■' 

::  W 

Ortle- 

do 

do. 

t. 

..  100.0 

..    22.6 

■ci^v.:-.-.-.::-.:::: 

1«,IM.70Z 

6a>,sz4 

Imports  for  consumption. — The  imports  of  barium  chemicals  have 

I  practically  ceased  since  1915  owing  to  the  severance  of  trade  with 

Germany  which  was  the  chief  source  of  supply.    The  imports  of 
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practically  all  the  barium  chemicals  prior  to  the  war  had  increased 
to  a  maximum  in  1914.  The  imports  of  barium  chloride  during  the 
last  six  months  of  the  1919  calendar  year  (not  shown  in  Table  21) 
were  1,096^96  pounds,  valued  at  $19,063.  This  is  the  first  barium 
chemical  to  be  imported  since  the  war  in  anything  like  the  quantity 
of  prewar  imports.  Table  21  ^ows  the  imports  for  consumption  of 
the  most  important  barium  chemicals  since  1910 : 

Tabia  21. — Imports  of  barium  chemicatg  for  contumption  In  the  United  States. 

BARIUM  CARBONATE,  PRECIPITATED. 


Ftacal 

Kate  olduty. 

Quantity. 

Value. 

jsa,. 

quantity. 

Actual  and 
rate. 

Poundi. 
2,ITO,S17 

344,  SSS 

100.288 

1 

1,0B6 

I'.m 

KLOOe 

'.oca 
'.im 

Ptreinl. 

BABIUM  CHLORIDE, 


2;  834;  980 

2,e2e,is9 

254,106 
5,RS8,!80 

*■"•■?! 

fl,fll4 

(33,872 
»,34i 

'i 

S8,4ia 

•1 

n;7i5 

1 

i 

1« 

3,280 

7S3 

8 

BARIUM  DIOXIDE  0 


IBIO 

„              . 

, 

1281,874 

2S5|a53 
215,500 

IS 

48,451 

»S,4tS           MX 

II 

78^061 

"km 

i 

2S.0O 

"I  

5,203 

385 

t£S 

C) 

BLANC-FIX E  OB 


x.v,.»^  SULPHATE  OP  BARYTE8,  AND  SATIN  WHTTE  OB 
ARTIFICIAL  SULPHATE  OF  LIME. 


'n- 

we,  923 

IS 

16,837 

128,282 

5;m2 

2^304 

1 

5,TO 

1 

1 

609 

i 

380 
723 

01 

01 
070 

"•" 

•*" 

20:00 

m  Ii^  1  to 
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PRICES. 


The  price  of  barium  chemicals  increased  more  during  the  war 
than  barytes,  the  raw  material.  This  was  undoubtedly  due  to 
the  fact  that  this  country  did  not  possess  a  barium  chemical  industry 
and  therefore  the  normal  demand  could  not  be  met  with  the  sudden 
cessation  of  imports  from  Germany.  The  price  of  barium  chemicals 
increased  rapidly  to  a  high  level  in  the  latter  part  of  1916,  which  was 
three  and  four  times  the  prewar  prices.  As  the  production  of 
domestic  manufacturers  approached  the  demand,  the  prices  declined 
somewhat  (with  the  exception  of  barium  chlorate) .  The  prices  ex- 
isting during  1918  and  1919  were  about  twice  the  normal  prewar 
prices.  Prices  of  barium  carbonate  have  not  been  quoted  prior  to 
1919.  During  1919  and  the  first  half  of  1920  the  price  was  between 
$65  and  $76  per  ton.  Table  22  shows  the  price  by  quarters  of  the 
various  barium  chemicals,  as  quoted  in  the  Oil,  Paint  and  Drug 
Reporter. 


Table  22. — Price  of  barium  chemicals  in  the  United  States,  spot.  New  York 

market. 


[From  Oil,  Paint  and  Drug  Reporter.] 


January. 
April.... 

July 

October. 


1912. 


January. 
April.... 
July.... 
October. 


1913. 


January. 
April.... 

July 

October. 


1914. 


January. 
April.... 

July 

October. 


1915. 


January. 
April.... 
July.... 
October. 


1916. 


January. 
April.... 

July 

October. 


1917. 


Pulp   blanc 
fixe,  per  ton. 


$40.00-S43.00 
40. 00-  43. 00 
40. 00-  43. 00 
40.00-43.00 


40. 00-  43. 00 
40.00-43.00 
40. 00-  43. 00 
40.00-43.00 


40.00-43.00 
40. 00-  43. 00 
40.00  43.00 
40.00-  43.00 


40.00    43.00 
40.00-43.00 

45.00 

45.00 

45.00 

70.00 

120.00 

120.00 


80. 00-  85. 00 
35.00-40.00 
35.00-40.00 
35.00-40.00 


35284°— a4— 21- 


Dry  blanc 
flxe,  per  ton. 


I57.50-S80.00 
67. 50-  80. 00 
57. 50-  80. 00 
57.50-80.00 


57.50-80.00 
67. 50-  80. 00 
67. 50-  80. 00 
67.50-  80.00 


57.50-80.00 
67. 50-  80. 00 
77. 60-  80. 00 
77.50-80.00 


77.50-8000 
77.50-  80  00 
60. 00-  65. 00 
6000-65.00 


80.00 

80  00 

120.00-140.00 
90.00 


no  00 
80.00-85.00 
80-00-  85. 00 
80.00-86.00 


Barium  salts. 


Chlorate, 

per 
pound. 


Cents. 
15-17 
15-17 
15-17 
15-17 


15-17 
15-17 
15-17 
13-13i 


13-13J 
13-13} 
13-13J 
16-16J 


16-16i 
16-16^ 
16-16i 
16-16i 


16-16i 
50-60 
50-60 
60-60 


50-60 
60-60 
60-60 
50-60 


Nitrate, 

per 
pound. 


5f-6 
5^-6 
6-6 
6i-6 


12-14 
12-14 
12-14 
15-16 


15-16 
15-16 
15-16 
15-16 


15-16 
13-14 
12-13 
12-18 


Chloride, 
per  ton. 


131.50-132.50 
28. 00-  30  00 
28.00-30.00 
27.00-28.00 


32. 00-  32. 50 
33.00  33.50 
31. 50-  32. 50 
32.00-32.60 


32.50-33.00 

32. 00-  32. 50 

32. 00-  32. 50 

120.00-130  00 


60.00-60  00 

6O00 

70.  OO-  80. 00 
95.00-100.00 


llOOO 

140.00 

11000-120.00 
lOO.OO-UOOO 


97.50-102.50 
92.50-100.00 
90.00-95.00 
Sa  00-90. 00 


Dioxide, 

per 
pound. 


CerUs. 


22 
22 


22 
22 
38 
38 


38 
38 
38 
39 
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ff,X. 

DrjbtoiK! 
flio,  per  ton. 

Baibnaalis. 

Chlorau, 

Nitrate, 

Chloride, 
per  ton. 

Dioxide, 
poS.. 

1918. 

135.00- 40.00 

35.00- «a.oo 

35.00-80. 00 
3S.00-M.00 

35^00- so!  00 
35.00-50.00 
35.00- fiO.OO 

35.00-  50.00 
40.00-60.00 

rs.  00- 80, 00 
iio!oo-m!oo 

to! 00- eo!  00 
TO- 00- so.  00 

§0.00-100.00 

100.00 

Choi. 
60-00 

"m-oo 

60-flO 

E 

Sl^«) 

Cente. 

ill 
II 

Is  Is 

l((5!0O-70:00 

•85.00- ST.  00 
82-00- SS.  00 
10.00-  80.00 
80.00-85.00 

90.00-  95.00 

S^- 

«-J! 

1  Listed  durine  lOIB-20  as  barium  lAloidf ,  vbite  crjstilf. 


TARIFF  HI8TOBT. 


Prior  to  the  tariff  act  of  1913  the  only  barium  chemical  mentioned 
by  name  was  blanc  fixe  or  artificial  sulphate  of  barium,  which  was 
first  mentioned  in  the  act  of  1890  as  dutiable  at  three-fourths  cent 
per  pound.  The  other  barium  chemicals  were  dutiable  prior  to  the 
passage  of  the  act  of  1913  as  chemical  compounds  and  salts  n.  s.  p.  f. 
The  act  of  1913  mentions  three  barium  salts  by  name  in  addition  to 
mentioning  blanc  fixe,  and  alloys  of  metallic  barium.  The  tariff 
classification  of  the  finished  barium  products  since  the  passage  of  the 
act  of  1883  is  as  follows : 


.„.,- 

grBph. 

TariflclasjlflcatiDnordoailption. 

Bates  otdut  y ,  spedficand 

1890 

60 
46 

3 
I4J 

not  spepially  enumerated  or  pror  ided  for  in  tliis  act. 

Blanc-flie,   *    •    •   or  artificial  sulphate  of  burvtes 

•    •    •   and  all  chemical  compounds  and  salts,  not 

specially  provided  lor  in  this  act. 

25percontadTalorem. 

)  cent  per  pound, 

25 per  centad  valorem. 

25pereentadvalorem- 
25  per  cent  ad  valorem. 

»  cent  per  pound. 

is  per  cent  ad  valorem. 

25p6r[;ontadvalorcni,of 
55  cents  per  lb  It  more. 

IS^efranffl^aioreni. 

licenfiperpoujid. 
lSpercentaavalcii*in- 
20  per  centad  VBloiem. 

25  per  cent  ad  valorem. 

1897 

ciBlly  provided  forln this  act. 
Blanc-flxe,orartifidalsidphateolbaryte5    *■*... 
"    *    •   end  all  chemical  compounds  and  sails  not 

specially  provided  [or  in  this  act. 
•   *    *   chemical  compounds,     mixtures    and  salts 

•    •    •    notspeciallyprovidedforinthissection. 
BUno-flxe.orartiflcialaulphateorbarytes    •••... 

BSiuL"""^'"""    *    *   *    ■            ^ 

•  Jf    -  ^blano-e'ie,  or  arlifldai  sidphatB  of  barytes 

•  •   •   bariiim,   •   •   *   and  allo.vs  of  which  said 
moials  are  thu  component  material  o; chief  value. 
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THE  LITHOPONE  INDUSTRY. 
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DESCRIPTION  AND   USES. 

Lithopone  (incorrectly  spelled  lithophone)  is  a  white  pigment  which 
consists  of  a  mixture  of  approximately  70  per  cent  barium  sulphate 
and  30  per  cent  of  zinc  calculated  as  zinc  sulphide.  The  zinc  is  pres- 
ent in  lithopone  as  26  to  28  per  cent  of  zinc  sulphide  and  1  to  3  per 
cent  of  zinc  oxide,  according  to  conditions  of  manufacture.  The 
lithopone  produced  in  this  country  by  all  manufacturers  is  a  standard 
product  of  approximately  the  composition  given  above,  which  is 
about  in  proportion  to  the  chemical  equivalents  of  barium  sulphate 
and  zinc  sulphide.  In  Europe  lithopone  is  commonly  sold  in  grades 
containing  more  or  less  zinc  sulphide  than  the  standard  of  30  per 
cent.  For  example,  the  following  grades  of  lithopone  are  sold  on 
the  German  market:  Gelbsiegel  (yellow  seal),  11  to  18  per  cent  zinc 
sulphide;  Blausiegel  (blue  seal),  22  to  30  per  cent  zinc  sulphide; 
Griinsiegel  (green  seal),  32  to  42  per  cent  zinc  sulphide. 

Lithopone  is  known  commercially  under  various  brand  names  in 
addition  to  the  general  name  of  lithopone.  The  trade  names  used  by 
various  manufacturers,  with  the  exception  of  the  Sherwin-Williams 
Co.,  of  Cleveland,  Ohio,  which  firm  markets  their  product  simply  as 
lithopone,  are  as  follows : 

Beckton  White,  E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del. 
Ponolith,  Krebs  Pigment  &  Chemical  Corporation,  Newport,  Del. 
Marbon  White,  Mineral  Refining  &  Chemical  Corporation,  St.  Louis,  Mo. 
ZincoUth,  Chemical  Pigments  Corporation,  Philadelphia,  Pa. 
Sterling  White,  Midland  Chemical  Co.,  Chicago,  111. 
B-J  White,  Butterworth-Judson  Corporation,  New  York. 
Grasselli  White,  Grasselli  Chemical  Co.,  Cleveland,  Ohio. 
Green  Label  and  Standard,  New  Jersey  Zinc  Co.,  New  York. 
Colzo  Lithopone,  ColllnsviUe  Zinc  Corporation,  St.  Louis,  Mo. 

Lithopone  is  used  extensively  as  a  white  pigment  in  flat  and  enamel 
wall  paints  for  interior  use.  The  chief  competitors  of  lithopone  as  a 
pigment  are  white  lead,  zinc  oxide,  and  leaded  zinc  oxide.  It  is  also 
used  in  large  quantities  as  an  inert  filler  in  rubber  goods,  paper,  lino- 
leum, oilcloth,  and  in  window-shade  cloth.  As  a  rule  lithopone  is 
not  extensively  used  in  outside  paints  because  of  the  property  of 
darkening  when  exposed  to  sunlight.  In  recent  years  there  have  been 
placed  on  the  market  brands  of  lithopone  which  are  said  to  with- 
stand exposure  to  sunlight. 
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BARYTES,  BARIUM  CHEMICALS,  AND  LITHOPONE. 

DOateSTIC    PRODUCTION. 


Raw  materials. — ^The  basic  raw  materials  necessary  for  the  manu- 
facture of  lithopone  are  crude  barytes,  coal  or  coke,  zinc,  and  sul- 
phuric acid.  Other  chemicals  are  required  in  the  process  of  manu 
facture,  but  in  minor  quantities.  Large  quantities  of  clear,  soft 
water  are  required  in  making  up  the  solutions  of  materials  and 
in  the  washing  of  the  lithopone  to  remove  soluble  impurities.  Of 
these  materials,  this  report  is  especially  concerned  with  crude 
barytes.  The  other  basic  raw  materials  are  available  from  domes- 
tic sources,  and,  with  the  exception  of  zinc,  present  no  special  tariff 
problem. 

The  barytes  requirements  of  lithopone  manufacturers  prior  to 
the  war  were  supplied  wholly  by  imports,  chiefly  from  Germany. 
The  entire  lithopone  industry  was  then  located  along  the  Atlantic 
coast,  at  or  within  a  short  distance  of  tidewater.  Under  these  con- 
ditions crude  barytes  could  be  imported  at  a  cost  of  about  $5.20 
per  short  ton,  delivered  at  plant,  which  was  less  than  the  price  at 
which  domestic  barytes  could  be  purchased.  The  stoppage  of  im- 
ports of  crude  barytes  from  Germanj^  as  a  result  of  war  conditions 
forced  the  lithopone  manufacturers  to  seek  a  domestic  supply.  This 
condition  and  the  establishment  of  a  barium  chemical  industry  was 
responsible  for  the  domestic  development  of  crude  barytes  produc- 
tion in  the  southern  district,  as  previously  described.  (See  p.  21.) 
It  is  reasonably  certain,  with  restoration  of  normal  competitive 
conditions  and  under  existing  tariff  duties  (15  per  cent  ad  valo- 
rem) on  crude  barytes,  that  lithopone  manufacturers  located  along 
the  Atlantic  coast  will  return  to  imports  as  the  source  of  their 
barytes  requirements.  Eegardless  of  a  duty,  the  lithopone  manu- 
facturers located  in  the  Middle  West  will  use  chiefly  crude  barytes 
from  the  Missouri  district.  The  relation  of  the  cost  of  crude  barytes 
to  the  total  cost  of  manufacturing  lithopone  is  shown  on  page  87. 
From  this  it  is  possible  to  calculate  the  effect  of  an  increase  or  de- 
crease in  the  cost  of  crude  barytes  on  the  cost  of  lithopone,  other 
factors  remaining  fixed. 

Process  of  Taanufacture, — ^The  manufacture  of  lithopone  requires 
the  preliminary  production  of  a  solution  of  barium  sulphide  and  a 
solution  of  zinc  sulphate.  The  preparation  of  barium  sulphide  by 
roasting  barytes  with  coal  has  already  been  described.  (See  p.  44.) 
The  zinc  sulphate  solution  is  prepared  by  dissolving  some  form  of 
zinc  (zinc  ash,  scrap,  skimmings,  spelter,  or  roasted  ore)  in  dilute 
sulphuric  acid.  Since  the  zinc  materials  used  contain,  as  a  rule,  other 
metals  as  impurities  (chiefly  iron,  copper,  or  cadmium),  which 
would  form  colored  products  on  treatment  with  barium  sulphide, 
it  is  necessary  to  purify  thoroughly  the  zinc  sulphate  solution.  Vari- 
ous chemicals  are  used  at  this  point  for  purification  of  the  zinc 
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Figure  4  -Diagram  Of  The  M/KNUFfKcjuBz 
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sulphate  solution,  which  is  one  of  the  most  important  steps  in  the 
manufacture  and  requires  careful  chemical  control. 

Crude  lithopone  is  now  precipitated  from  the  purified  zinc  sul- 
phate solution  as  a  white  insoluble  substance  by  adding  a  hot  solu- 
tion of  barium  sulphide.  The  crude  lithopone  is  filtered  from 
the  solution,  then  dried,  and  calcined  in  a  muffle  furnace  at  about 
500°  C,  which  may  or  may  not  utilize  waste  heat  from  the  roasting 
of  the  barytes  with  coal.  The  hot  product  from  the  furnace  is  throTvn 
into  water  ("quenching"),  groimd  in  pulp,  washed  several  times 
with  water  to  remove  soluble  impurities,  filtered,  and  dried.  The 
dry  lithopone  is  run  through  a  disintegrator,  which  breaks  it  up  into 
a  fine  powder,  and  it  is  then  packed  in  bags  or  barrels  for  shipment. 
In  some  cases  the  lithopone  is  air  floated  to  insure  a  uniformly  fine 
product  before  packing.  The  process  of  manufacturing  lithopone 
is  shown  graphically  in  Figure  4. 

Productimi  and  consumption. — The  production  of  lithopone  in  the 
United  States  has  shown  a  rapid  growth  during  the  last  10  years. 
From  1910  to  1919  the  production  increased  nearly  sixfold,  or  from 
25,330,000  pounds  to  about  145,000,000  pounds.  During  this  period 
the  domestic  output  of  lithopone  has  supplied  from  84  to  100  per  cent 
of  the  total  consumption.  There  has  been  relatively  little  competi- 
tion from  imported  lithopone.  The  growth  of  the  lithopone  industry 
can  be  attributed  to  the  increased  utilization  of  this  commodity  and 
the  natural  growth  of  the  consuming  industries  during  the  last  10 
years.  Although  exports  of  lithopone  are  not  shown  separately  in 
Commerce  and  Navigation,  it  is  known  that  a  fairly  large  export 
trade  has  developed  in  lithopone  during  1920. 

Table  23  shows  the  figures  for  the  production,  importation,  and 
consumption  of  lithopone  in  this  country  from  1910  to  1919,  inclu- 
sive. Figure  5  shows  graphically  the  relation  of  imports  and  pro- 
duction of  lithopone  to  the  total  consumption  in  the  United  States. 

Table  23. — Production  and  consumption  of  lithopone  in  the  United  States. 


Calendar  year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Production.! 


Quantity. 


Pounds. 

25,330,000 

33,732,000 

48,440,000 

59,370,000 

65,638,000 

92,988,000 

102,582,000 

127,426,000 

124,806,000 

145,000,000 


Value. 


$916,512 
1,243,108 
1,702,119 
2,170,445 
2,490,630 
3,760,472 
5,798,927 
7,394,531 
7,923,209 


Per  cent 
of  con- 
sumption 
(quantity). 


87.1 
84.1 
89.1 
93.6 
89.7 
95.8 
95.6 
99.6 
100.0 
99.0 


Imports.  2 


Quantity. 


Pounds. 
3,726,135 
6,355,312 
5,904,475 
4,054,423 
7,544,148 
4,087,826 
4,681,560 
448,000 


1,477,296 


Value. 


$99,954 
166,199 
153,303 
122,063 
259,955 
137,816 
405,730 
29,199 


122,708 


Consumi)- 
tion. 


Prmnds 

29,056 

40,087 

54,344 

63,424 

73,182 

97,075 

107,263 

127,874 

124,806 

146,477 


135 
312 
475 
423 
148 
826 
560 
000 
000 
296 


1 1910  to  1918,  inclusive,  from  Mineral  Resources,  U.  S.  Geological  Survey.    1919  from  reports  submitted 
to  the  Tariff  Commission  by  individual  manufacturers. 
2  From  1910  to  Oct.  3, 1913,  listed  as  "white  sulphide  of  zinc.' 
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Figure  5  .—  CoNsoMpnoN  Or  Lithoipone 
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BARYTES,  BABIUM  CHEMICALS^  AND  LITHOPONE. 


Geographical  distributdon.^~-The  domestic  lithopone  industry,  prior 
to  the  war,  was  confined  to  the  Atlantic  coast  district.  Most  of  the 
plants  were  located  at  tidewater  and  were  thus  favorably  situated  as 
regards  the  supply  of  the  raw  material,  barytes,  imported  from  Ger- 
many. According  to  the  Geological  Survey  there  were  in  1914  three 
manufacturers  in  New  Jersey,  two  in  Pennsylvania,  and  one  in 
Delaware.  The  Geological  Survey  reported  production  of  lithopone 
during  1915  at  Chicago  by  the  Midland  Chemical  Co.  This  marked 
the  beginning  of  the  lithopone  industry  in  the  Middle  West  and  the 
utilization  of  local  barytes  in  the  manufacture  of  this  paint  pigment. 
There  has  since  been  considerable  development  of  the  lithopone  in- 
dustry in  the  Middle  West.  At  the  present  time  there  are  two  manu- 
facturers located  in  the  Chicago  district  and  two  in  the  St.  Louis 
territory.  On  the  basis  of  the  1919  production  about  80  per  cent  of 
the  lithopone  is  produced  in  the  Atlantic  coast  district. 

The  manufacturers  of  lithopone,  their  office  addresses,  and  loca- 
tion of  plants  are  as  follows : 

E.  I.  du  Pont  de  Nemours  &  Co.,  Wilmington,  Del.     (Plants  at  Philadelphia, 

Pa.,  Camden  and  Newark,  N.  J.) 
Krebs  Pigment  &  Chemical  Co.,  Newport,  Del.     (Plant  same  address.) 
Chemical  Pigments  Corporation,  617  Stock  Exchange  Building,  Philadelphia, 

Pa.     (Plant  at  St  Helena,  Baltimore,  Md.)*     . 
Midland  Chemical  Co.,  208  South  La  Salle  Street,  Chicago,  111.     (Plant  at 

Argo,  111.) 
New  Jersey  Zinc  Co.,  160  Front  Street,  New  York.    (Plant  at  Palmerton,  Pa.) 
Grasselli  Chemical  Co.,  Cleveland,  Ohio.     (Plant  at  Grasselli,  N.  J.) 
Sherwin-Williams  Co.,  Cleveland,  Ohio.  (Plant  at  Kensington,  111.) 
Butterworth-Judson    Corporation,    61    Broadway,    New    York.     (Plant    at 

Newark,  N.  J.) 

Mineral  Refining  &  Chemical   Corporation,   St.  Louis,  Mo.     (Plant  at  St. 

Louis,  Mo.) 
CoUinsville  Zinc  Corporation,  St.  Louis,  Mo.     (Plant  at  Collinsville,  111.) 

FOREIGN  PRODUCJTION. 

Little  information  is  available  as  to  the  size  of  the  lithopone  in- 
dustry in  foreign  countries.  It  is  known  that  the  principal  pro- 
ducers are  Germany  and  Belgium.  Table  24  shows  Germany's 
exports  and  imports  of  lithopone  prior  to  the  war. 

Table  24. — Oermany's  exports  and  imports  of  lithopone,  1909-191S. 
[From  Vierteljahrshefte  tar  Statistik  des  Deutschen  Reichs.] 


Year. 


1909. 
1910. 
1911. 
1912. 
1913. 


Exports. 


Quantity. 


Short  torus. 
8,337 
11,639 
15,148 
16,825 
19,326 


Value. 


$450,436 
603,078 
730,550 
793,206 
950,180 


Imports. 


Quantity. 


Short  torn, 
2,736 
3,684 
3,003 
3,676 
3,405 


Value. 


1141,967 
lo9,ll8 
129,819 
174  839 
176.506 


1  Purchased  in  June,  1920,  by  the  Glldden  Co.,  Cleveland,  Ohio. 
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IMPOSTS  INTO  THE  UNITED  STATES. 

From  1911  to  1916,  inclusive,  the  imports  of  lithopone  were  fairly 
constant  at  6,000,000  to  6,000,000  pounds  annually  with  the  exception 
of  1914  when  the  imports  were  a  little  over  8,000,000  pounds.  The 
average  dutiable  value  of  lithopone  during  this  period  was  from  2.5  to 
3.1  cents  a  pound  except  in  1916  when  the  price  increased  to  8.1  cents 
a  pound.  In  1917  the  imports  decreased  sharply  and  during  1918  and 
1919  remained  between  230,000  and  450,000  pounds  a  year.  Imports 
of  lithopone  have  supplied  only  a  small  portion  of  the  domestic  con- 
sumption of  lithopone.  Table  25  shows  the  imports  for  consumption 
of  lithopone  from  1910  to  1919,  inclusive. 

Table  25. — Imports  of  lithopone  for  consumption  in  the  United  States 

1910-1919} 


Fiscal 
year. 


1910. . 
1911.. 
1912. . 
1913.. 
1914  ». 
1914  ». 
1915.. 
1916. . 
1917. . 
1918. . 
1919.. 


Rate  of  duty. 


li  cents  per  pound. 

do 

do 

do 

do 

15  per  cent 

do 


.do. 
.do. 
.do. 
.do. 


Quantity. 

Value. 

PottfUfo. 

2,307,699 

168,025 

5,409,520 

.145,201 

6,325,072 

157,921 

5,163,642 

144,812 

847,563 

25,777 

7,246,151 

218,133 

6,185,245 

195,828 

5,122,083 

414,573 

231,869- 

20,591 

448,000 

29,199 

233,338 

17,678 

Duty 
collected. 


Value  per 

unit  of 

quantity. 


128,846 

67,619 

79,063 

64,545 

10,594 

32,719 

29,374 

62,185 

3,088 

4,379 

2,652 


10.020 
.027 
.025 
.028 
.030 
.030 
.031 
.081 
.089 
.065 
.076 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
41.85 
46.57 
60.07 
44.57 
41.10 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 


1  From  1910  to  Oct.  3, 1913,  listed  as  "white  sulphide  of  sine" 

»  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

« Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

PRICES. 

Domestic, — ^The  price  of  lithopone  from  1912  to  1915  was  constant 
at  about  3|  cents  a  pound.  The  price  increased  to  a  maximum 
of  14i  cents  a  pound  in  the  second  and  third  quarters  of  1916.  Dur- 
ing 1917,  1918,  and  1919  the  price  ranged  from  6  to  8  cents  a  pound, 
an  average  of  about  double  the  prewar  price.  The  price  on  July 
3,  1920,  was  7f  cents  a  pound  in  bags  and  8-8J  cents  a  pound  in 
barrels,  car  lots.  Table  26  shows  the  general  trend  of  the  price  of 
lithopone  as  quoted  by  the  Oil,  Paint  and  Drug  Reporter. 

Table  26. — Prices  of  lithopone,  spot  quotation.  New  York  market, 

[Cents  per  pound.] 


First  of  month. 


January 
AprU..., 

July 

October. 


1912 


id 

3i-4 
3i-4i 


1913 


3t-4i 
3-4, 
3-4^ 
3!-4t 


1914 


3J-4J 
3f-4i 
3Hi 
3f^| 


1915 


3I-4J 
4i-4J 
6 

5i-ei 


1916 


6i-7 
14^-15} 

8i-10 


1917 


6i-6i 
6-6i 


1918 


6i-7 
7 -Si 

7i-8i 
8  -8^ 


1919 


r 


1  Listed  from  here  on  as  lithopone,  in  barrels,Bcar  lots. 
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Foreign. — The  following  prices  fixed  by  the  Association  of  Ger- 
man Lithopone  Manufacturers  for  export  countries  were  received  by 
the  Commission  from  a  reliable  source.  The  prices  apply  for  the 
last  half  of  1919. 
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Table  27. — Prices  of  30  per  cent  lithopone   {per  100  kilos)  fixed  by  Oerman 

manufacturers  for  exports 

France,  Belgium,  Luxemburg,  and  the  Levante francs.-  108 

Switzerland  and  Italy Swiss  francs—    75 

Spain  and  Portugal pesetas—    70 

Holland florins—    37 

Scandinavia kroner 62 

America dollars—    IS 

England,  South  America,  Japan,  and  other  oversea  countries  not  other- 
wise specified pounds  sterUng "33 

The  price  to  the  United  States  of  $13  per  100  kilograms  is  equiva- 
lent to  5.72  cents  a  pound  f.  o.  b.  Rotterdam  with  the  discount  de- 
ducted. The  price  prevailing  in  the  United  States  during  the  last 
half  of  1919  was  6^  to  7  cents  a  pound. 

TARIFF  HISTORY. 

The  term  "  lithopone "  did  not  appear  in  the  tariff  law  until  the 
act  of  1913,  when,  in  paragraph  61,  "  lithopone  and  white  sulphide 
of  zinc  "  were  provided  for  with  a  duty  of  15  per  cent  ad  valorem. 
Under  the  act  of  1890  lithopone  was  dutiable  as  "  white  paint  con- 
taining zinc,  but  not  containing  lead ;  dry  "  at  1 J  cents  per  pound 
(Gabriel  v.  United  States,  65  Fed.,  422;  G.  A.  1319,  T.  D.  12670), 
and  under  the  act  of  1897  as  "sulfid  of  zinc  white,  or  white  sul- 
phide of  zinc,"  at  IJ  cents  a  pound  (Gabriel  v.  United  States, 
123  Fed.,  296).  Thife  duty  during  the  fiscal  years  1910  to  1913,  ini 
elusive,  was  equivalent  to  from  42  to  50  per  cent  ad  valorem. 

1  All  these  prices  are  subject  to  3  per  cent  discount  or  rebate  for  25  ton  orders  and 
upward  and  are  packed  in  free  casks  of  250  kilos  net  with  a  negligible  extra  for  smaller 
packages.     Delivered  Rotterdam  or  frontier  stations. 

2  Per  English  ton. 
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COSTS  OF  PRODUCTION  IN  THE  BARYTES,  BARIUM 
CHEMICAL,  AND  LITHOPONE  INDUSTRIES,  1919- 


Summary  of  Costs. 

Kepresentatives  of  the  Tariff  Commission  held  conferences  in 
New  York,  Washington,  and  St.  Louis  with  producers  and  manufac- 
turers, who  agreed  to  submit  their  costs  of  production  to  the  Com- 
mission on  their  own  cost  forms.  These  cost  reports,  after  tabulation 
and  study,  were  verified  by  comparison  with  the  books  of  the  com- 
panies by  members  of  the  Commission's  staff. 

The  averages  of  costs  as  shown  in  the  tables  presented  are  in  all 
cases  weighted  averages,  based  on  the  actual  production  of  the  com- 
panies reporting.  In  no  case  has  a  simple  average  been  used  in  pre- 
senting costs.  For  example,  the  average  cost  of  lithopone  for  1919 
has  been  obtained  by  dividing  the  sum  of  the  total  cost  of  all  com- 
panies by  the  aggregate  production  of  all  companies.  This  method 
obviously  gives  more  weight  in  the  average  to  the  costs  of  a  com- 
pany with  a  large  production  than  to  the  costs  of  a  company  with  a 
small  production.  It  is  believed  that  the  weighted  average  costs,  as 
given,  are  representative  of  conditions  in  the  industries  as  a  whole. 

The  cost  of  mining  crude  barytes  in  western  mines  increased  from 
$5.30  per  short  ton  in  1916  to  $7.74  in  1919,  while  the  increase  in 
southern  mines  was  from  $3.89  to  $7.39  per  short  ton.  This  corre- 
sponds to  an  increase  of  90  per  cent  for  southern  mines  and  46  per 
cent  for  western  mines.  The  cost  of  manufacturing  ground  barytes 
was  $11.21  per  short  ton  in  1914 ;  $12.69  in  1916 ;  and  $19.25  in  1919, 
an  increase  of  about  70  per  cent  from  1914  to  1919.  The  cost  of  pro- 
ducing barium  chemicals  during  1919  was  $0.0294  per  pound  for 
blanc  fixe;  $0.0316  per  pound  for  barium  carbonate;  $0.0539  per 
pound  for  barium  chloride,  and  $0,197  per  pound  for  barium  perox- 
ide. The  average  cost  of  manufacturing  lithopone  during  1919,  as 
reported  by  11  plants,  was  $0.0602  per  pound.  Of  this  total  cost  43 
per  cent  was  due  to  material;  18  per  cent  to  labor;  34  per  cent  to 
overhead;  and  5  per  cent  to  sales  expense.  The  apparent  profit  of 
the  industry  was  $0.0065  per  pound  of  lithopone  produced.    The  rela- 
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tion  of  crude  barytes  to  the  lithopone  industry  is  shown  by  the  fact 
that  about  14  per  cent  of  the  total  factory  cost  of  lithopone  was  due 
to  barytes.  Zinc  is  the  most  expensive  material  entering  into  litho- 
pone and  amounted  to  about  22  per  cent  of  the  total  factory  cost. 
The  average  factory  cost  was  $0.0571  per  pound  of  lithopone. 

Cost  of  Mining  Barytes,  1916  and  1919. 

introductort. 

The  costs  of  mining  barytes  during  1916  and  1919,  as  presented  in 
the  following  pages,  are  separated  for  western  and  southern  mines 
because  of  the  different  methods  of  mining  used.  (See  p.  24.)  In 
western  mines  the  methods  of  keeping  costs  are  as  a  rule  inadequate, 
except  in  the  case  of  the  larger  firms.  The  information  submitted 
by  smaller  operators  has  been  accepted,  although  in  some  cases  accu- 
rate records  were  not  available  for  purposes  of  complete  verification. 
In  such  instances,  however,  the  costs  submitted  agreed  closely  with 
those  of  larger  operators,  whose  costs  were  checked  to  their  books, 
and  therefore  they  have  been  included  in  the  following  tables.  The 
cost  records  of  southern  mines  were  foimd  to  be  in  better  condition 
than  those  of  western  mines.  A  large  part  of  the  mining  in  the 
southern  district  is  done  by  large  consumers  of  crude  barytes,  who 
keep  accurate  records.  There  was,  however,  very  little  uniformity 
in  the  detail  of  costs  submitted  by  the  various  companies. 

The  outstanding  difference  in  costs  as  reported  by  companies  in 
both  mining  districts  was  in  the  charge  for  amortization  of  investment 
due  to  depletion  of  ore  body  and  in  royalties  paid  owners  of  the 
property  for  mining  privileges.  In  many  cases  no  charge  was  re- 
ported. As  it  would  be  manifestly  unfair  to  include  a  charge  for 
amortization  in  one  case  and  not  in  another,  a  total  cost  based  on  a 
uniform  charge  for  amortization  and  royalties  for  all  companies  has 
been  shown  in  the  tables  of  costs  of  mining  barytes.  It  has  seemed 
feasible  to  use  uniformly  the  weighted  average  of  the  charges  re- 
ported. In  a  few  cases  where  charges  reported  as  amortization 
appeared  excessive  on  account  of  being  based  on  a  short  period,  they 
were  not  used  "in  arriving  at  the  uniform  charge. 

The  costs  as  given  for  barytes  in  all  cases  are  the  costs  on  board 
cars  for  shipment.  This  seemed  a  more  desirable  basis  for  com- 
parison between  districts,  because  this  cost  plus  freight  rates  gives 
the  cost  of  crude  barjrtes  delivered  at  any  point  in  the  United  States. 
The  costs,  therefore,  as  given  include  hauling,  weighing,  and  loading 
in  the  case  of  the  western  mines  and  switching  or  hauling  charges 
in  the  case  of  the  southern  mines. 
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OOMPABISOK  or  C50ST8  IN  WESTERN  AND  SOUTHERN  MINES. 

Table  28. — Comparison  of  total  cost  of  mifUng  barytes  in  western  and  southern 

mines  during  1916  and  1919, 

[Per  short  ton.] 


1 

2 

3 

4 

o 

Cost  in  western  mines. 

Cost  in  southern  mines. 

y«ar. 

As 
reported. 

On  uni- 
form amor- 
tization and 

royalty 
basis. 

As 
reported. 

On  uni- 
form amor- 
tization and 

royalty 
basis. 

1916 

15.30 

7.74 

S5.96 
7.97 

$3.89 
7.39 

13.89 

1919 

6.31 

Table  28,  which  compares  the  costs  in  the  western  and  southern 
mines,  shows  that  the  cost  of  production  during  1916  and  1919  was 
lower  in  the  southern  than  in  the  western  mines.  In  1916  the  dif- 
ference in  the  costs  "  as  reported  "  (columns  2  and  4)  was  $1.41  per 
short  ton.  On  a  basis  of  uniform  amortization  and  royalties  (col- 
umns 3  and  5)  the  difference  was  even  greater  and  amounted  to  $2.07 
per  short  ton.  This  is  due  to  the  fact  that  in  only  a  few  cases  did 
western  mines  report  a  charge  for  amortization  or  royalties.  In  1919 
the  difference  in  costs  between  the  two  districts  was  considerably 
less.  The  costs  "  as  reported  "  in  1919  showed  a  difference  of  $0.35 
per  short  ton,  and  on  the  basis  of  "  uniform  amortization  and  roy- 
alties "  a  difference  of  $1.66  per  short  ton  in  favor  of  the  southern 
mines. 

Table  28  also  shows  that  the  increase  in  the  cost  of  producing 
barytes  from  1916  to  1919  "  as  reported  "  was  much  greater  in  case 
of  the  southern  mines  than  the  western  mines.  The  total  average 
cost  in  southern  mines  increased  from  $3.89  per  short  ton  in  1916 
to  $7.39  in  1919,  or  an  increase  of  90  per  cent.  The  average  cost  in 
the  western  mines  increased  from  $5.30  per  ton  in  1916  to  $7.74  per 
ton  in  1919,  or  an  increase  of  about  46  per  cent.  On  a  basis  of  "  uni- 
form amortization  and  royalties"  the  costs  in  western  mines  in- 
creased about  33  per  cent  and  in  southern  mines  by  about  62  per  cent 
during  this  period. 

A  study  of  costs  in  western  and  southern  mines  reveals  a  con- 
siderable difference  in  labor  charge  per  ton  of  barytes.  This  is  to 
be  expected  from  the  methods  used  in  the  two  districts.  The  western 
deposits  are  worked  by  pick  and  shovel  and  require  more  labor,  while 
the  southern  deposits  are  mined  by  steam  shovels.  In  1916  the  cost 
of  labor  in  western  mines  was  $2.37  per  ton  as  compared  with 
$1.62  per  ton  for  southern  mines,  or  a  difference  of  $0.76  per  ton. 
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In  1919  the  charge  for  labor  in  western  mines  was  $4.38  as  against 
$2.82  in  southern  mines,  or  a  difference  of  $1.56  per  ton.  The  labor 
per  ton  of  ore  in  western  mines  increased  about  85  per  cent  from 
1916  to  1919,  while  in  southern  mines  there  was  an  increase  of  74 
per  cent.  The  difference  in  labor  per  ton  of  ore  mined  in  favor  of 
southern  mines  is  in  part  offset  by  larger  overhead  charges,  due  to 
necessary  investment  in  mining  equipment. 
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The  methods  of  mining  and  conditions  m  the  western  fields  are 
unique.  Practically  all  of  the  mining  is  done  by  individuals  on  a 
tonnage  basis.  Each  miner  is  paid  a  certain  rate  per  ton  of  ore 
mined.  Other  charges  are  on  the  same  basis.  The  prices  paid  for 
ore  delivered  at  the  loading  platform  at  the  shipping  point  are  fairly 
uniform.  The  price  paid  for  hauling  to  the  shipping  point  varies 
with  the  distance.  The  miner  receives  the  difference.  In  other  words, 
the  net  price  received  per  ton  of  ore  by  miners  located  close  to  the 
railroad  is  greater  than  that  received  by  miners  some  distance  from 
the  railroad.  This  condition  results  in  most  of  the  mining  being  done 
close  to  the  railroad.  A  large  part  of  the  mining  is  on  property 
owned  by  consumers  of  crude  barytes.  These  companies  permit 
miners  to  work  the  property,  and  they  usually  furnish  the  miners 
with  housing  free  of  charge  as  an  inducement  to  keep  them  on  the 
property. 

Table  29. — Cost  of  mining  harytes  in  western  mines  during  1916,  ty  companies. 

[Per  short  ton.] 


1 

2 

3 

4 

5 

6 

7 

8 

Total  cost. 

Detail  of  total  cost  as  reported  (column  2). 

Company  No. 

As 
reported. 

On  nnl- 
form 

amorti- 
sation 
and 

royalty 
basis. 

Labor  in 
mining. 

Trans- 
porta- 
tion to 
shipping 
point. 

Weigh- 
ing and 
loading. 

Amorti- 
sation 
and 
royalties. 

Other 
expenses. 

1 

S6.17 
6.30 
6.75 
3.80 

S6.25 
6.10 
7.80 
4.85 

S2.36 
3.00 
1.50 
2.70 

SI.  98 

1.50 

4.00 

.80 

ia35 
.25 
.25 
.19 

SO.  97 
1.25 

SO.  51 

2 

.30 

3 i 

1.00 

4 

.11 

Weighted  average  cost 

5.30 

5.96 

2.37 

1.87 

.25 

/        .39 
\     U.05 

}     •« 

1  Uniform  charge  for  amortization  and  royalties  used  in  arriving  at  total  cost  in  column  3. 

Table  29  shows  the  cost  of  mining  barytes  by  western  mines  dur- 
ing 1916  by  companies.  The  total  weighted  average  cost  "as  re- 
ported" of  $5.30  per  ton  is  made  up  of  the  following  charges :  $2.37 
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for  labor  in  mining,  or  45  per  cent;  $1.87  for  transportation  to  ship- 
ping point,  or  35  per  cent,  and  $0.25  for  weighing  and  loading,  or 
4.7  per  cent.  Amortization  and  royalties  were  reported  by  only  two 
firms  and  are  the  only  charges  for  these  items  included  in  the  total 
average  cost  of  $5,30.  By  applying  a  uniform  charge  for  amortiza- 
tion and  royalties  ($1.05),  which  was  the  weighted  average  of  the 
two  charges  reported,  the  average  costs  for  each  firm,  as  shown  in 
column  3,  were  obtained.  This  method  increases  the  average  cost  as 
reported  by  $0.69  per  ton,  or  13  per  cent. 

Table  30. — Cost  of  mining  larytea  in  western  mines  during  1919,  hy  companies, 

[Per  short  ton.] 


1 

2 

3 

4 

5 

6 

7 

8 

Total  cost. 

Detail  of  total  cost  as  reported  (column  2). 

Company  No. 

As  re- 
ported. 

On  uni- 
form 
amorti- 
zation 
and 
royalty 
basis. 

Labor 

in 
mining. 

Trans- 
porta- 
tion to 
shipping 
point. 

Weigh- 
ing and 
loading. 

Amorti- 
zation 
and 
royalties. 

Other 
expenses. 

1 

17.66 
9.45 
7.00 
8.50 
8.03 
8.82 
7.80 
8.00 
8.10 
7.59 

17.47 
10.23 
7.77 
8.77 
7.09 
9.59 
8.57 
7.27 
8.87 
7.76 

$4.56 
2.50 
5.88 
2.00 
3.20 
6.60 
6.00 
4.50 
5.00 
3.77 

12.01 
5.35 
1.00 
6.00 
2.48 
1.40 
1.40 
1.50 
1.60 
2.01 

10.13 
.30 
.12 

10.90 

2 

11.30 

3 

4 

.50 
1.71 

5 

.17 
.80 
.30 
.25 
.30 
.17 

.47 

6 

1.02 

7 

.10 

8 

1.50 

.25 

9 

1.20 

10 

.00 

1.04 

Weighted  average  cost 

7.74 

7.97 

4.38 

2.01 

.20 

;        .54 
\       1.77 

1           .61 

1  Uniform  charge  for  amortization  and  royalties  used  in  arriving  at  total  cost,  column  3. 

Table  30,  identical  with  Table  29,  except  that  the  costs  given  are 
for  the  year  1919,  shows  a  total  weighted  average  cost  for  1919  "  as 
reported"  by  10  companies  of  $7.74  per  short  ton.  By  applying  a 
uniform  charge  for  amortization  and  royalties  the  total  average  cost 
was  increased  to  $7.97  per  short  ton,  or  by  about  3  per  cent.  The 
total  average  cost  "as  reported"  is  made  up  of  the  following 
charges:  Labor  in  mining  of  $4.38  per  short  ton,  or  66.5  per  cent; 
transportation  to  shipping  point  of  $2.01  per  short  ton,  or  26  per  cent ; 
weighing  and  loading  of  $0.20  per  ton,  or  2.6  per  cent ;  amortization 
•  and  royalties  of  $0.54  per  ton,  or  7  per  cent ;  and  other  expenses  of 
$0.61  per  ton,  or  7.9  per  cent.  The  total  cost  as  shown  in  column  3 
is  based  on  a  uniform  charge  for  amortization  and  royalties,  which 
was  $0.77  per  short  ton,  or  the  weighted  average  of  all  firms  report- 
ing a  charge  for  amortization  and  royalties  as  shown  in  column  7. 
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This  method  increased  the  cost  as  reported  by  all  companies,  witli 
the  exception  of  three  firms. 

The  charge  for  "labor  in  mining,"  as  shown  in  column  4,  is  the 
charge  which  was  reported  by  the  various  companies,  with  the  excep- 
tion of  companies  1  and  10.  These  two  firms  reported  labor  in  min- 
ing  and  transportation  to  shipping  point  combined.  The  weighted 
average  charge  as  reported  by  all  other  companies  for  transporta- 
tion to  shipping  point  has  been  applied  to  costs  of  these  two  firms, 
in  order  to  arrive  at  a  figure  for  labor  in  mining.  As  shown  by 
column  4,  the  labor  in  mining  varied  between  companies  from  $2 
per  ton  to  $6  per  ton.  This  variance  in  cost  of  labor  is  offset  by  the 
charge  for  transportation  as  shown  in  column  5.  The  transporta- 
tion charge  varied  from  $1  per  ton  to  $6  per  ton.  Wherever  a  high 
charge  for  labor  is  reported  a  low  transportation  charge  is  usually 
given.  The  cost  delivered  at  shipping  points,  or  the  sum  of  columns 
4  and  5,  is  fairly  uniform,  because  of  existing  conditions  which  have 
previously  been  discussed.  (See  p.  66.)  The  transportation  costs  as 
given  are  those  reported  by  the  various  companies,  with  the  exception 
of  companies  1  and  10,  as  noted  above. 

Column  6  shows  the  charge  for  weighing  and  loading  the  crude 
barytes  on  board  cars,  which  was  reported  by  all  firms  but  one — 
company  4.  This  charge  shows  a  variation  from  $0.12  per  ton  to 
$0.80  per  ton.  Column  7  shows  the  amortization  and  royalties  as 
reported  by  5  of  the  10  companies.  This  charge  ranged  from  $0.50 
per  ton  to  $1.71  per  ton.  The  weighted  average  for  the  five  com- 
panies reporting  was  $0.77  per  ton,  and  was  used  in  arriving  at  the 
total  cost  in  column  3.  The  average  charge  of  $0.54  per  ton  is  the 
total  of  charges  for  amortization  and  royalties  divided  by  the  total 
production  of  all  firms,  and  was  used  in  arriving  at  the  total  cost 
"  as  reported  "  shown  in  column  2.  Column  8  shows  other  expenses? 
charged  to  cost  of  mining  barji^es.  Under  this  heading  are  included 
such  overhead  items  as  administration,  housing  furnished  miners, 
and  losses  in  weight  during  shipping. 


COSTS  IN  SOtJTKERN  MINES. 

The  costs  of  mining  barytes,  as  shown  for  southern  mines,  include 
companies  operating  in  the  Sweetwater,  Tenn.,  and  Cartersville,  Ga., 
districts.  Only  three  firms  were  able  to  report  costs  for  1916,  because 
the  industry  was  developed  in  this  district  as  a  result  of  war  condi- . 
tions,  and  at  this  stage  of  the  development  little  attention  was  given 
to  cost  records.  The  costs  of  the  companies  reporting,  however,  may 
be  taken  as  representative  for  the  year  1916.  In  1919  the  industry  in 
these  districts  was  more  fully  developed  and  costs  were  reported  by 
12  companies. 
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Table  31. — Costs  of  mining  harytes  in  southern  mines  during  1916,  hy  companies. 

[Per  short  ton.] 


1 

2 

8 

4 

5 

6 

Company  No. 

Total 
cost 
(as  re- 
ported). 

Labor  in 
mining. 

Supplies 
mining. 

Amortizar 
tion  and 
royalties. 

Other 
expenses. 

1 

$4.00 
3.71 
4.08 

$1.25 
1.29 
2.29 

$0.10 
.25 

$0.50 

1.51 

.25 

$2.15 

2 

.66 

3 

1.54 

WeiRbte^  avenif?e'*-<^t  r. . 

3.89 

1.62 

.14 

.90 

1.28 

Table  31  shows  the  cost  of  mining  barytes  by  southern  mines  during 
1916.  The  total  weighted  average  cost  "  as  reported  "  was  $3.89  per 
short  ton,  and  is  made  up  of  $1.62  for  labor  in  mining,  or  41.7  per 
cent ;  $0,14  for  supplies  in  mining,  or  3.6  per  cent ;  $0.90  for  amortiza- 
tion and  royalties,  or  23.1  per  cent ;  and  $1.23  for  other  expenses,  or 
31.6  per  cent.  A  charge  for  supplies  in  mining  (column  4)  was  re- 
ported by  only  two  of  the  three  firms,  and  was  $0.10  per  ton  in  one 
case  and  $0.25  per  ton  in  the  other.  Since  an  amortization  and  roy- 
alty charge  was  shown  by  all  firms  and  the  charge  appeared  reason- 
able, it  was  not  necessary  to  apply  a  uniform  amortization  and  roy- 
alty charge  to  the  costs. 

Table  32. — Costs  of  mining  harytes  in  southern  mines  during  1919,  hy  companies. 


[Per  short  ton.] 

• 

1 

2 

3 

4 

5 

6 

7 

Total  cost. 

Detail  of  Total  Cost  as  reported 
(Column  2). 

Comi>any  No. 

As 
reported. 

On 
uniform 
amortiza- 
tion and 
royalty 
basis. 

T^borin 
mining. 

Supplies 

in 
mining. 

Amortiza- 
tion and 
royalties 

Other 
expenses. 

1 

$6.85 

12.25 

10.92 

10.93 

5.16 

6.58 

5.80 

5.24 

8.64 

9.77 

7.06 

6.82 

$6.48 
12.21 
11.10 
4.92 
5.06 
6.32 
5.05 
5.87 
9.27 
9.54 
7.44 
7.45 

$2.50 
5.88 
6.05 
2.53 
4.02 
3.34 
2.14 
1.06 
3.62 
6.63 
3.90 
3.03 

• 

$0.15 

2.67 

2.37 

.97 

$1.00 
.67 
.45 

6.64 
.73 
.89 

1.38 

$3.20 

2 

3.03 

3        

2.05 

4         

.79 

5         

.41 

6       

.50 
.03 

1.85 

7        

2.25 

8        

4.18 

9        

.42 
.47 

4.60 

10        

.86 
.25 

1.81 

11          

2.91 

12       

1.13 

2.66 

Weiehted  average  cost 

7.39 

6.31 

2.82 

.46 

f       1.71 
\      10.63 

2.40 

u*. 


•V 


1  Uniform  charge  for  amortization  and  royalties  used  in  arriving  at  the  total  cost  in  column  3. 
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Table  32  shows  the  cost  of  mining  barytes  in  southern  mines  dur- 
ing 1919,  as  reported  by  12  companies.    The  total  weighted  average 
cost,  "  as  reported  "  (column  2),  was  $7.39  per  short  ton,  and  is  made 
up  of  the  following  charges :  $2.82  for  labor  in  mining,  or  38.2  per 
cent ;  $0.46  for  supplies  in  mining,  6.2  per  cent ;  $1.71  for  amortiza- 
tion and  royalties,  or  23.2  per  cent ;  and  $2.40  for  other  expenses,  or 
32.4  per  cent.    Column  3  shows  the  total  cost  of  mining  barytes  on 
the  basis  of  a  uniform  amortization  and  royalty  charge.    The  total 
weighted  average  cost  on  this  basis  is  $6.31  per  short  ton,  or  a  de- 
crease of  $1.08  per  ton,  or  14.6  per  cent  from  the  total  average  cost, 
"as  reported."    The  uniform  charge  used  in  arriving  at  this  total 
cost  was  $0.63  per  ton.    This  charge  was  arrived  at  by  taking  the 
weighted  average  of  the  amortization  and  royalty  charges  shown  in 
column  6,  with  the  exception  of  certain  charges  which  were  omitted. 
Column  7  shows  other  expenses  charged  by  the  various  companies 
to  cost  of  mining  barytes  during  1919,  which  include  charges  for 
administration,  power,  and  other  overhead  expenses. 
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Cost  or  Manufacturing  Ground  Barytes,  1914, 1916,  and  1919. 

INTRODUCTORY. 

The  cost  of  manufacturing  ground  barytes,  as  shown,  includes  com- 
panies operating  plants  both  in  the  southern  and  western  districts. 
It  was  impossible  to  compare  costs  between  the  two  districts  on  ac- 
count of  the  small  number  of  manufacturers.  In  compiling  the  costs 
on  ground  barytes  the  Commission  found  that  the  various  companies 
kept  detailed  cost  records.  There  was  very  little  uniformity,  how- 
ever, in  the  detail  of  the  costs,  as  reported. 

It  should  be  pointed  out  that  the  company  numbers  used  in  pre- 
senting costs  of  ground  barytes  do  not  necessarily  represent  the  same 
company  for  all  years.  For  example,  costs  given  as  those  of  com- 
pany 1  during  1914,  1916,  and  1919  are  not  directly  coii^)arable  as 
those  of  the  same  firm. 

COMPARISON  OF  COSTS  FOR  1914,  1916,  AND  19J9. 

Table  33. — Comparison  of  coats  of  manufacturing  ground  "barytes  during  1914, 

1916,  and  1919, 


[Per  sbort  ton.] 


1 

2 

3 

4 

5 

6 

7 

Total 
cost. 

Factory  cost. 

Selling  expenses. 

Year. 

Total. 

Material. 

Labor. 

Overhead. 

Cost. 

Percent 

of  total 

cost. 

Cost. 

Percent 

of  total 

cost. 

Cost. 

Pwcent 

of  total 

cost. 

Cost. 

Percent 

of  total 

cost. 

1914 

$11.21 
12.60 
19.25 

iiaei 

11.98 
18.63 

16.13 

8.08 

ia68 

54.7 
63.7 
55.5 

SI.  30 
1.08 
2.47 

11.6 

8.5 

12.8 

$3.18 
2.82 

5.48 

28.4 

22.2 
28.5 

$a6o 

.71 
.62 

5.3 

1916 

5.6 

1919 

3.2 

Table  33  compares  the  total  average  cost  of  manufacturing  ground 
barytes  during  1914,  1916,  and  1919,  and  the  percentage  of  the  total 
cost  due  to  the  various  items  of  cost.  Column  2  shows  that  the  total 
cost  increased  from  $11.21  in  1914  to  $19.25  in  1919.  The  total  cost, 
as  given  in  column  2,  is  the  sum  of  the  total  factory  cost  in  column  3 
and  selling  expense  in  column  7.    Column  3  shows  that  the  total 
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factory  cost  increased  from  $10.61  in  1914  to  $18.63  in  1919.  This 
increase  is  in  practically  the  same  ratio  as  the  total  cost,  since  the  sell- 
ing expense  during  the  different  years  was  practically  uniform  at 
between  $0.60  and  $0.71  per  ton,  as  shown  in  column  7.  Column  4 
shows  that  the  material  charge  varied  from  $6.13  in  1914  to  $10.68 
in  1919.  The  charge  for  material  is  the  principal  cost  item  entering 
into  the  total  cost  of  ground  barytes  and  amounted  to  between  55 
and  65  per  cent  of  the  total  factory  cost.  Column  5  shows  the  labor 
charges  per  ton  of  ground  barytes,  which  decreased  from  $1.30  per 
ton  in  1914  to  $1.08  in  1916  and  then  increased  to  $2.47  per  ton  in 
1919.  Labor  accounted  for  8.5  to  13  per  cent  of  the  total  cost.  Col- 
umn 6  shows  that  the  overhead  expense  decreased  from  $3.18  in  1914 
to  $2.82  in  1916  and  then  increased  to  $5.48  in  1919.  Overhead  ex- 
pense was  22  to  29  per  cent  of  the  total  cost.  Selling  expense 
was  between  3  and  5.5  per  cent  of  the  total  cost. 

DETAIL  OF  COSTS  OF  GROUND  BARYTES,  BY  COMPANIES. 

Table  34. — Cost  of  manufacturing  ground  harytes,  hg  companies^  during  1914^ 

[Per  short  ton.] 


1 

2 

3 

4 

5 

8 

7 

Total 
cost. 

Factory  cost. 

SelUng 

Comi>any  No. 

Total. 

Material. 

Labor. 

Over- 
head. 

ex- 
penses. 

1 

$12.09 
10.51 
12.49 
11.74 

S11.57 

9.88 

11.89 

11.14 

$5.05 
6.43 
6.16 
5.72 

$1.88 

.74 

2.13 

2.08 

$4.04 
2.72 
3.60 
3.34 

$0.52 

2 

.63 

3 

.60 

4 

.60 

Weighted  averaije  cost 

11.21 

10.61 

6.13 

1.30 

3.18 

.60 

Table  34  shows  the  cost  of  manufacturing  ground  barytes  by  com- 
panies during  1914.  Column  2  shows  that  the  total  weighted  aver- 
age cost  as  reported  by  four  companies  during  1914  was  $11.21  per 
short  ton.  The  total  average  cost  was  made  up  of  the  foUowing^ 
charges:  $6.13  per  ton  for  material,  or  54.7  per  cent;  $1.30  per  ton 
for  labor,  or  11.6  per  cent;  $3.18  per  t©n  overhead  charges,  or  28.4  per 
cent ;  and  $0.60  per  ton  for  selling  expenses,  or  5.3  per  cent. 

The  total  factory  cost  shown  in  column  3  is  made  up  of  the  items 
material,  labor,  and  overhead.  The  average  factory  cost  of  the  four 
companies  reporting  was  $10.61  per  ton.  Companies  1  and  2  were 
the  only  firms  that  reported  selling  expense  (column  7).  The 
weighted  average  of  these  two  firms  was  taken  as  the  average  selling- 
expense  and  substituted  for  companies  3  and  4  in  arriving  at  the  total 
cost  in  column  2  for  these  two  firms. 
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Table  35. — Coat  of  manufacturing  ground  barytes,  by  companies,  during  1916. 


[Per  short  ton.] 

X 

1 

2 

3 

4 

5 

6 

7 

Total 
cost. 

Factory  cost. 

SeUing 
expenses. 

Company  No. 

Total. 

Material. 

Labor. 

Over- 
head. 

1 

$15.69 
11.49 
12.43 
13.24 

$14.99 
10.77 
11.72 
12.53 

$9.63 
&00 
6.28 
7.58 

$1.11 

.54 

2.05 

2.07 

$4.26 
2.23 
8.30 

2.88 

$0.70 

2....                   ... 

3 J!!..;!;!!'!!;;!!!'!!!!!!!;...!!!!! 

.72 
.71 

4 .     .. 

.71 

Weighted  averaee  cost 

12.69 

11.98 

8.08 

L08 

2.82 

.71 

Table  35  shows  the  cost  of  manufacturing  ground  barytes  by  com- 
panies during  1916.  Column  2  shows  that  the  average  cost  of  the 
four  companies  was  $12.69.  The  average  cost  is  made  up  of  a  charge 
of  $8.08  for  material,  or  63.7  per  cent ;  $1.08  for  labor,  or  8.5  per  cent ; 
$2.82  for  overhead,  or  22.2  per  cent ;  and  $0.71  for  selling  expenses^ 
or  5.6  per  cent.  Column  3  shows  that  the  total  average  factory  cost 
was  $11.98.  The  selling  expenses  as  reported  by  companies  1  and  2 
was  $0.70  and  $0.72  per  ton,  respectively.  The  weighted  average  of 
these  two  charges,  or  $0.71,  was  inserted  as  the  selling  expenses  for 
companies  3  and  4,  and  was  used  in  arriving  at  the  total  cost  shown  in 
column  2  for  these  two  companies. 

Table  36. — Cost  of  manufdcturing  ground  barytes,  by  companies,  during  1919. 

[Per  short  ton.] 


1 

2 

3 

4 

5 

6 

7 

Total 
cost. 

Factory  cost. 

Selling 
expenses. 

Company  No. 

Total. 

Material. 

Labor. 

Over- 
head. 

1 

125.61 
19.07 
14.51 
19.54 

124.73 
18.10 
13.89 
19.35 

$12.50 

11.59 

7.40 

10.74 

$3.00 
1.26 
3.26 
3.08 

$9.23 
5.25 
3.23 
5.53 

$0.88 

2...   . 

.97 

3 

.62 

4 

.19 

Weighted  average  cost 

19.25 

18.63 

10.68 

2.47 

5.48 

.62 

Table  36  shows  the  cost  of  ground  barytes  during  1919  as  reported 
by  four  companies.  The  total  weighted  average  cost  (column  2)  was 
$19.25  per  ton.  This  total  cost  was  made  up  of  the  following  charges : 
$10.68  per  ton  for  material,  or  55.5  per  cent ;  $2.47  for  labor,  or  12.8 
per  cent ;  $5.48  for  overhead,  or  28.5  per  cent,  and  $0.62  for  selling 
expenses,  or  3.2  per  cent.  The  total  factory  cost,  as  shown  in  column 
3,  averaged  $18.63  per  ton.     During  1919  all  companies  reported 
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separately  a  charge  for  selling  expenses,  with  the  exception  of  No.  3, 
whicjjj  firm  included  selling  under  overhead.  The  weighted  average 
of  the  three  firms  separately  reporting  a  charge  was  inserted  for 
company  3,  and  subtracted  from  that  company's  overhead  as  reported 
and  from  total  cost  shown  in  colunm  2  to  obtain  the  total  factory- 
cost.  The  average  selling  expense  of  the  three  companies  reporting 
was  $0.62  per  short  ton. 

Table  37. — Details  of  overhead  charged  to  ground  harytea,  1919. 

[Per  short  ton.] 


1 

2 

3 

4 

5 

Company  No. 

Total 
overhead. 

Works 
expense. 

Fixed 
charges. 

Adminis- 
tration. 

1 

S9.23 
5.25 
3.23 
5.53 

$7.45 
2.29 
2.92 
6.07 

10.56 
2.54 

SI.  20 

2 

.42 

3 

.31 

4 

.46 

Weighted  averaee 

5.48 

4.03 

.50 

The  detail  in  which  overhead  charges  for  ground  barytes  were  re- 
ported varied  greatly.  Therefore  the  total  overhead  is  the  only 
:^air  basis  of  comparison  between  companies.  The  overhead  during 
1919  as  reported  by  the  four*  companies  manufacturing  ground 
barytes  is  given  in  Table  37  in  as  much  detail  as  was  possible. 
Although  not  directly  comparable  by  companies,  the  table  shows  the 
detail  to  which  overhead  was  distributed.  The  total  overhead  as 
shown  in  column  2  varied  between  companies  from  $3.23  to  $9.23  per 
.short  ton  of  ground  barytes  produced. 

Column  3  shows  the  total  of  the  items  charged  to  works  expense, 
which  includes  such  items  of  cost  as  operating  and  miscellaneous  sup- 
plies, repairs,  coal  or  electric  power,  packages,  and  other  general 
plant  expense.  Works  expense  is  seen  to  be  the  largest  overhead 
charge,  and  averaged  $4.03  per  short  ton,  or  about  70  per  cent  of  the 
total  overhead.  Column  4  shows  fixed  charges  as  reported  by  only 
two  companies.  This  heading  includes  insurance,  State  and  local 
taxes,  and  depreciation.  Only  one  firm  reported  a  charge  for  depre- 
ciation. Column  5  shows  administration  expense  as  reported  by  all 
<;ompanies.  This  heading  includes  salaries  for  factory  superintend- 
ence and  office  expense  and  salaries.  Administration  expense  aver- 
aged $0.50  per  short  ton,  or  about  10  per  cent  of  the  total  overhead. 


Co9T8  OF  Makufactubino  BARfuM  Chehicals,  1919. 

INTHODUCrORT . 

Before  discussing  the  costs  of  barium  chemicals  the  Commission 
desires  to  point  out  the  lack  of  adequate  cost-finding  methods  found 
to  be  prevalent  in  the  barium  chemical  industry.  The  Commission 
does  not  wish  to  convey  the  impression  that  all  companies  manu- 
facturing barium  chemicals  do  not  keep  accurate  cost  records,  but 
a  number  of  the  firms  engaged  in  this  industry  lack  adequate  methods 
of  cost  accounting,  and  the  data  obtained  from  the  records  of  these 
companies  are  at  best  an  approximation  of  the  true  cost.  This  con- 
dition may  be  accounted  for  by  the  fact  that  the  industry  was  de- 
veloped under  stress  of  war  conditions,  with  emphasis  on  output 
rather  than  on  economy  of  operation  and  on  accurate  cost  records. 
Now  that  the  industry  is  approaching  more  stabilized  conditions, 
more  attention  should  be  given  to  cost  accounting  by  those  firms 
which  now  have  inadequate  methods.  The  Commission  emphasizes 
the  fact  that  some  of  the  manufacturers  of  barium  chemicals  have 
adequate  cost  systems,  and  had  this  condition  uniformly  prevailed  the 
cost  investigation  would  have  been  greatly  facilitated.  From  the  in- 
formation available  the  Commission  is  able  to  present  the  following 
costs  of  barium  chemicals,  and  believes  that  the  costs  given  may  be 
taken  as  representative  of  the  industry. 

OOUPARISOX  OF  COSTS  OF  BARIUM  CHEMICALS. 

Tabue  88. — Cost  of  manvfacturinff  barium  chemicalt  during  1919. 


Namaolprodnct. 

Mauu- 

Total 

Malraisl. 

Labor. 

OTarhead  sod  sell- 
ingBipenae. 

Coat. 

Percent 

Cost 

Per  rant 

Coat. 

Percent 

Bartumearbonalii..,, 
Barium  peroiida 

3 

KI-OSIS 

'.02n 

t0.003g 

s 

Is 

.0108 

11 

Batiiunchlorld* 

barium  sulphots. 


Table  38  shows  the  weighted  average  costs  of  four  barium  chemi- 
cals— barium  carbonate,  barium  peroxide,  barium  chloride,  and  blanc 
fixe  or  precipitated  barium  sulphate.     This  table  also   shows  the 
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total  cost  distributed  to  the  three  items — ^material,  labor,  and  over- 
head.  The  Commission  is  unable  to  publish  costs  submitted  on 
other  barium  chemicals  without  disclosing  the  costs  of  the  one  or 
two  firms  reporting.  The  barium  chemicals  for  which  costs  are 
given  are,  however,  the  most  important,  and  include  all  barium  chem- 
icals mentioned  by  name  in  the  tariflf  act  of  1913.  The  costs  of  these 
may  be  taken  as  representing  conditions  in  the  industry. 

It  has  been  necessary,  because  of  the  form  in  which  costs  were 
kept  by  the  companies,  to  combine  overhead  and  selling  expenses. 
In  all  cases  selling  expense  is  included,  with  the  exception  of  one 
firm  manufacturing  barium  chloride.  Depreciation  on  plant  and 
equipment  is  included  in  overhead  where  reported.  A  charge  for 
depreciation  was  reported  by  all  manufacturers  of  barium  peroxide ; 
by  three  of  the  four  manufacturers  of  barium  chloride ;  and  by  one 
manufacturer  of  barium  carbonate.  No  depreciation  was  reported  by 
manufacturers  of  blanc  fixe.  Other  discrepancies  in  cost  items  are 
discussed  under  the  variation  in  costs  by  companies. 

Table  38  shows  that  the  total  average  cost  for  precipitated  barium 
carbonate,  as  reported  by  three  manufacturers,  was  $0.0316  per 
pound.  This  cost  was  made  up  of  the  following  items:  Material 
charge  of  $0.0167,  or  52.9  per  cent ;  labor  charge  of  $0.0038,  or  12 
per  cent;  and  overhead  and  selling  expenses  of  $0.0111,  or  35.1  per 
cent.  This  table  shows  a  total  average  cost  for  barium  peroxide  of 
$0,197  per  pound  as  reported  by  three  companies.  Of  this  total^ 
$0,088,  or  44.7  per  cent,  was  due  to  material  charges ;  $0,046,  or  23.3^ 
per  cent  to  labor  charge;  and  $0,063,  or  32  per  cent,  to  overhead 
and  selling  expenses.  The  total  average  cost  of  blanc  fixe  for  three 
firms  is  shown  as  $0.0294  per  pound.  This  total  cost  is  made  up  of 
$0.0160  material  charge,  or  54.4  per  cent;  $0.0028  labor  charge,  or 
9.5  per  cent ;  and  $0.0106  overhead  and  selling  expenses,  or  36.1  per 
cent.  The  total  average  cost  of  barium  chloride  for  1919  as  reported 
by  four  manufacturers  was  $0.0539  per  pound.  This  total  was  made 
up  of  material  charge  of  $0.0218,  or  40.5  per  cent;  labor  charge  of 
$0.0109,  or  20.2  per  cent;  and  overhead  and  selling  expenses  of 
$0.0212,  or  39.3  per  cent. 

The  barium  chemicals  in  order  of  their  cheapness  of  manufacture, 
as  shown  in  Table  38,  are  blanc  fixe,  barium  carbonate,  barium  chlo- 
ride, and  barium  peroxide.  This  order  would  be  expected  from  a 
knowledge  of  the  process  of  manufacture.  Blanc  fixe  and  barium 
carbonate,  whose  costs  vary  by  only  0.22  cent  per  pound,  are  made 
from  comparatively  cheap  chemicals,  are  precipitated  as  insoluble 
compounds,  and  require  but  simple  operations,  such  as  filtration 
and  drying  before  marketing.  Barium  chloride,  although  made 
from  a  cheap  material — calcium  chloride — is  a  soluble  compound 
and  requires  considerable  heat  for  evaporation  of  solutions.    This 
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is  reflected  in  a  liigher  overhead  charge  than  for  Wane  fixe  and 
barium  carbonate.  Barium  peroxide  requires  a  higher  degree  of 
manufacture  than  any  of  the  other  barium  chemicals.  It  is  made 
from  intermediate  barium  chemicals — ^barium  carbonate  or  barium 
nitrate.  Large  quantities  of  heat  are  required  for  its  manufacture, 
which  is  reflected  in  the  largest  unit  overhead  charge.  Based  on  per- 
centage of  total  cost,  however,  the  overhead  for  barium  peroxide  is 
less  than  for  blanc  fixe  or  barium  carbonate. 

From  a  study  of  Table  38  it  is  seen  that  the  cost  of  materials  is  in 
inverse  ratio  to  the  total  cost  of  production.  The  percentage  of  the 
total  cost  due  to  material  ranges  from  40.5  per  cent  in  the  case  of 
barium  chloride  to  54.4  per  cent  in  the  case  of  blanc  fixe.  It  is  also 
seen  that  the  cost  due  to  labor  is  in  direct  ratio  to  the  total  cost  of  the 
various  barium  chemicals.  The  percentage  of  the  total  cost  due  to 
labor  ranges  from  9.5  per  cent  for  blanc  fixe  to  23.3  per  cent  for 
barium  peroxide.  The  percentage  of  the  total  cost  due  to  overhead 
and  selling  expense  is  more  nearly  uniform  than  the  other  cost 
charges.  This  charge  ranges  from  32  per  cent  of  the  total  cost  for 
barium  peroxide  to  39.3  per  cent  of  the  total  cost  for  barium  chloride. 

VARIATIONS   IN   COSTS   OP  BARIUM   CHEMICAIiS,   BY   COMPANIES. 

Table  39. — Percentage  variation  in  costs  of  barium  chemicals,  hy  companies, 

for  1919. 


Bariuin  carbonate: 

Company  No.  1 

Company  No.  2 

Company  No.  3 

Barium  peroxide: 

Company  No.  1 

Company  No.  2 

Company  No.3 

Blanc  fixe  (precipitated  barium  sulphate): 

Company  No.  1 

Company  No.2....^ 

Company  No.  3 

Barium  chloride: 

Company  No.  1 

Company  No.  2 

Company  No.  3 

Company  No.  4 


Total  cost. 

Material. 

Labor. 

101 

170 

66 

100 

100 

100 

69 

108 

30 

135 

246 

49 

100 

100 

100 

92 

63 

174 

181 

178 

178 

96 

139 

91 

100 

100 

100 

100 

100 

100 

86 

136 

54 

151 

255 

73 

164 

91 

189 

Overhead 

and  selling 

expense. 


58 

100 

52 

61 

100 

78 

185 

37 

100 

100 

61 

104 

212 


Table  39  shows  by  percentage  the  variation  in  the  total  cost  and  in 
the  items  of  cost  of  each  barium  chemical  by  manufacturers.  Be- 
cause of  the  few  manufacturers  of  each  chemical  it  was  impossible 
to  show  the  variation  in  costs  by  publishing  the  actual  units.  In  each 
Case  the  firm  with  the  median  total  cost  has  been  taken  as  the  imit  of 
100.  The  other  costs  are  calculated  as  a  percentage  of  this  unit.  As 
can  be  seen  from  Table  39  it  is  generally  true  that  a  manufacturer 
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who  has  the  lowest  total  cost  is  not  always  low  in  all  departments  of 
cost. 

This  table  shows  a  variation  in  the  total  cost  of  barium  carbonate 
from  69  to  101,  or  a  difference  of  nearly  50  per  cent  of  the  low  cost^ 
This  difference  may  be  due  to  differences  in  process  of  manufacture^ 
methods  of  treating  by-products,  or  to  individual  plant  and  process 
efficiencies.  There  are  two  general  methods  used  in  the  manufacture 
of  barium  carbonate.  The  one  is  to  treat  barium  sulphide  with 
soda  ash,  thus  obtaining  by-product  sodium  sulphide.  The  other 
method  is  to  convert  the  bariiun  sulphide  into  barium  carbonate  by 
means  of  carbon  dioxide.  This  method  does  not  give  a  by-product. 
The  accounting  method  used  in  treating  sodium  sulphide  may  varjr 
between  manufacturers  with  a  resulting  reflection  in  the  total  cost^ 
Sodiiun  sulphide  was  uniformly  treated  as  a  joint  product,  and  the 
raw-material  charges  divided  between  barium  carbonate  and  sodium- 
sulphide  on  an  arbitrary  basis.  The  basis  of  distribution  of  raw 
material,  however,  varied  between  the  manufacturers.  The  method 
followed  by  each  firm  has  been  used  in  arriving  at  the  total  cost. 

The  total  cost  of  barium  peroxide  ranged  from  a  low  of  92  to  & 
high  of  135,  or  a  difference  of  nearly  50  per  cent  of  the  low  cost. 
The  variation  in  the  cost  of  barium  peroxide  may  be  accounted  for 
largely  by  the  difference  in  process  of  manufacture.  It  is  produced 
by  two  methods,  one  using  barium  carbonate  as  the  raw  material 
and  the  other  using  barium  nitrate.  The  difference  in  total  cost  is 
reflected  chiefly  in  the  material  charge  which  shows  a  difference  be- 
tween the  low  and  high  of  about  300  per  cent.  The  company  with, 
the  highest  total  cost  had  the  lowest  labor,  while  the  firm  with  the 
lowest  total  cost  had  the  highest  labor  cost. 

The  total  cost  of  blanc  fixe  varied  from  96  to  181,  as  shown  in 
Table  39.  This  is  a  difference  of  nearly  100  per  cent  of  the  low  cost. 
In  arriving  at  the  total  cost  for  blanc  fixe  in  the  case  of  one  firm  it 
was  necessary  for  comparison  to  substitute  an  average  material 
charge,  which  was  the  weighted  average  of  the  material  charges  re- 
ported by  the  other  two  manufacturers.  From  a  study  of  the  varia- 
tion of  costs  of  blanc  fixe,  it  is  seen  that  the  company  with  the  highest 
total  cost  is  the  highest  in  all  departments  of  cost.  This  is  the  only 
case  where  one  company  is  the  highest  in  all  cost  items.  What  has 
been  said  of  the  effect  of  sodium  sulphide  on  the  cost  of  barium 
carbonate,  also  applies  to  costs  of  blanc  fixe.  Some  of  the  com- 
panies reporting  blanc  fixe  costs  obtain  sodium  sulphide  as  a  by- 
product, while  others  produce  blanc  fixe  by  a  process  which  does 
not  yield  sodium  sulphide.  These  differences  are  necessarily  reflected 
in  total  costs. 
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The  total  cost  of  barium  chloride  reported  by  four  companies 
ranged  from  a  low  of  86  to  a  high  of  164,  or  a  difference  of  about  90 
per  cent  of  the  low  cost.  Three  of  the  firms  use  similar  processes 
involving  the  direct  production  of  barium  chloride  from  barytes  by 
reduction  with  coal  in  the  presence  of  calcium  chloride.  The  other 
firm  reporting  made  barium  chloride  from  an  intermediate  barium 
chemical.  The  difference  in  total  cost,  however,  can  not  be  accounted 
for  wholly  by  differences  in  process  of  manufacture.  It  is  interesting 
to  note  that  the  firm  with  the  highest  total  cost  had  the  lowest  ma- 
terial cost,  but  had  high  labor  and  overhead  and  selling  charges. 
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Cost  or  Manufacturing  Lithopone,  1919. 

INTRODUCTORT. 

The  Commission's  investigation  of  costs  in  the  lithopone  industry 
was  greatly  facilitated  by  the  fact  that  practically  all  companies 
kept  detailed  cost  records.  The  methods  of  accounting  used  by 
the  lithopone  manufacturers  were  more  detailed  and  in  a  more 
comparable  form  than  those  of  the  barytes  and  barium  chemical 
industries.  This  may  be  accounted  for  by  the  fact  that  the  litho- 
pone  industry  is  much  larger,  has  been  longer  established,  and  is 
on  a  more  permanent  basis  than  the  other  industries.  Although 
costs  were  shown  in  detail,  there  was  considerable  lack  of  uni- 
formity in  methods  of  treating  individual  cost  items.  The  out- 
standing differences  were  methods  of  handling  raw  material  charges, 
methods  of  determining  selling  expenses,  and  treatment  of  ad- 
ministrative expenses.  These  differences  are  discussed  fully  in  the 
following  pages. 

In  analyzing  the  cost  statements  on  lithopone  for  1919,  and  in 
comparing  and  presenting  the  cost  data  of  the  industry,  the  meth- 
ods used  by  the  majority  of  the  companies  in  distributing  the 
charges  have  been  followed  as  closely  as  possible.  Wherever  changes 
have  been  necessary  in  order  to  facilitate  comparison,  they  are 
explained  in  the  discussion  of  the  individual  cost  items.  Where 
companies  operate  more  than  one  plant  and  have  reported  separate 
costs  for  each,  they  have  been  tabulated  as  if  for  separate  compa- 
nies. The  costs  for  lithopone  as  shown  represent  11  plants,  oper- 
ated by  9  companies.  Two  plants  did  not  report  costs  for  the  first 
quarter  of  the  year  1919,  and  one  plant  presented  costs  for  the  last 
quarter  only.  The  costs  of  these  plants  have  been  used  as  repre- 
sentative of  the  entire  year. 

COMPARISON  OF  COSTS  OF  LITHOPONE  BY  QUARTERS. 

Table  40. — Weighted  average  cost  of  lithopone  during  1919  hy  quarters, 

[Per  pound.] 


1 

2 

3 

4 

5 

6 

7 

8 

9 

Quarterly 
periods. 

Production. 

Total 
cost. 

Material 
cost. 

Direct 
labor 
cost. 

Factory 
overhead. 

Selling 
expense. 

Average 
sales 
price. 

Apparent 

average 

profit. 

First 

pounds. 

24,613,042 

28,479,697 

41,222,083 

48,204,354 

$0.0639 
.0573 
.0574 
.0623 

$0.0264 
.0254 
.0254 
.0264 

$0.0101 
.0103 
.0112 
.0111 

$0.0239 
.0191 
.0182 
.0213 

$0.0035 
.0025 
.0026 
.0035 

$0.0709 
.0633 
.0640 
.0664 

$0.0070 

Second 

.0060 

Third 

.0066 

Fourth 

.0041 

Year 

142,519,176 

.0602 

.0259 

.0108 

.0204 

.0031 

.0667 

.0065 

80 
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Table  40  shows  the  weighted  average  cost  of  lithopone  for  all 
plants  bj  quarters  during  1919.  The  total  average  cost  for  all  com- 
panies reporting,  as  shown,  is  the  sum  of  the  items — material,  direct 
Isbor,  factory  overhead,  and  selling  expense.  This  tahle  also  shows 
in  column  9  the  average  profit  for  the  industry  by  comparing  the 
arerage  gross  selling  price  with  the  total  weighted  average  cost. 

Column  2  shows  the  production  of  lithopone  by  the  companies  re- 
porting costs  during  1919,  by  quarters.  These  figures  of  production 
were  used  in  obtaining  the  weighted  average  costs  for  each  quarter 
and  for  the  entire  year  1919.  The  figures,  however,  do  not  neces- 
sarily represent  total  production  of  lithopone,  because  of  the  omis- 
sion of  certain  companies  who  did  not  report  costs  for  the  whole  year. 
These  figures  show  inactivity  in  the  lithopone  industry  during  the 
first  half  of  1919.  The  production  as  shown  during  the  first  six 
months  was  only  53,000,000  pounds,  as  against  89,500,000  durit^ 
the  last  six  months  of  1919.      ■  -  . 

Column  3  shows,  that  the  total  weighted  average  cost  of  lithopone 
for  all  companies  during  1919  was  $0.0602  per  ponnd.  This  average 
cost  was  made  up  of  $0.0259  per  pound,  or  43  per  cent  for  material; 
$0.0108  per  pound,  or  17.9  per  cent  for  direct  labor;  $0.0204  per 
pound,  or  33.9  per  cent  for  overhead ;  and  $0.0031  per  pound,  or  5J2 
per  cent  for  sales  expense.  The  distribution  of  the  total  cost  of 
lithopone  according  to  items  of  expense  for  the  year  1919  is  shown 
diagrammatically  i»  Figure  6.  Column  3  also  shows  that  the  highest 
cost  for  lithopone  was  $0.0639  per  pound  during  the  first  quarter  of 
the  year.  The  cost  during  the  second  and  third  quarters  was  uni- 
form at  $0.0573  per  pound  and  increased  in  the  fourth  quarter  to 
S0.oe23  per  pound. 

The  material  cost,  as  shown  in  column  4,  is  the  aetual  unit  cost  of 
*aw  materials  used  in  the  manufacture  of  lithopone,  as  shown  by  the 
>ooks  of  the  various  companies.  The  items  making  up  material  cost, 
:s  recorded  by  Ae  vwioos  manufacturers,  differed  greatly.  Some 
ompanies  retorted  the  basic  raw  materials — ^harytes,  coal  for  reduc- 
ion  of  baryt«s,  zinc,  and  sulphuric  acid.  Other  companies  reported 
he  intermediate,  materials — barium  sulphide  and  zinc  sulphate— r 
rhich  are  made  from  the  basic  raw  materials  given  above.  The  rela- 
ion  between  the  basic  raw  materials  and  the  intermediate  materials, 
ariiim  sulphide  and  zinc  sulphate,  is  shown  in  the  diagram  of  the 
lanufacture  of  lithopone,  Figure  4,  page  55.  In  other  words,  by  this 
itter  method  the-  -compames  carry  separate  cost  accounts  for  the 
itermediate  products,  barium  sulphide  and  zinc  sulphate,  and  then 
large  these  products  at  the  actual  cost  of  manufacture  against  their 
thopone  account  as  raw  materials.    Where  this  latter  method  has 
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beM  f dll<med  we  have  attum'pted  to  segregate  the  cost  of  2dnc  sul- 
phate add  bairkitn  i^lphide  into  labor,  raw  material,  and  overhead, 
lliifi  eidtkna^ted  segregation  has  been  done  by  determining  the  per- 
centages of  labor,  raw  material,  and  overhead  by  a  study  of  the  sepa- 


FiOUHt  6   — Distribution 
Or  LtthoT'onb    Cost-- 19/9 

]^VERf\QB  Cost  ==  ^O.OeOZ  A    Pound^ 


am 


rate  cost  sheets  for  zinc  sulphate  and  barium  sulphide  and  then  ap- 
plying these  percentages  in  distributing  the  charges  lot  the  zinc  sul- 
phate and  barium  sulphide,  as  reported  under  lithopone  cost,  to  raw 
material,  labor,  and  overhead.    The  amounts  due  to  labor  and  over- 
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l>ee(n  deducted  from  the  litiiopone  material  charge  and 

atbor  and  orerhead  reported  under  lithopone  cosL    This 

distributicHi  may  result  in  slight  discrepancies  between 

cost  itemS)  but  in  no  ease  has  the  total  material  charge^ 

I  by  ai^  compaJBy ^  been  changed  imless  an  offsetting  change 
xLa.de  in  some  other  department  of  cost,  so  thai  the  total 
xy  eompanj  has  not  been  changed  because  of  this  arbitrary 
E   allocation.    Column  4  shows  that  the  average  material 

II  cQitipanies  during  the  year  1919  was  $0.0259  pet  pound 
>i\e,  or  4d  per  cent  of  the  total  average  cost.  This  column 
s  that  the  material  Costs  followed  the  general  trend  of  the 

during  the  year,  although  there  was  only  a  difference  of 
«r  pound  between  the  material  Cost  by  quarters.  The  high- 
ial  eharge  Was  $0.0264  during  the  first  and  fourth  ^^rt^^, 
)  material  dtarge  for  the  second  and  third  quarters  was  uni- 
^0.0254  per  pound. 

Lrect  labor  cost,  as  diown  by  oolunm  5,  is  derived  from  the 
eported  by  the  companies  plus  any  labor  charge  t^Bsulting 
e  arbitrary  allocation  due  to  differences  in  reporting  raw 
s,  as  discussed  above  under  colimm  4.  Column  5  shows  that 
'age  direct  labor  charge  for  all  companies  during  1919  was 
per  pound,  or  17.9  per  cent  of  the  total  cost.  The  direct  labor 
NSL&  fairly  uniform  duiing  the  year^  and  ranged  from  $0.0101 
rst  quarter  to  $0.0112  in  the  third  quarter, 
tactory  overhead  cost  shown  in  column  6  is  made  up  of  the 
leral  charges — ^works  expense,  bags  and  barrels,  fixed  charges, 
ory  expense,  and  administrative  expense.  These  units  have 
rived  from  the  report  as  submitted  by  the  respective  manuf ac- 
with  the  excepticHi  of  those  companies  which  reported  interest 
tal  invested  in  inventory,  building,  machinery,  and  equipment, 
Large  against  lithopone  costs.  Where  these  itezps  were  given, 
81  ve  been  excluded  in  arriving  at  the  total  average  cost  of  pro- 
d.  This  has  been  necessary  for  purposes  of  comparison,  be- 
these  charges  were  not  reported  by  all  companies,  and  in 
cases  where  reported  they  were  not  actual  book  charges, 
have  also  been  a  few  minor  changes  in  overhead  expense,  as 
ed  by  companies,  which  was  necessary  because  of  the  arbitrary 
tion  of  material  charges,  as  previously  explained  under  column 
his  table.  Column  6  shows  that  the  average  factory  overhead 
1  companies  during  1919  was  $0.0204  per  pound  of  lithopone, 
9  per  cent  of  the  total  average  cost.  This  charge  ranged  during 
^ar  from  $0.0182  in  the  third  quarter  to  $0.0239  during  the  first 
er. 
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Column  7  shows  the  total  selliiig  expense  charged  by  the  various 
manufacturers  to  their  lithopone  account.  Selling  expense  as  re- 
ported showed  considerable  variation  in  regard  to  both  the  method 
of  determination  and  the  relative  amoimts  which  were  charged.  Sev- 
eral of  the  firms  manufacturing  lithopone  have  large  sales  organiza- 
tions which  also  handle  other  products.  Some  of  these  companies 
distribute  the  expense  of  the  whole  sales  organization  to  the  various 
products  according  to  the  value  of  the  sales  of  the  individual  prod- 
ucts. Those  companies  making  only  lithopone  usually  charged  the 
actual  cost  of  sales.  Two  other  methods  were  found  to  be  used  in 
determining  sales  expense.  One  is  to  charge  a  certain  percentage  of 
the  selling  price  as  sales  expense;  one  firm  using  this  method  com- 
binesr  sales  and  administrative  expense.  The  other  is  to  charge  a 
fixed  sum  per  unit  of  lithopone  produced  as  sales  expense.  In  all 
cases,  however,  the  amounts  as  reported  by  individual  companies 
have  been  included  in  the  total  average  cost  of  lithopone.  Column  7 
shows  that  the  average  selling  expense  during  1919  was  $0.0031  per 
pound  of  lithopone,  or  5.2  per  cent  of  the  total  cost.  The  selling  cost 
ranged  from  $0.0025  in  the  second  quarter  to  $0.0035  in  the  first  and 
fourth  quarters. 

In  determining  the  average  price  received  by  all  companies,  as 
shown  in  column  8,  the  gross  price  received  by  each  company  has 
been  used.  This  unit  has  been  multiplied  by  the  total  production  of 
each  company  and  the  aggregate  for  all  companies  divided  by  the 
total  production  of  all  companies.  By  this  method  the  weighted 
average  gross  sales  price  has  been  obtained.  In  the  case  of  the  few 
companies  not  reporting  gross  sales  price,  these  companies  have  been 
omitted  in  arriving  at  the  weighted  average  for  each  quarter  and 
the  year.  Column  8  shows  that  the  average  gross  sales  price  during 
1919  was  $0.0667  per  pound  of  lithopone.  In  column  9  is  shown  the 
apparent  average  gross  profit,  obtained  by  subtracting  the  average 
total  cost  (column  3)  from  the  average  gross  sales  price  (column  8). 
This  estimated  average  profit  during  1919  was  $0.0065  per  pound 
of  lithopone.  The  profit  shown  during  the  year  varied  consider- 
ably— from  $0.0041  in  the  fourth  quarter  to  $0.0070  per  pound  in  the 
first  quarter. 


'  PBODUOTION.  01 

TTHOFOITB,  BT  OOMFANIIiS. 
lUhopotte  during  J^iS,  by  comiK'nies. 
■«a-l 


. 

• 

s 

1 

a 

•* 

Fartflcy 

BellUig 
•iJKinse. 

print 

AVBTHgl 

to. 0303 

1 

•0. 

ooao 

0022 
€011 

i 
s 

.OAie 

"1 
-1 

'.00' 

.0714 

.00 

•xaie  by  compuiifl 

Terage  sales  prio 

loss  of  eac^  fini 

^ee  ^ce  was  n 

ranged  fits 

\iigb  cost  0 

he  low  oosi 

'lants  witl 

IT  pound 

one  pro 

%verag 

icoord 

lug 


96 


BABYTES,  BAUUIC  CHBMIQOiS,  JlSTD  UTHOPONE. 


,    » 


! 

1! 


cost  betwecopi  ib^  various  mi^uffteturers  m^iy  be  nkoeounted  for 
largely  by  design  and  equipment  of  plant.  Although  not  all  litho- 
pone  [Jants  were  visited  by  representatives  of  the  Commission,  those 
visited,  which  appeared  to  be  well  dosigned  and  utilized  labor-saving: 
device  wherever  possible,  uniformly  ^ow  9  low  labor  cost  per 
pound  of  lithopone.  There  appears  to  be  opportunity  for  plants 
with  a  high  labor  cojst  to  lower  their  total  cost  of  lithopone  by  a 
greater  iise  of  lahor-saviAg  dievices  and  better  design  of  plant. 

Column  5  shows  that  the  f actcuy  overhead  per  pound  of  lithopcme 
ranged  from  9,  low  cost  of  $0.0121  to  a  high  cost  of  $0.0324.  This  is 
a  difference  of  $0.0203  per  pound,  or  about  165  per  cent  of  the  low- 
cost.  Five  plants  show  a  factory  overhead  charge  lower  than  the 
average  of  $0.0204  per  pound- 

Colmnn  6  shows  the  selling  expense  per  pound  of  lithopone  as  re- 
ported by  the  different  manufacturers.  This  charge  ranged  from 
$0.0011  to  $0.0066  per  pound  of  lithopone  or  a  variation  of  500  per 
cent  of  the  low  cost.  This  variation  in  selling  expense  is  greater 
than  for  aiiy  o4her  item  of  cost  shown.  Six  plants  dhow  a  selling 
/expense  lower  than  tha  average  of  $0.0081. 

.  Column  7  dbows  the  av^age  net  sales  prioa  received  by  each  plant, 
witik  two  exeeptioms.  The  avierage  net  price  reoeived  for  all  sales 
during  1919  ranged  from  $0.0631  per  pound  to  $0.$714  per  pound,  a 
variation  of  $0j(X)83  per  pound.  The  sales  price  as  shown  in  eolunm 
7  is  not  a  quoted  price  on  lithopcme,  but  is  the  actual  average  net 
price  received  by  eadi  firm  for  sales  during  1919 ;  fm^t,  discounts, 
and  commissions  have  be^i  deducted. 

Coljamn  8  i^ows  the  average  profit  or  loss  by  companies  repres^ited 
by  subtracting  the  total  cost  (column  2)  from  the  average  sales  price 
obtained  (colunm  7).  As  previously  stated,  int^est  on  capital  in- 
vestment was  not  included  in  arriving  at  the  total  cost,  and  therefore 
this  fiictor  has  had  no  influence  <m  the  average  profit  or  loss  shown 
in  column  8.  Hits  column  shows  <^hat  one  plant  lost  $0.0016  per 
pound  of  lithopone,  while  the  other  plants  made  a  pr(£t  ranging 
from  $0.0080  to  $0.0120  per  pound. 
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cause  an  increase  or  decrease  of  1.384  per  cent  of  the  total  factory 
cost  of  lithopone. 

An  average  of  8  of  the  11  plants  for  which  costs  were  reported 
shows  that  1.2  pounds  of  barytes  were  required  for  the  production  of 
1  pound  of  lithopone  during  1919. 

Column  7  shows  that  the  average  cost  of  zinc  materials  for  all 
companies  was  $0.0124  per  pound  of  lithopone,  or  21.72  per  cent  of 
the  total  factory  cost  as  shown  in  colunm  8.  Zinc  is  seen  to  be  the 
most  expensive  material  entering  into  the  cost  of  lithopone.  Column 
9  shows  that  the  average  cost  of  sulphuric  acid  per  pound  of  litho- 
pone for  the  year  was  $0.0029,  or  6.08  per  cent  of  the  total  factory 
cost  as  shown  in  column  10.  Column  11  shows  all  other  materials 
entering  into  the  manufacture  of  lithopone.  Under  this  heading  is 
included  coal  used  in  reduction  of  barytes  and  various  minor  chemi* 
cals  used  principally  in  the  purification  of  zinc  liquor  before  it  is 
used  to  make  lithopone.  The  average  cost  of  all  other  materials  for 
1919  was  $0.0027  per  pound  of  lithopone,  or  4.73  per  cent  of  the  fac- 
tory cost  as  shown  in  column  12. 

It  should  be  pointed  out  that  the  variation  by  companies  of  a  given 
material  cost  per  pound  of  lithopone  and  the  percentage  of  factory 
cost  do  not  necessarily  follow  each  other.  One  firm  may  show,  b^  low 
unit  cost  for  a  given  material,  but  the  percentage  of  factory  cost  due 
to  that  material  may  be  higher  than  the  percentage  shown  by  another 
firm  with  a  higher  unit  cost. 

DETAILS  OF  FACTOHY  OVERHEAD  CHARGES. 

Table  43. — Details  of  factory  overhead  compared  hy  percentages  with  total 
factory  cost  of  lithopone  during  1919 ^  hy  companies. 

[Costs  are  per  pound.    Per  cent  is  of  total  factory  cost.} 


1 

2  : 

Plant  No. 

Total 

factory 

cost. 

1 

10.0609 
.0514 
.066& 
.0550 
.0943 
.0581 
.0024 
.0039 
.(HfM 
,0674 
J0688. 

2 

3 '. 

4 

6 

6 

7 

8 

9..^., -,.- 

10 

11 

WnOHUSP  JiT3£fti.GB- 

OF  ALL  COMPANIES. 

First  quarter,  1919... 
Second  quarter;  1919. 
Third  quarter,  1919. . 
Fourth  quarter,  1919. 


Year. 


.0604 
.05481 
.0548 
.0588 


.0571 


Total  factory 
overhead. 


Cost. 


10.0203 
.0151 
.0219 
.0166 
.0228 
.0208 
.0201 
.0121 
.0324 
.0270 
.0274 


.0230 
.0101 
.0182 
.0213 


.0204 


Percent. 


39.89 
29.38 
38.72 
30.18 
41.09 
35.80 
32.21 
18,93 
47.23 
40.95 
39.83 


39.57 
34.85 
33.22 
36.22 


35.73 


6 


8- 


9 


Details  of  factory  ovisEhead. 


Works 
eacpense. 


10.0147 
.0062 
.0147 
.0099 
.0155 
.0163 
.0141 
.0097 
.0902 
.0214 
,0221 


.0168 
.0126 
.0124 
.0153 


.0142 


Bags  and 
barrels. 


10.00 


16 
.0019 
.0013 
.0023 
.0021 
.0018 
.0024 
.001$ 
.0025 
.0026 


.0016 
.0012 
.0016 
.0020 


.0016 


Fixed 
charges. 


laoois 

.0031 
.0029 
.0034 
.0080 
.0004 
.0094 

0) 

.0005 

.0009 

.  .0000 


.0025 
.0026 
.0018 
.0019 


Litbora- 

tOQT. 


10.0001 
.0008 
.0003 


.0006 


.0021 


.0001 
.0007 
.0000 


.0002 
.0002 
.0002 
.0003 


.0002 


Admin- 
istration. 


10.0041 
.0041 
.0021 
.0017 
.0011 
.0014 
.0008 
(0 


.0021 
.0012 


.0028 
.0026 
.0022 
.0019 


.0023 


1  Not  shown  separately  but  is  included  in  works  expense. 
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Table  43  shows  the  details  of  factory  overhead  compared  with  total 
factory  cost  of  lithopone  during  1919  by  individual  plants.  This 
table  also  shows  average  factory  overhead  charges  for  all  companies 
during  each  quarter  and  for  the  entire  year  of  1919,  The  total  factory 
cost  and  factory  overhead  per  pound  of  lithopone  by  companies  have 
been  discussed  in  the  preceding  pages. 

Column  4  shows  that  the  average  factory  overhead  of  all  plants 
during  1919  was  35.73  per  cent  of  the  total  factory  cost.  It  should  be 
pointed  out  at  this  point  that  since  some  of  the  plants  do  not  show 
factory  overhead  in  the  same  detail  as  shown  in  this  table  by  columns 
5  to  9,  the  total  factory  overhead  is  the  only  fair  basis  of  comparison 
between  plants.  Although  in  many  cases  the  units  under  detail  of 
factory  overhead  can  not  be  used  for  direct  comparison,  the  table 
shows  the  variation  in  the  detail  to  which  the  various  plants  dis- 
tribute their  overhead  expense. 

Column  5  showing  works  expense  includes  such  items  as  indirect 
labor,  fuel,  power,  light,  and  general  factory  expense.  The  average 
works  expense  for  all  companies  was  $0.0142  per  pound  of  lithopone. 
The  costs  given  under  bags  and  barrels,  column  6,  is  for  packages  of 
s-uy  kind.  Only  one  plant  did  not  report  a  separate  charge  for  this 
item,  but  included  it  in  works  expense.  This  item  is  small  and  fairly 
unif omx  for  all  companies.  The  average  cost  for  packages  during  the 
year  was  $0.0016  per  pound  of  lithopone. 

Fixed  charges,  column  7,  include  items  of  expense  such  as  insur- 
ance, depreciation,  and  State  and  local  taxes.  In  all  cases  but  one  the 
charge  reported  is  an  actual  expense  and  not  an  estimated  one.  One. 
hrm  included  fixed  charges  in  works  expense.  The  average  of  all 
plants  reporting  such  charge  for  1919  was  $0.0021  per  pound  of  litho- 
pone. Column  8  shows  the  expense  due  to  maintenance  of  a  chemical 
laboratory.  This  charge  was  shown  separately  by  seven  plants.  In 
ail  cases  the  charge  for  laboratory  was  small. 

Adnainistration  charges  as  shown  in  column  9  represents  salaries 
paid  to  executives  and  general  office  expense.  The  charges  vary 
greatly  with  the  size  of  the  organization,  but  as  the  charge  is  rela- 
tively small  it  has  little  effect  on  the  total  cost  of  lithopone.  The 
naethods  used  by  various  companies  in  arriving  at  administrative 
xpenses  are  practically  the  same  as  the  methods  used  in  determining 
a  es  expense,  namely,  actual  expense,  percentage  of  sales  price,  or  a 
nxed  sum  per  unit  of  product. 
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DlfFAILS  OF  SPECIAL  CHARGES. 


Table  44. — Details  of  special  charges  per  pound  of  Uthopone^  by  oompanieSt 

during  1919. 

[Per  poiud.] 


1 

2 

3 

4 

5 

Company  No. 

Total  of 

special 

efaargiBB.^ 

Deprocia- 
tkn. 

Interest  on 

borrowed 

motiey. 

Imputed 
interest.^ 

1 

10.0015 
.0016 
.0037 
.0026 
.0040 
.0003 
.0032 

to.  0015 
.0016 
.0037 
.Od20 
.0833 
.0003 
.0082 

2 

8 

""16*6666' 
.0007 

10.0031 

4 

5 

.0021 

6 

7 

.0010 

8 

9 

.0005 
.0009 
.0009 

.0005 
.0009 
.0009 

10 

u 

Weighted  ffTwage 

.0018 

.0017 

1    ; 


I  Tdtal  special  otiarges  included  in  total  fsetory  overhead. 

i  Imputed  interest  not  included  in  costs  of  lithopoiie  production. 

Table  44  shows  the  detail  of  special  charges  per  pound  of  litfaopcme 
daring  1919  by  companies.  The  total  special  charges  in  column  2 
were  included  in  total  factory  overhead.  The  total  average  special 
charges  were  $0.0018  per  pound  of  lithopone  and  ranged  by  com- 
panies from  no  charge  to  a  charge  of  $0.0040  per  pound. 

Imputed  interest  or  interest  on  capital  invested  in  inventories, 
buildings,  and  equipment,  as  shown  in  column  5,  was  not  included 
in  the  total  cost  of  lithopone.  It  is  given  here  to  show  that  it  was 
considered  a  cost  by  two  plants. 

Depreciation  shown  in  column  3  is  on  buildingis  and  equipment. 
Generally  the  depreciation  is  a  certain  percentage  of  the  investment  in 
buildings  and  equipment  and  ranges  from  1  to  15  per  cent.  In  one 
case  the  depreciation  is  figured  as  a  percentage  of  the  appraised  value. 
In  another  instance  depreciation  was  not  included  as  a  current  cost, 
but  was  charged  to  profit  and  loss  at  the  end  of  each  fiscal  year. 
In  some  cases  a  uniform  rate  of  depreciation  was  applied  to  both 
building  and  equipment,  while  in  other  cases  a  different  rate  was 
applied  to  buildings  than  to  equipment.  As  shown  in  column  3, 
depreciation  is  the  chief  special  charge  and  averaged  $0.0017  per 
pound  of  lithopone  for  1919.  Column  4  shows  that  interest  on  bor- 
rowed money  was  charged  against  lithopone  costs  by  three  plants. 
This  has  been  included  in  the  total  cost. 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  hj  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee 
on  Ways  and  Means.  The  series  covers  all  of  the  articles  and  com- 
modities provided  for  in  the  tariff  act  of  October  3,  1913,  and  others 
not  specifically  provided  for.  It  is  arranged  in  the  numerical  order 
of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
Deen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
and  another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of  close 
industrial  relationship  and  which  occur  in  separate  paragraphs  of  the 
tariff  act  have  been  combined  under  one  paragraph  for  convenience 
of  discussion.  Reference  is  made  to  this  fact  at  tne  point  where  the 
commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  Introduction  and  Index, 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  m  each  pamphlet. 

Thus  by  use  of  this  Introduction  and  Index,  the  exact  location  of 
the  discussion  relating  to  a  given  article  or  commodity  can  be  ascer- 
tained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  C.  R.  DeLong,  of  the  chemical  division  of  the  Commissions 
staff  and  of  others. 
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ACETIC  ANHYDRIDE. 

[  Paragraph  2,  act  of  1013, 2}  cents  per  pound.] 


General  Information. 

Description  and  uses, — ^Acetic  anhydride,  acetyl  oxide,  acetic  oxide, 
or  so-called  ''anhydrous  acetic  acid,  is  a  chemical  compound  derived 
from  acetic  acid  by  the  removal  of  water.  It  has  the  chemical  for- 
mula (CH3CO)20.  Acetic  anhydride  is  a  colorless  liquid  which  has  a 
strong  acetic  odor.  It  has  a  specific  gravity  of  1.08  and  boils  at 
about  138°  C.  The  vapors  of  acetic  anhydride  have  an  irritating  effect 
on  the  eyes  which  causes  a  copious  flow  of  tears.  Acetic  anhyaride  is 
corrosive  in  its  action  on  the  skin  and  should  be  handled  with  care. 

A  good  grade  of  acetic  anhydride  should  be  water-white,  should 
contain  no  chlorides,  should  not  destroy  the  color  of  permanganate, 
and  should  leave  a  nonweighable  residue  on  evaporation.-.  The  com- 
mercial grade  contains  about  90  per  cent  of  acetic  anhydride,  the  re- 
maining percentage  being  chiefly  acetic  acid. 

Acetic  anhydride  combines  with  water  to  form  acetic  acid.  This 
combination  proceeds  very  slowly  in  the  cold  but  is  greatly  hastened 
by  warming.  The  vapors  of  acetic  anhydride  have  a  very  destructive 
action  on  most  of  the  metals. 

It  is  used  chiefly  in  the  manufacture  of  acetyl  salicylic  acid  (aspirin) 
and  cellulose  acetate.  It  also  has  minor  uses  in  organic  analysis  and 
synthesis. 

Raw  materials. — ^Acetic  anhydride  on  an  industrial  scale  is  manu- 
factured from  an  alkali  acetate,  usually  sodium  acetate,  as  the  basic 
raw  material.  Phosphorous  chloride  or  sulphur  chloride  are  also  used 
in  the  process  of  manufacture.  (See  report  on  sulphur  chloride.)  It 
is  usually  produced  in  conjunction  with  other  chlorine  products  or  by 
manufacturers  of  pharmaceutical  chemicals  such  as  acetyl  salicylic 
acid  (aspirin). 

Process  of  manufacture. — ^Acetic  anhydride  on  a  commercial  scale  is 
made  by  the  action  of  sulphur  chloride  on  fused  sodium  acetate.  The 
sodium  acetate  as  usually  purchased  on  the  market  contains  water  of 
crystallization.  The  sodium  acetate  is,  therefore,  thoroughly  dried, 
usually  by  fusing.  The  fused  sodium  acetate  is  then  ground  to  a 
powder  and  subjected  to  the  action  of  the  phosphorous  chloride  or 
sulphur  chloride  in  an  iron  retort.  The  sodium  acetate  is  converted 
into  acetic  anhydride  which  is  then  distilled  out  of  the  retort,  usually 
under  a  vacuum.  The  crude  acetic  anhydride  is  then  redistilled,  usu- 
ally in  a  glass-enameled  still,  the  distillate  coming  over  between 
the  temperatures  of  130°  and  140°  being  taken  as  acetic  anhydride. 

Phosphorous  chloride  is  used  in  the  above  process  instead  of  the 

sulphur  chloride  when  a  very  pure  product  is  desired.     However, 

phosphorous  chloride  is  a  more  expensive  reagent  than  the  sulphur 

chloride.     There  are  many  patents  on  the  manufacture  of  acetic 

anhydrid,  but  the  above  is  the  general  method  of  manufacture  in  the 

United  States. 
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Acetic  anhydrid  is  produced  at  Midland,  Mich.;  Charleston,  W.  Va.; 
Carteret,  N.  J. ;  and  St.  Louis,  Mo.  At  St.  Louis  it  is  manufactured 
as  the  raw  material  for  pharmaceutical  chemicals  while  at  the  other 
plants  it  is  manufactured  as  one  of  several  chlorine  products. 

History  of  the  iiulvstrtj, — Prior  to  the  war  the  acetic  anhydrid  used 
in  this  country  was  imported  from  Germany.  It  was  then  used  for 
the  manufacture  of  cellulose  acetate  for  photographic  purposes.  The 
imports  amounted  to  something  over  1,000,000  pounds  annually. 
During  the  fiscal  year  1912  the  imports  of  acetic  anhydrid  dropped 
to  one-fifth  the  amount  imported  prior  to  that  year.  The  Journal  of 
Industrial  and  Engineering  Chemistry,  1912,  page  311,  contains  the 
following  comment  on  the  situation : 

This  sharp  decline  in  the  consumption  of  acetic  anhydrid  is  probably  due  to  aban- 
donment of  the  manufacture  of  cellulose  acetate  for  photographic  purposes. 

Since  the  outbreak  of  the  European  war  the  imports  of  acetic 
anhydrid  have  been  practically  negligible.  At  the  same  time  there 
has  been  a  new  demand  created  for  acetic  anhydrid,  namely,  for  the* 
manufacture  of  aeroplane  ''dopes."  Acetic  anhydrid  enters  into  the 
manufacture  of  aeroplane  dopes  in  the  manufacture  of  cellulose 
acetate,  which  is  then  dissolved  in  a  suitable  solvent,  such  as  amylace- 
tate,  to  form  a  varnish  or  "dope''  for  protecting  aeroplane  wings. 
This  has  resulted  in  the  establishment  of  plants  for  the  manufacture 
of  acetic  anhydrid  in  this  country.  In  addition  with  the  expiration 
of  the  patents  on  the  manufacture  of  "aspirin"  other  firms  have 
entered  the  production  of  this  article,  which  requires  acetic  anhydrid 
as  one  of  the  raw  materials.  This  has  caused  a  corresponding  increase 
in  the  demand  for  acetic  anhydrid. 

Owing  to  these  increased  demands  for  acetic  anhydrid  and  the  fact 
that  manufacturers  in  this  country  were  inexperienced  in  its  manu- 
facture, acetic  anhydrid  has  been  quoted  at  a  price  of  $1.90  to  $2  per 
pound.  Since  January,  1918,  the  price  has  declined,  slightly  due  to 
the  increased  production  and  the  effect  of  the  Government  fijting 
the  price  at  85  cents  per  pound  for  a  product  containing  85  per  cent 

acetic  anhydrid. 

Acetic  anhydrid— imports  for  consumption — revenue. 


Fiscal  years. 


1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 

1920« 


Rates  of  duty 


2J^  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantities. 


PouTida, 

1,295,308 

1,170,485 

254,977 

309,643 

150,892 

3,652 

18, 177 

9,060 

13, 112 

10,948 

19,662 

0) 

(3) 


Values. 


1248,103 

218,676 

44,069 

51,632 

23,240 

1,019 
10,013 

7,486 
16,433 
14,780 

27,601 


Duties 
collected. 


$32,382 

29,262 

6,374 

7,741 

3,772 

91 

454 

226 

328 

274 

491 


Value  per 

unit  of 

quantity. 


SO. 192 
.187 
.173 
.167 
.154 
.279 
.551 
.826 
1.253 
1.350 

1.403 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 

13.05 

13.38 

14.46 

14.99 

16.23 

8.96 

4.54 

3.03 

1.99 

1.85 

1.78 


1  Not  listed. 


« Jan.  1  to  July  1, 1920. 


3  Listed,  but  no  imix)rts. 
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Prices  of  acetic  anhydride,^  wholesale  spot,  New  York  market. 
[Metallurgical  and  Chemical  Engineering.] 


Month. 

1916 

1917 

1918 

1919 

1920 

J'anuary 

SI.  80-11.90 
1.35-  1.50 
1.35-  1.50 
1.35-  1.50 
1.35-  1.60 
1.50-  1.60 
1..50-  1.60 
1.60-  1.85 
1.60-  1.85 
1.60-  1.85 
1.60-  1.85 
1.60-  1.85 

S1.60-S1.85 
.90-  1.00 
.90-  1.00 
.65-    .70 
.55-    .60 
.52-    .60 
.52-    .60 
.54-    .60 
.55-    .60 
.55-    .60 
.60-    .65 
.60-    .65 

S0.60-S0.65 

February 

k 

.60-    .65 

March 

.60-    .65 

April 

.60-    .65 

May 

.65-    .75 

June 

.65-    .75 

July 

•  ••■••••••••a 

.65-    .75 

Aujfust 

.65-    .75 

September 

SI.  90-12. 00 
1.90-  2.00 
1.90-  2.00 
1.90-  2.00 

.65-    .75 

O  ctober 

.65-    .75 

November 

.65-    .75 

T)eoember 

.65-    .75 

I  On  Dec.  24, 1917,  price  of  acetic  anhydride  (85  per  cent)  was  fixed  by  the  Govemment  at  85  cents  per 
ound,  which  was  effective  until  Jan.  1,  1919. 

Acetic  anhydride — Rates  of  duty. 


Act  of— 


Tariff  classification  or  description. 


1909 
1913 


Acid,  acetic,   *   *   *   exceeding  the  specific  gravity  of  1.047 ». . . 
Acetic    *    *   *    acid,    *    *    *    exceeding  the  specific  gravity 

of  1.047. 

Acetic   *    *    *   acid 

Acids;  Acetic    ♦    *    ♦    acid,    *    *    *    exceeding   the   specific 

gravity  of  1.047. 

*    *    *    :  acetic  anhydride 

Acetic  anhydride 


Rates  of  dutv,  specific 
and  ad  valorem. 


10  cents  per  pound. 
4  cents  per  pound. 

20  per  cent  ad  valorem. 
2  cents  per  pound. 

2i  cents  per  pound. 
2^  cents  per  pound. 


I  Acetic  anhydride  has  a  specific  gravity  in  excess  of  1.047  (see  p.  7). 

Court  and  Treasury  Decisions. 

Acetic  acid  anh  rdride,  while  not  chemically  an  acid,  was  held  to 
come  within  the  provision  for  acetic  acid  in  the  act  of  1897.  (Lueders 
V.  United  States,  T.  D.  26460,  reversing  G.  A.  5051  (T.  D.  23426); 
followed  in  G.  A.  6101  (T.  D.  26590);  T.  D.  26548). 

THE    PRIMARY    PRODUCTS    OF   THE    HARDWOOD   DISTILLATION 

INDUSTRY. 

Introductory. 

The  wood  distillation  industry  is  divided  into  two  distinct  branches, 
according  to  whether  the  wood  used  is  hard  wood  or  soft  wood: 
(1)  The  hardwood  distillation  industry,  and  (2)  the  wood  turpentine 
industry,  which  uses  chiefly  pine  wood.  The  relative  size  of  the  two 
wood  distillation  industries  is  shown  by  the  fact  that  out  of  a  total 
of  94  wood  distillation  plants  in  1914,  there  were  79  plants  distilling 
hardwood  and  only  15  plants  engaged  in  the  distillation  of  pine  woods. 
The  hardwood  distillation  industry  during  this  year  consumed 
970,308  cords  of  wood,  as  against  72,209  cords  of  pme  woods  con- 
sumed by  the  wood  turpentine  industry. 

Jlfrhe  primary  products  of  the  distillation  of  hard  woods  are  calcium 
acetate,  wood  alcohol,  charcoal,  and  tar,  while  the  products  of  the 
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distillation  of  pine  wood  are  turpentine,  pine  oils,  pine  tar,  and  pitch. 
So  far  as  known  there  is  only  one  firm  distilling  pine  wood  which 
recovers  the  wood  alcohol  and  acetic  acid  produced.  The  distillation 
of  pine  wood  is  more  closely  allied  to  the  naval  stores  or  gum  turpen- 
tine industry,  and  is  therefore  not  included  in  this  report.  The  pri- 
mary products  of  the  hardwood  distillation  industry  discussed  in 
this  report  are  provided  for  in  the  tariff  act  of  October  3,  1913,  as 
follows : 

Paragraph  393:  "Alcohol,  methyl  or  wood."    (Free  list.) 
Paragraph  440:  ** Calcium,  acetate  of,  brown  and  eray,    *    *    *."     (Free  ILst.) 
Paragraph 447 :** Charcoal,    *    *    ♦;    notsiiitableior  use  as  a  pigment."  (Free  list.) 
Paragraph  626:  *'Tar  and  pitch  of  wood."    (Free  list.) 


DESCRIPTION    AND   USES. 

Calcium  acetate,  or  acetate  of  lime,  is  a  gray  granular  chemical  sub- 
stance obtained  by  neutralizing  acetic  acid  with  lime.  There  were 
formerly  two  commercial  grades  of  acetate  of  lime,  known  as  '^  brown ' ' 
and  '^  gray.''  The  brown  grade  was  made  by  adding  lime  to  the  crude 
pyroligneous  liquor  obtained  from  the  distillation  of  wood.  This 
liquor  containea  more  or  less  tar,  which  contaminated  the  acetate  of 
lime  and  thus  gave  a  brown  product.  This  grade  has  had  no  market 
for  several  years  past.  Gray  acetate  of  lime  is  the  ordinary  com- 
mercial product,  and  is  made  by  neutralizing  the  acetic-acid  solution 
obtained  by  distilling  the  crude  pyroligneous  liquor.  This  grade 
usually  contained  80  to  82  per  cent  of  calcium  acetate,  4  to  7  per  cent 
of  water,  and  the  remainder  consists  of  various  impurities.  The  80 
to  82  per  cent  of  calcium  acetate  includes  a  certain  small  percentage 
of  calcium  salts  or  other  organic  acids,  such  as  butyric  and  proprionic. 

Practically  all  of  the  acetate  of  lime  is  used  as  the  raw  material  for 
the  manufacture  of  acetic  acid  and  acetone.  The  manufacture  of 
acetic  acid  is  the  most  important  use  in  peace  times.  Pure  calcium 
acetate  is  used  to  some  extent  as  a  mordant  in  dyeing  textiles. 

Wood  alcohol,  wood  spirit,  wood  naphtha,  or  in  chemical  nomencla 
ture,  methyl  alochol,  is  a  colorless,  highly  inflammable  liquid.  In 
distinction  from  ethyl  alcohol  (grain  alcohol)  it  is  poisonous,  both 
when  taken  internally  and  when  applied  externally.  The  large 
number  of  casualties  aue  to  drinking  liquor  containing  wood  alcohol 
since  the  prohibition  amendment  went  into  effect  has  caused  manu- 
facturers of  wood  alcohol  to  seek  a  name  not  containing  the  word 
^'  alcohol.''  This  has  resulted  in  a  wide  usage  of  the  term  ^^  methanol," 
which  will  be  used  throughout  this  report. 

Pure  methanol  has  a  specific  gravity  of  0.79647  (156°  C.)  and 
weighs  about  6.64  pounds  per  gallon.  It  boils  between  65  and  66°  C. 
The  commercial  grades  of  methanol  range  from  82  per  cent  (crude 
wood  alcohol)  to  chemically  pure  methanol.  The  82  per  cent  grade 
is  that  ordinarily  produced  at  wood  distillation  plants,  and  the  82 
per  cent  includes  about  16  per  cent  of  acetone.  This  grade  is  usu- 
ally sold  to  central  refineries  for  further  purification,  although  cer- 
tain quantities  are  sold  direct  to  the  consumer,  and  in  a  few  cases  it 
is  refined  at  wood-distillation  plants.  The  common  refined  grades  of 
methanol  are  95  per  cent,  97  per  cent,  and  pure.  The  grades  other 
than  the  pure  contain  acetone  as  the  chief  impurity.  The  percentage 
strength  of  methanol  refers  to  that  determinedb}''  the  Tralle's  hydrom- 
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eter,  which  includes  in  the  reading  any  acetone  or  methyl  acetate 
present.  Therefore,  82  per  cent,  or  better  82°  Tralle,  crude  methanol 
IS  a  total  of  the  methanol,  acetone,  and  methyl  acetate  present. 

The  most  important  uses  of  methanol  (wood  alcohol)  are  the  man- 
ufacture of  formaldehyde,  and  in  the  manufacture  of  dimethylani- 
line,  an  important  intermediate  for  coal-tar  dyes.  These  two  uses 
have  caused  a  larg^e  increase  in  the  demand  for  wood  alcohol  in  recent 
years.  For  both  of  these  purposes  pure  methanol  is  required.  For 
the  manufacture  of  formaldehyde  the  methanol  must  contain  less 
than  0.1  per  cent  of  acetone.  Next  in  importance  is  the  use  of 
methanol  as  a  solvent  in  the  pyroxylin  plastics  industry  (celluloid, 
films,  artificial  leather,  etc),  it  is  also  used  for  denaturing  ethyl  or 
grain  alcohol  to  be  used  for  industrial  purposes.  For  this  purpose  it 
must  conform  to  specifications  of  the  Bureau  of  Internal  Revenue, 
Treasury  Department.  Methanol,  or  wood  alcohol,  has  other  minor 
uses  as  a  solvent  and  as  a  chemical  reagent. 

Charcoal  is  the  charred  residue  which  is  left  after  the  volatile 
products  contained  in  the  wood  have  been  driven  off  during  the  dis^ 
tillation.  It  was  formerly  used  almost  exclusively  in  the  manufacture 
of  high-grade  iron,  but  for  this  purpose  it  has  been  replaced  to  some 
extent  by  coke,  which  is  a  strong  competitor  of  charcoal  for  this 
purpose.  About  50  per  cent  of  the  charcoal  is  used  for  this  purpose. 
An  additional  25  per  cent  is  used  for  metallurgical  and  chemical 
operations,  including  the  manufacture  of  ferrosilicon,  refining  of  cop- 
per, and  manufacture  of  sodium  cyanide.  The  remainder  is  used  in 
the  household  as  a  fuel,  for  which  purpose  it  is  sold  in  small  paper 
sacks.  A  special  grade  of  charcoal  is  required  in  the  manufacture  of 
'^sporting  powders.'' 

Tar  and  pitch,-^T\xe  tar  produced  in  the  distillation  of  hardwoods 
is  usually  burned  for  fuel  under  the  carbonizing  ovens,  as  the  pro- 
duction is  far  in  excess  of  the  market  demand.  A  certain  portion  is 
refined  for  the  production  of  pitch  and  wood  creosote.  Beechwood 
creosote,  especially,  is  used  in  the  curing  of  meats,  principally  arti- 
ficially smoked  ham,  and  as  the  raw  material  for  the  preparation  of 
creosole  and  creosole  carbonate. 

Domestic  Production. 

Materials. — The  primary  requirement  of  a  wood  distillation  plant 
is  a  large  and  closely  available  supply  of  the  raw  material,  wood. 
This  fact  results  in  the  location  of  the  wood  distillation  plants  at  the 
source  of  supply.  The  wood  used  by  the  hardwood  distillation  indus- 
try is  chiefly  beech,  birch,  and  hard  maple.  The  eastern  field  uses 
principallv  beech,  while  the  western  field  used  mostly  hard  maple. 
The  wood  is  cut  and  split  in  suitable  sizes  and  then  is  allowed  to 
season  or  dry  by  being  stored  from  6  to  18  months. 

This  seasoning  is  necessary  to  reduce  the  moisture  content  of  the 
wood,  because  ii  wood  with  a  high  moisture  content  is  used  the  time 
of  distillation  is  prolonged,  the  yield  of  products  is^  decreased,  and 
more  fuel  is  required.  In  recent  years  artificial  drying  of  the  wood 
has  been  introduced  in  a  few  of  the  large  .wood  distillation  plants.^ 

■  '■  ■■■■■  MMM.MI..  I  UMI  !■  ■   ^^^^^i^.^^^—  I  ■■  M  -  I   -■  ^  ,  ■-■—■■■■■  11  ■■^M^^  I  ■        ■  ■  -  ■  ■  I        ■ 

»  Hawley,  L.  F.:  "Recent  Developments  in  the  Hardwood  DIstiHatlon  Industry  and  Suggestions  for  the 
Future,"  Chem.  and  Met.  Eng.,  Sept.  8, 1920,  p.  466. 
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The  cordwood,  or  after  being  cut  into  small  blocks  (about  5  inches 
long),  is  dried  in  preheaters  by  means  of  waste  heat  from  the  ovens 
in  which  the  wood  is  later  carbonized.  By  this  method  the  wood 
can  be  dried  in  three  days.  This  results  in  economy  in  the  cost  of 
piling  the  wood  and  a  decrease  in  the  time  a  large  amount  of  capital 
IS  tied  up  in  large  stocks  of  wood  when  natural  drying  is  used. 

The  Commerce  Department  *  reported  that  the  cost  of  wood 
used  by  wood  distillation  plants  in  1916  averaged  slightly  over  $4 
per  cord.  The  cost  of  wood  delivered  at  wood  distillation  plants 
has  increased  greatly  since  1916.  At  the  present  time  (November, 
1920)  the  price  of  cordwood  delivered  at  wood  distillation  plants  will 
vary  between  $7  and  $10  per  cord.  It  may  be  estimated  that  the 
average  price  will  be  approximately  $8.50  per  cord  delivered  at  the 
plant. 

Process  cf  manvfacture. — ^To  obtain  the  wood  distillation  products 
the  seasoned  or  dried  wood  is  heated  gradually  to  about  380 
to  400°  C.  in  a  closed  chamber.  This  process  is  known  as  dry  or 
destructive  distillation.  The  types  of  apparatus  in  common  use  are 
known  as  ovens  or  oven  retorts  and  kilns.  The  oven  is  gradually 
supplanting  all  other  types,  as  it  permits  of  increased  economy  in 
fuel  and  operation  and  gives  a  higher  yield  of  products.  The  vapors 
given  off  during  the  heating  of  the  wood  are  condensed  as  they  escape 
from  the  chamber.  The  residue  left  from  the  dry  distillation  of  the 
wood  is  the  well-known  charcoal  of  commerce.  After  all  the  gases 
are  driven  off  the  charcoal  is  withdrawn  from  the  carbonizing  chamber 
and,  to  prevent  spontaneous  combustion,  allowed  to  cool  in  so-called 
charcoal  coolers  before  being  placed  in  cars  for  shipment.  Each 
charge  of  wood  remains  in  the  ovens  about  24  hours. 

During  the  distillation  there  is  first  evolved  considerable  carbon 
dioxide  and  air,  but  from  about  the  middle  of  the  run  imtil  the  end 
the  uncondensed  gases  have  an  important  fuel  value,  as  they  then 
consist  chiefly  of  carbon  monoxide  and  hydrocarbons  which  lorm  a 
hirfily  combustible  gas  mixture. 

The  crude  distillate  (pyroligneous  acid)  resulting  from  the  con- 
densation of  the  vapors  is  pumped  to  a  series  of  settling  tubs,  where 
the  major  part  of  the  tar  is  removed.  The  raw  liquor,  now  free  from 
the  most  of  the  tar,  is  rim  into  continuous  copper  stills,  where  the 
lighter  volatile  products  (methanol,  acetone,  and  acetic  acid)  are 
separated  from  the  tars  and  oils,  which  are  dissolved  in  the  solution. 
This  neutralized  liquor  is  then  distilled  in  a  continuous  column,  still 
known  as  the  ''lime  lee''  stUl.  The  distillate  from  this  still  is  a 
dilute  methanol  and  acetone  mixture  of  approximately  15°  Tralles. 

The  liquor  discharged  from  the  ''lime  lee''  still  is  a  dilute  solution 
of  acetate  of  lime.  This  solution  is  evaporated  in  vacuum  evaporators 
to  a  certain  strength  and  then  is  transferred  to  open  steam  pans, 
located  above  the  ovens,  where  it  is  further  evaporated  to  a  mushy 
consistency.  It  is  then  shoveled  out  onto  the  "kiln  floor,"  which  is 
a  sheet-iron  surface  directly  over  the  ovens,  to  dry.  In  this  manner 
the  radiated  heat  from  the  carbonizing  ovens  is  utilized  in  the  final 
drying  of  the  acetate.  This  product  is  the  commercial  "gray  acetate 
of  lime." 

I  Benson,  H.  K.:  "By-Products  of  the  Lumber  Industry,"  Department  of  Commerce,  Special  Agents 
Series  No.  110^  1916. 
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In  recent  years  a  continuous  method  of  drying  acetate  of  lime  has 
been  introduced.  By  this  method  the  concentrated  acetate  liquor  is 
evaporated  to  a  mushy  consistency  on  a  revolving  heated  drum. 
The  partially  dry  acetate  of  lime  is  then  scraped  from  the  drum  and 
pressed  into  meshes  of  a  traveling  belt  which  passes  through  a  heated 
chamber  in  which  the  acetate  is  thoroughly  dried.  It  is  automatically 
removed  from  the  belt  when  completely  dried. 

Soda  ash  may  be  used  instead  of  lime  in  the  above  process,  thus 
producing  acetate  of  soda.  It  was  formerly  the  practice  hi  many 
plants  to  neutralize  the  crude  pyroligneous  acid  with  hme  without 
purifying  it  by  distillation.  This  produced  ''brown  acetate  of  lime/' 
which  was  formerly  an  article  of  commerce. 

The  dilute  alcohol  and  acetone  mixtiire  obtained  in  the  above 
process  from  the  "lime  lee''  still  containing  10  to  15  per  cent  alcohol 
and  acetone  is  distilled  in  a  fractionating  still.  The  distillate  from 
this  still  is  the  crude  wood  alcohol  of  commerce  (82  per  cent  Tralles) 
and  is  usually  shipped  to  a  central  plant  for  further  refining.  This 
ci*ude  wood  alcohol  is  sold  on  a  basis  of  82  per  cent  (Tralles)  methyl 
alcohol,  which  includes  about  16  per  cent  of  acetone.  This  cru^e 
product  is  worked  up  by  fractional  distillation  into  the  various  refined 
grades  of  methanol  (wood  alcohol)  and  methyl  acetone.  The  acetone 
present  which  was  formerly  objectionable  distills  over  first  with  some 
m.ethanol  and  this  distillate  is  the  commercial  methyl  acetone  or 
acetone-alcohol,  which  contains  approximately  50  per  cent  methanol, 
25  per  cent  acetone,  and  25  per  cent  methyl  acetate.  Thus,  this  16 
to  18  per  cent  of  impurity  which  was  formerly  objectionable  now 
gives  an  added  source  of  income  to  the  refiner. 

The  tar  which  has  been  settled  from  the  crude  pyroligneous  liquor 
is  usually  burned  for  fuel  along  with  the  combustible  gases.  These, 
together,  supply  a  large  part  of  the  fuel  for  carbonizing  the  wood, 
in  some  cases  as  much  as  75  per  cent.  A  certain  portion  of  tar, 
however,  is  refined,  producing  wood  oils,  pitch,  and  wood  creosote. 
There  is  an  increasing  demand  for  wood  oils  in  the  flotation  process 
of  ore  concentration. 

Yields  of  products. — The  yield  of  products  obtained  varies  greatly 
according  to  kind  of  wood  used,  degree  of  drying,  type  of  apparatus 
used,  and  other  operating  conditions.  Yields  will  necessarily  vary 
when  calculated  on  a  cord  oasis,  as  a  cord  of  wood  may  vary  in  weight 
from  3,000  to  5,000  pounds.  So  far  as  known,  only  one  domestic 
manufacturer  calculates  the  yield  of  products  on  a  unit  weight  of 
dried  wood  carbonized. 

The  yield  per  cord  of  seasoned  wood  of  acetate  of  lime  ranges  from 
180  to  210  pounds,  crude  wood  alcohol  (82  per  cent)  from  8  to  10 
gallons,  and  charcoal  from  45  to  50  bushels.  In  addition,  consider- 
able quantities  of  tar  and  combustible  gases  are  obtained,  which  are 
used  for  fuel  in  carbonizing  the  wood. 

According  to  official  Canadian  statistics  ^  during  1918  in  Canada 
the  average  production  per  cord  of  wood  was  approximately  8.18 

fallons  of  crude  wood  alcohol,  200  pounds  of  acetate  of  lime,  and  53 
ushels  of  charcoal. 
Size  of  industry. — Data  submitted  to  the  commission  by  the  forest 

f)roducts  laboratory.  Department  of  Agriculture,  shows  that  in  the 
atter  part  of  1917  the  capacitv  of  hardwood  distillation  plants  in 

^  "Wood  Distillation,  1917,''  Domimon  Bureau  of  Statistics,  Ottawa,  Canada. 
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the  United  States  was  about  4,556  cords  daily.  It  is  estimated, 
however,  that  during  1917  the  actual  production  was  only  about  75 
to  80  per  cent  of  the  rated  capacity.  Plants  built  during  the  war  by 
the  United  States  Government  have  increased  the  capacity  to  be- 
tween 5,000  and  5,500  cords  per  day.  The  rated  capacity  of  most 
wood  distillation  plants  is  usually  too  high.  It  may  be  estimated 
that  the  present  productive  capacity  of  the  industry  is  close  to  5,000 
cords  per  day.  The  following  is  a  list  of  plants  erected  by  the  Gov- 
ernment during  the  war: 

Mississippi  Wdod  Products  Co.,  Charleston,  Miss. 

Mid-Continent  Iron  Co.,  Midco,  Mo. 

Shelby  Chemical  Co.,  Shelby,  Ala. 

Tennessee  Valley  Iron  &  Railroad  Co.,  CoUingwood,  Tenn. 

Kingsport  Wood  Reduction  Co.,  Kingsport,  Tenn. 

Sutton  Chemical  Co.,  Sutton,  W.  V^a. 

Bon  Air  Iron  Co.,  Lyle,  Tenn. 

Michigan  and  Pennsylvania  produce  over  70  per  cent  of  the  pri- 
mary wood  distillation  products,  with  Michigan  slightly  ahead  of 
Pennsylvania.  New  York  and  Wisconsin  rank  next  as  producing 
vStates.  Although  Michigan  and  Pennsylvania  produce  over  70  per 
cent  of  both  the  crude  wood  alcohol  and  acetate  of  lime,  New  York 
is  the  leading  producer  of  refined  wood  alcohol.  This  is  due  to  the 
location  of  a  large  central  refinery  at  Buffalo,  N.  Y. 

Production  of  primary  products  of  the  distillation  of  wood^  by  Staves, 
[From  Census  of  Manufactures,  1914,  Department  of  Commerce.] 


States  or  cities  and  product. 


Wood  alcohol,  reuned gallons. . 


Michigan.. 
New  York. 


Ail  others 

Wood  alcohol,  crude : . .gallons. 


Michigan 

New  York 

Pennsylvania. 
All  other 


Acetate  of  lime pounds. 


1909 


1914 


Quantity. 


6,276,071 


1,661,589 

J,  129, 345 

485, 137 


6, 359, 848 


2,370,713 

3,376,374 

612,761 


132,141,442 


Michigan , 

New  York 

Pennsylvania. 
Allotfiers...., 


Charcoal bushels . 


Michigan 

New  York 

Pennsylvania . 
Another 


32,907,258 

24,511,279 

69,488,589 

5,234,316 


39,017,247 


13, 514,  W) 
5, 147, 160 

16,357,598 
3,998,383 


Value. 


Quantity. 


$2,901,709 


6,235,113 


684,743 

2, 058, 844 

158, 122 


1,570,658 

4,229,389 

435,066 


1,627,878 


7,196,975 


676,443 
797,010 
154,425 


1,593,134 
939,523 

4,235,636 
428, 682 


1,981,220 


467,476 

372,045 

1,069,884 

71,815 


2,351,644 


868,003 
287, 103 
936, 357 
260, 181 


1^3,521,577 


57,756,234 

19,452,927 

77,140,287 

9, 172, 129 


44,827,836 


19,152,454 
4,004,412 

17,726,774 
3,944,196 


Value. 


$2,709,360 


588,908 

1,956,397 

164,064 


1,605,880 


364,507 
227,626 
904,700 
109,047 


2, 138, 909 


718,753 

264,482 

1,043,636 

112,038 


2,829,571 


960,414 

302,299 

1,318,109 

248,749 


Capitalization  and  organization, — ^The  Census  of  Manufactures,  1914, 
shows  the  number  of  establishments  distilling  wood  to  be  95  (includes 
15  distilling  pine  wood).  There  have  been  several  additional  plants 
erected  during  the  war,  and  it  is  estimated  that  at  the  present  time 
there  are  about  100  wood-distillation  plants  in  the  United  States, 
representing  an  investment  of  about  $50,000,000. 
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The  fact  that  a  wood-distillation  plant  must  have  k  large  and 
easily  obtainable  supply  of  wood  keeps  the  industry  divided  into  a 
large  number  of  plants  located  at  the  source  of  the  raw  material. 
In  the  past  these  wood-distillation  plants,  as  a  rule,  have  not  cared 
to  manufacture  beyond  the  crude  products  (acetate  of  lime,  crude 
wood  alcohol,  and  charcoal).     The  working  up  of  crude  wood  alcohol 
into  the  refined  grades  and  of  the  acetate  of  lime  into  acetic  acid  and 
acetone  has  been  carried  on  by  other  manufacturers;  in  some  cases 
by  large  consumers.     This  is  clearly  shown  by  the  fact  that  in  1914 
out  of  a  total  of  79  plants  producing  crude  wood  alcohol  only  9  plants 
refined  their  own  product.     There  were  7  plants  engaged  solely  in 
refining  the  crude  wood  alcohol  produced  hy  other  wood-distillation 
plants.     This  is  also  shown  by  the  fact  that  in  1914  over  80  per  cent 
of  the  crude  wood  alcohol  was  produced  in  Pennsylvania  and  Michi- 
gan, while  about  65  per  cent  of  the  total  refined  wood  alcohol  was 
credited  to  the  State  of  New  York.     This  situation  is  readily  account- 
ed for  by  the  location  of  a  large  central  refinery  at  Buffalo,  N.  Y., 
operated  by  the  Wood  Products  Co.     Acetate  of  lime  has  been  sold 
by  the  manufacturers  chiefly  to  a  single  firm  of  jobbers  and  exporters. 
Tliere  has  been  a  tendency  in  recent  years,  however,  for  the  wood- 
distillation  plants  to  combine  the  manufacture  of  the  crude  products 
with  that  of  the  refined  or  finished  products  (acetic  acid,  refined 
wood  alcohol,  and  acetone). 

Production  and  consumption. — The  United  States  possesses  by  far 
a  larger  and  more  firmly  established  wood-distillation  industry  than 
any  other  country.  It  is  stated  that  the  European  and  Canadian 
production  of  wood-distillation  products  is  about  equal  to  the  total 
output  of  this  country.  This  indicates  that  the  United  States  sup- 
plies at  least  50  per  cent  of  the  world's  demand  for  wood-distillation 
products.  The  production  prior  to  the  war  was  in  excess  of  domes- 
tic demands,  as  shown  by  the  fact  that  in  1914  about  41  per  cent  of 
the  calcium  acetate  and  1 7  per  cent  of  the  wood  alcohol  produced  in 
this  country  was  exported. 

The  total  output  of  all  products  of  the  destructive  distillation  of 
wood  (includes  pine  wood)  shows  only  a  slight  increase,  from 
$10,312,829  in  1909  to  §10,529,829  in  1914.  There  was,  however, 
during  the  war  a  great  stimulus  to  the  production  of  wood  chemicals, 
and  plants  were  erected  by  the  Government.  The  War  Industries 
Board  has  estimated  the  production  of  acetate  of  lime  in  1917  to  be 
200,000,000  pounds.  This  is  a  22  per  cent  increase  over  the  produc- 
tion in  1914.  This  same  increase  would  apply  also  to  the  production 
of  the  other  products,  wood  alcohol  and  charcoal. 

The  following  table  gives  statistics  of  the  wood-distillation  industry 
(includes  distillation  of  pine  wood)  for  1909  and  1914: 

Statistics  of  the  wood  distillation  industry,  1909  and  1914' 
[From  Census  of  Manuliftcturesi  1914,  Department  of  Commerce.] 


Number  of  establishments 

Wood  distillation  industry . . . . 

Subsidiary  wood  products 

Number  producing  wood  alcohol . . 
Number  producing  refined  alcohol 
Number  distilling  pine  wood 


1909 


136 

101 

120 

95 

16 

6 

98 

79 

17 

16 

33 

16 

1914 


16 
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Statistica  of  the  wood  distillation  industry,  1909  and  1914. 


MATERULS. 


Wood cords. 

Hardwoods 

Pine 


1909 


1914 


Crude  wood  alcohol: 

Consiiined gallons. 

Purchased do. . . 

Value 

Made  and  consumed gallons. 


PBODUCTS. 


Total  value. 


Wood  distillation  industry . . 
Subsidiary  products,  others . 


Wood  alcohol: 

Crude gallons. 

For  sale do 

Value 

Made,  consumed gallons. 

Refined do 

For  sale do 

Value , 

Made,  consumed gallons. 

Acetate  of  lime pounds. 

For  sale do 

Value , 

Made,  consumed pounds. . 

Turpentine gallons. , 

Value 

Tar gallons . , 

For  sale do 

Val  ue 

Made,  consumed gallons. . 

Wood  creosote pounds.. 

Value 

Char6oal bushels. . 

Value 

Rosin barrels. . 

Value , 

Other  wood  distillation  products « 

All  other  products 


1,265,167 

1,149,S47 

113,310 

9,670,497 

7,135,fil4 

«l,7M,n29 

2,534,883 


$10,312,657 


19,736,998 
>575,659 


1,042,517 

970,  30» 

72,209 

8,070,902 

5,665,446 

$1,408,124 

2,405,456 


$10,529,829 


9,307,583 

6,772,700 

$1,774,459 

2,534,883 


6,732,877 
$3,096,808 

(») 


141,478,296 
$2,118,443 

706,868 
$249,526 


1,570,257 
$113,225 

0) 
2,549,190 

$34,645 
39,952,235 
$2,426,648 

0) 


$231, 192 
$267, 711 


$9,882,537 

$647,292 


9,602,431 
7,196,975 
$1,605,880 
2,405,456 
6,464,955 
6,235,113 
$2,709,369 
229,842 
166,084,523 
163,521,577 
$2,138,909 
2,562,946 
575, 557 
$194, 183 
2,965,354 
1,476,797 
$145, 984 
1,488,557 
2,073,057 
$38,872 
44,827,836 
$2,829,571 
51,825 
$198, 165 
$441,399 
$227,497 


1  Fi^uies  not  available. 

'  Includes  acetic  acid,  acetate  of  soda,  acetone,  formaldehyde,  pyrolignite  of  iron,  and  wood  ashes. 

Exports  of  dom^'stic  products. — ^The  United  States  is  the  leading  ex- 
porter of  wood  distillation  products,  especially  acetate  of  lime.  The 
exports  of  acetate  of  lime  nad  reached  a  maximun  prior  to  the  war 
of  80,579,838  pounds,  valued  at  $2,221,427  in  1913.  The  exports  of 
Austria-Hungary,  the  leading  European  producer,  was  about  1,000,000 
pounds  during  the  same  year.  The  domestic  exports  in  1914  amounted 
to  41  per  cent  of  the  total  domestic  output.  Exports  of  acetate 
of  lime  decreased  rapidly  during  the  war,  because  of  the  large  demand 
for  acetone,  as  a  solvent  in  the  manufacture  of  explosives  and  aero- 
plane varnishes.  They  reached  a  low  level  of  12,959,220  pounds, 
valued  at  $607,847  in  1917.  During  the  1918  and  1919  calendar 
years  the  export  of  acetate  of  lime  was  about  16,000,000  pounds 
annually.  During  1920  the  exports,  based  on  figures  for  eight 
months,  will  be  about  30,000,000  pounds,  or  about  40  per  cent  of  the 
prewar  exports.  The  exports  prior  to  the  war  were  chiefly  to  Bel- 
gium, Germany,  Netherlands,  Italy,  and  Japan.  In  1918  (calendar 
year)  France  took  over  80  per  cent  of  the  total  export,  and  in  1919 
more  than  80  per  cent  went  to  Japan. 

The  exports  of  wood  alcohol  prior  to  1915  were  between  1,500,000 
and  2,000,000  gallons.  In  1914  the  export  was  1,598,776  gallons, 
valued  at  $652,486.     The  exports  during  the  war  showed  an  appreci- 
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able  decrease  from  this  quantity  only  in  1915  and  1917.  In  1918  the 
exports  increased  greatly  to  2,538,001  gallons,  valued  at  $2,070,026, 
with  80  per  cent  of  the  total  going  to  France.  Prior  to  the  war 
Germany  was  the  principal  consumer.  The  exports  during  the 
calendar  years  1919  and  1920  were  less  than  800,000  gallons  annually. 

The  exports  of  charcoal,  which  are  chiefly  to  Canada,  have  been 
rather  variable  and  reached  a  maximum  of  $155,470  in  1917.  Since 
then  the  exports  of  charcoal  have  not  been  separately  shown. 

The  following  tables  show  the  exports  of  wood  distillation  products 
by  countries: 

Exports  of  calcium  acetate  from  the  United  States ,  by  countries. 


Exported  to— 


Europe: 

Belgiiun 

Denmark 

France 

Germany 

Italy 

Netherlands.. 

Spain 

Sweden 

United  Kingdom. 

Asia:  Japan 

All  other 


Total. 


1909 


Pounds. 


25,852,683 


695,437 

18,872,215 

3,856,099 

11,677,737 

681,981 

248,134 

1,710,642 

2,243,109 

714,026 


66,552,063 


Value. 


1414,769 


10,410 

309,047 

62,993 

202,983 

10,755 

5,050 

28,238 

41,497 

10,659 


1,096,401 


1910 


Founds. 


27,118,462 

258,103 

1,339,538 

14,967,155 

1,995,924 

10,539,988 

789,634 

291,673 

1,924,791 

3,681,779 

780,382 


63,687,429 


Value. 


1611,210 

6,050 

28,900 

335,675 

45,350 

231,271 

17,650 

7,150 

39,731 

86,181 

14.169 


1,423,337 


1911 


Pounds. 


22,915,749 

615,139 

327,036 

16,727,836 

4,288,176 

15,326.676 

1,006,238 

202,643 

2,999,210 

5,834,583 

7,970 


70,191,256 


Value. 


1513,080 

14,250 

7,150 

385,700 

99,820 

347,700 

22,900 

5,065 

56,648 

154,469 

197 


1,606,979 


Exported  to— 


Europe: 

Belgium 

Denmark 

France 

Germany...., 

Italy 

Netherlands. 

Spain , 

Sweden 

United  Kingdom 

Asia:  Japan 

All  other 

Total 


1912 


Pounds. 


28,100,568 

-  254,490 
234,240 

16,797,421 
4,906,956 

11,576,946 
852,510 
186,130 
596,973 
6,370,752 
358,429 


69,235,415 


Value. 


$638,500 

5,700 

5,200 

384,450 

112,050 

260,759 

20,900 

4,400 

14,804 

135,931 

10,091 


1,592,785 


1913 


Pounds. 


27,120,455 

1753,709 

58,792 

1,700 

24,705,968 

666,405 

4,042,224 

118,100 

13,712,527 

355,637 

1,195,920 

37,700 

153,148 

4,950 

568,425 

15,531 

7,598,709 

226,643 

1,423,670 

41,052 

80,579,838 


Value. 


2,221,427 


1914 


Pounds. 


18,182,949 

54,750 

1,454,488 

18,476,573 

4,852,331 

16,490,778 

1,163,350 

196,066 

1,039,443 

5,710,942 

538,554 


68,160,224 


Value. 


$422,718 

1,760 

22,215 

419,406 

110,070 

348,760 

23,830 

3,450 

17,482 

174,674 

16,579 


1,560,933 


Exported  to— 


Belgium 

Denmark 

France 

Germany 

Italy 

Netherlands 

Spain 

united  Kingdom. 

Argentina 

Japan 

All  other 


Total. 


1915 


Pounds. 


739,931 


479, 137 
1,284,822 
5,153,655 
7,409,363 
1,889,647 
1,460,119 

447,498 
5,391,578 

417,497 


24,673,247 


Value. 


$10,990 


9,126 

19, 110 

102,063 

144,865 

38,243 

22.873 

10;265 

120,271 

8,699 


486,406 


1916 


Pounds. 


755,461 
773,910 


3,677,769 
4,252,693 

969,624 

4,276,696 

62,480 

3, 688, 873 

348,677 


Value. 


$66,083 
46, 181 


196,060 
199,487 

49,931 

261, 176 

1,662 

136,867 

16,299 


18,804,972       961,646 


1917 


Pounds. 


2,605,730 


7,226,660 
1,231,799 

116,621 
1,633,377 

115,071 


130,074 


12,969,222 


Value. 


$102,616 


333,669 
62,780 

4,080 
94,703 

4,600 


6,609 


607,847 


35284— 21— A-2- 
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Export*  of  eafetum  aeetaUfrom  the  UnUed  Statet,  by  eounfriet— Continued. 


:^ 


Exported  to— 


France 

Italy 

Japan 

A.llolher... 

Total 


1916 


Pounds. 


9,437,103 
3,538,238 
1,426,980 
1,087,621 


15,490,032 


Value. 


S409,079 

153,277 

93,842 

51,798 


797,996 


France 

Italy 

Japan 

United  Kingdom 

Total 


1918  (calendar). 


Pounds. 


13,813,689 

7JW,233 

973,671 

55,620 


15,682,813 


Value. 


1651,894 

33,065 

65,303 

4,080 


758,622 


1919  (calendar). 


Pounds.       Value. 


523, 446 

13,625,461 

1,696,227 


16,362,929 


$10, 468 

347,720 

35,995 


410,646 


Exports  of  wood  alcohoL 


Exported  to— 


Europe: 

Belgium 

France 

Germany 

Italv 

Netherlands 

United  Kingdom. 
North  America: 

Canada.. 

Panama 

Asia:  Japan 

Another 


Total. 


1909 


Pounds. 


119,355 

18,575 

568,  tl4 

2,850 


376,943 

209 
8,025 
2,350 
3,974 


1,100,495 


Value. 


$39,615 
6,160 

161,534 
1,425 


168,388 

106 
4,253 
1,277 
2,041 


383,788 


1910 


Pounds. 


85,589 

22,745 

654,517 


173,314 
333,641 

4,539 

1,075 

49,829 

8,362 


1,328,601 


Value. 


$43,000 

8,600 

258,588 


70,800 
169,005 

2,370 

690 

26,930 

1,937 


581,820 


1911 


Pounds. 


59,514 

21,595 

974,707 

8,295 

'471,678 

376,633 

2,486 

8,315 

36,490 

2,623 


1,962,336 


Value. 


$36,650 
9,322 

410,316 
5,026 

196,900 

193,507 

1,078 

3,685 

24,213 

1,295 


881,991 


Exported  to— 


Europe: 

Belgium 

France 

Germany 

Italv 

Netherlands. 
United  Kingdom 
North  America: 

Canada 

Panama 

Asia:  Japan 

Another 

Total 


1912 


Pounds. 


93,402 

25,996 

815,216 

34,132 

102,617 

403,583 

30,799 
4,283 

60,302 
6,038 


1,565,368 


Value. 


$36,010 
11,066 

337,460 
20,000 
43,400 

186,561 

14,896 
2,143 

31,270 
2,780 


685,565 


1913 


Pounds. 


55,620 

3,940 

1,227,872 


180,595 
266,647 

80,660 
8,638 
9,702 
4,499 


1,837,173 


Value. 


$34,950 

1,800 

498,112 


77,764 
125,233 

39,916 
3,780 
3,983 
2,615 


788,143 


1914 


Pounds. 


43,040 


939,580 


176,271 
348,674 

77,191 
4,036 
1,808 
8,276 


1,598,776 


Value. 


$24,394 
*359,"i22 


71,946 
156,904 

33,072 
1,568 
1,206 
4,276 


652,486 
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Exjwrts  of  wood  alcohol — Continued. 


Exported  to — 


Surcne: 

Helglum 

Franoe 

Germany 

Italy 

Netherlands. 
United  Kingdom 
North  America: 

Canada 

Panama 

Asia:  Japan 

All  other 

Total 


1915 


Gallons. 


600 

155,861 

101,262 

5,785 

4,000 

557,589 

61,105 

3,423 

23,444 

31,415 


944,374 


Value. 


$320 

67,026 

34,640 

2,426 

2,100 

276,789 

24,920 

1,418 

13,328 

16,981 


438,846 


191^ 


Gallons. 


466,337 


6,400 

631 

797,417 

72,723 
10,286 
40,931 
77,534 


1,472,268 


Value. 


$aa9,031 


4,400 

426 

463,074 

33,647 

7,448 

25,241 

56,996 


857,161 


1«17 


Gallons. 


266,221 


604,903 

343 

341 

26,492 

26,394 


823,694 


Value. 


$216,042 


397,310 

333 

336 

10,597 

20,822 


645,439 


Exported  to— 


Europe:  France 

United  Kingdom 

North  America:  Canada. 

Asia:  Japan 

British  Africa 

Another 


Total. 


1918 


Gallons. 


1,925,371 

508,729 

17,216 


28,682 
67,973 


2,538,001 


Value. 


$1,393,917 

556,879 

18,778 


30,089 
70,363 


2,070,026 


Calendar  years. 


1918 


Gallons. 


2,036,976 

600,851 

982 

4,010 

13,365 

68,138 


2.624,312 


Value. 


$1,445,400 

499,599 

443 

6,804 

13,626 

70,179 


2.036,950 


1919 


Pounds. 


1.950 

177,525 

254 

28,335 


510,363 


718,427 


Value. 


$2,786 

236.434 

304 

38,C62 


472,682 


760, 1«7 


Exports  qfcharcoaV 


Exported  to— 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

Oermanv 

$2,642 

2,065 

16,946 

$4,650 

1,657 

17,586 

$3,675 

1,032 

39,883 

$2,752 

2,869 

64,612 

$4,625 

3,329 

71,298 

$705 

2,381 

100,334 

United  Kingdom 

Canada 

$5,695 
83,866 

$2,636 
145,003 

Total 

25,310 

27,317 

45. 726 

73,030 

81,997 

105,009 

94,096 

156,470 

J  Not  listed  since  1917. 


Foreign  Production. 


Of  the  foreign  countries  which  possess  wood  distillation  industries 
the  most  important  prior  to  the  war  was  Austria-Hungary.  The 
other  foreign  countries  which  have  industries  of  minor  importance 
are  Germany,  France,  Canada,  Belgiujn,  Russia,  and  Sweden.  The 
industries  in  these  countries  are  by  no  means  as  large  as  the  industry 
in  the  United  States.  The  foreign  plants,  as  a  rule,  are  smaller  than 
those  in  this  country.  Austria-Hungary  produces  the  larger  part  of 
the  foreign  output.  The  industries  in  these  countries  are  discussed 
briefly  as  follows: 

AUSTRIA-HUNGARY.^ 

Although  reliable  production  statistics  are  not  available  it  is 
known  that  Austria-Hungary  ranked  second  to  this  country  prior 


I  The  wood  distillation  plants  are  located  in  those  narts  of  the  empire  which  have  been  established  as 
separate  monarchies  or  republics  since  the  war. 
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to  the  war  in  the  production  of  wood  chemicals.  Germany,  a  large 
consumer  of  wood  chemicals,  particularly  of  methyl  alcohol  for  her 
dye  industry,  offers  ready  markets  for  Austria-Hungary's  output. 
llie  export  statistics  of  Austria-Hungary  show  Germany  as  her 
principal  consumer.  They  also  reveal  that  Austria-Hungary  pre- 
ferred to  manufacture  her  acetate  of  lime  into  the  finished  products 
(acetone  and  acetic  acid)  and  export  these  rather  than  exporting  the 
raw  material.  Austria^Hungary's  exports  of  calcium  acetate  de- 
creased from  10,212,810  pounds  iu  1909  to  1,023,816  pounds  in  1913. 
ITiis  decrease,  however,  was  partially  compensated  by  increased  ex- 

Eorts  of  acetone.  The  exports  of  wood  alcohol  from  Austria-Hungary 
ad  reached  14,312,263  pounds  (about  2,100,000  gallons)  in  1913, 
which  is  greater  than  exports  of  this  country  with  the  exception  of 
those  in  1918. 

Table  following  shows  the  exports  of  wood  chemicals  from  Austria- 
Hungary  from  1909  to  1913,  inclusive, 

Auslria-Eiingarj/'s  imporU  taid  export*  of  wood  rhtmicah.' 
[Piam  StaUBtlk  dei  AOBirartlgBn  tundala  der  OeeMmichkBChe-UiigarlscbeD  moDorchle.] 


Year. 

Eiportn. 

Imports. 

Qouitlty. 

Value, 

Quanaiy. 

V«lue. 

cn^u^c^.^ 

IIP 

11 

IS,  817 

■|;i 

SM,»S1 

sis 

m.m 

ffi;SS 

129,078 

PoundJ. 
220 

IrtmTL  ALCOHOL. 

4,isg 

i 

3,527 
10362 

,|i 

23,046 

11 

'.SS 

ACEHC  ACID,  COKCENTBATXD. 

>  Figaraa  tor  ycara  bter  than  1913  an  not  aTailable. 


J  DISTILLATION   INDUSTRY,' 


Size  of  industry. ~ln  1917  the  total  capacity  of  wood  distillation 
plants  in  Canada  was  about  600  cords  per  day,  or  193,616  cords  per 
year.  The  acinial  consumption  was  137,466  cords  in  1917  and  128,097 
cords  in  1918,  or  71  and  66  per  cent,  respectively,  of  the  total  capacity. 


7,  and  press  ni 


n  iDdustrj,  1018;" 
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The  cost  of  wood  per  cord  at  works  was  $6.88  in  1917  and  $10.30  in 
1918.  These  prices  for  cord  wood  correspond  closely  with  those 
existing  in  the  United  States. 

The  total  amount  of  capital  invested  in  the  industry  in  1918  was 
$3,612,673,  of  which  $2,321,881  was  credited  to  Ontario  and  $1,290,692 
to  Quebec. 

Thirteen  plants,  11  of  which  are  distillation  plants,  and  2  refineries  furnish  the 
entire  production  and  are,  with  two  exceptions,  controlled  by  the  Standard  Chemical 
Iron  &  Lumber  Co.  of  Canada  (Ltd.).  According  to  location,  there  are  4  distilla- 
tion plants  and  1  refinery  in  the  Province  of  Quebec,  and  7  distillation  plants  and 
1  refinery  in  the  Province  of  Ontario. 

It  can  be  seen  that  the  wood-distillation  industry  of  Canada  is 
comparatively  small,  the  total  capacity  amounting  to  only  about 
12  per  cent  of  the  capacity  of  the  industry  in  the  United  States. 

Increased  output — ^The  production  of  wood  chemicals  in  Canada 
has  increased  about  50  per  cent  from  1915  to  1918,  as  is  shown  by  the 
production  of  acetate  oi  lime.  This  product  increased  in  output  from 
17,498,547  pounds  in  1915,  to  25,998,139  pounds  in  1918.  The  value 
at  works  increased  from  $2.18  per  100  pounds  in  1915,  to  $3.90  in 
1918. 

The  following  table  shows  the  production  of  wood  chemicak  in 
Canada  for  1915,  1917,  and  1918: 

Class  of  productSy  compared  hy  quantity  and  value^  far  1915,  1917,  and  1918, 


Classes  of  products. 


Wood  alcohol,  crude  (sold  as  such) 

gallons . . 

Wood  alcohol,  refined  (sold  as  such) 

gallons . . 

Acetone  alcohol do — 

Acetate  of  lime pounds. . 

Acetic  acid,  crude  (sold  as  such) 

pounds . . 

Acetic  acid,  refined  (sold  as  such) 

pounds. . 

Acetate  of  soda do — 

Acetone do — 

Formaldehyde do 

Ketone  oils do 

Other  acids do — 

Methyl  acetate do 

Other  miscellaneous  products. do — 
Charcoal bushels. . 


Total  value. 


1915 


Quantity. 


731,329 

514,903 

290,676 

17,498,547 

366,498 

221,083 

15,580 

2,687,469 

2,395,989 

71,256 


Value. 


1323,815 

334,749 
156,965 
379,069 

10,994 

33,162 

1,558 

403,120 

263,559 

38,476 


5,750,822 


65,000 
424,249 


2,434,716 


1917 


Quantity. 


934,874 

615,087 

214,548 

27,440,947 

1,562,776 

168,676 

301,406 

3,515,477 

1,717,909 

1,276,266 

49,634 

150,930 


7,276,066 


Value. 


$980,316 

818,065 
285,348 
945,232 

90,799 

38,458 

47,019 

780,503 

281,737 

196,135 

48,492 

45,279 

127 

703,666 


5,261,176 


1918 


Quantity. 


875,024 
1,070,928 


25,998,139 
1,772,223 


295,572 
3,458,810 
1,154,902 

792,864 


132, 121 


6,472,925 


Value. 


$981,535 
1,531,356 


1,017,465 
170,173 


51,389 
909,570 
159,263 
211,440 


29,350 

597,976 

1,575,701 


7,236,217 


SYNTHETIC  ACETIC  ACID. 


The  output  of  acetic  acid  in  Canada  has  been  greatly  increased 
during  the  war  by  the  production  of  acetic  acid  synthetically  from 
calcium  carbide. 

This  process  was  developed  at  Shawinigan  Falls,  Quebec,  bv  the 
Canadian  Electro  Products  Co.  Calcium  carbide,  which  is  produced 
at  Shawinigan  Falls  in  large  quantities,  is  first  treated  with  water  to 
form  acetylene  gas,  which  is  then  chemically  combined  with  water, 
in  the  presence  of  mercury  salts  as  a  catalyst,  to  form  acetaldehyde. 
The  acetaldehyde  is  then  oxidized  to  acetic  acid.     The  acid  produced 


22  TARIFF  INFORMATION  SURVEYS. 

is  of  high  purity  and  concentration  in  contrast  to  that  produced  from 
ftcetate  of  lime,  which  requires  several  distillations  to  concentrate 
and  purify  it. 

The  original  Canadian  plant  was  erected  with  the  idea  of  converting 
the  acetic  acid  into  acetone,  which  was  in  lat^e  demand  for  the  manu- 
facture of  the  British  explosive  cordite.  The  production  of  acetone 
by  this  method  proved  too  expensive  and  only  acetic  acid  was  made. 

The  original  plant,  with  a  capacity  of  700  to  800  tons  of  acetic  acid 
(100  per  cent)  per  month,  was  destroyed  by  an  explosion  in  the  latter 
part  of  1918.  During  the  war  the  Canatlian  firm  erected  another 
plant  with  funds  advanced  by  the  United  States  Government.  This 
plant  was  practically  completed  at  the  signing  of  the  armistice  and 
soon  after  was  put  into  operation.  The  disposition  of  claims  of  the 
Canadian  firm  against  the  United  States  Government,  amounting 
to  over  11,000,000,  has  not  been  announced  up  to  the  present  time 
(December,  1920).  The  Canadian  firm,  however,  controls  the  patent 
rights  on  the  process,  and  the  necessary  water  power  at  Shawinigin 
Falls  and  is  alone  familiar  with  the  technical  details.  The  produc- 
tive capacity  of  the  present  plant  is  about  650  tons  per  month  of  lOO 
per  cent  acetic  acid.  This  is  roughly  equivalent  to  about  1.300  tons 
of  acetate  of  lime,  or  about  15  per  cent  of  the  productive  capacity  of 
acetate  of  lime  in  the  United  States, 


Germany,  prior  to  the  war,  was  a  large  consumer  of  wood  chem- 
icals, and  a  large  part  of  the  exports  from  the  United  States  were  to 
this  country.  The  prewar  consumption  of  acetate  of  lime  in  Germany 
was,  roughly,  77,000,000  pounds,  of  which  about  44,000,000,  or  57 
percent,  was  imported.'  The 'prewar  production  of  33,000,000  poimda 
of  acetate  of  lime  in  Germany  is  about  17  per  cent  of  the  productive 
capacity  in  the  United  States.  No  information  is  available  as  to  the 
development  of  the  wood  chemical  industry  in  Germany  during  the 
war.  It  is  reported  that  two  plants  have  "been  established  for  pro- 
ducing synthetic  acetic  acid  from  calcium  carbide,  but  the  capacity 
of  these  plants  is  not  known  at  this  time.  The  extent  to  which  Ger- 
many has  become  self-sufficient  in  wood  chemicals  will  be  an  impor- 
tant factor  in  the  future  export  trade  of  the  United  States  in  these 
products, 

SWEDEN. 

The  wood  distillation  industry  in  Sweden  is  not  nearly  so  large  at 
that  of  Austria-Hungary  or  the  United  States.  In  1915  there  were 
23  charcoal  and  wood  distillation  plants  in  Sweden,  with  an  output 
valued  at  $1,088,771.  The  industry  as  shown  by  production  sta- 
tistics is  confined  largely  to  the  primary  products  of  wood  distillation 
as  the  production  of  wood  chemicals  requiring  further  manuf  actyre  is 
relatively  small.  The  production  of  formaldehyde  and  acetone  was 
started  in  1913  and  1914,  and  has  increased  since.  Sweden  was  the 
only  important  producer  of  wood  distillation  products  which  was  not 
engaged  in  the  war.  It  is  evident  from  the  quantity  of  turpentine  and 
tar  produced  in  Sweden  that  a  fairly  large  portion  of  the  wood  dis- 
tilled is  resinous. 


I  uilnuum,  Dr.  Frlt»:  "Eniyklopadle  der  technlsohen  Cbsmle,"  Vol.  V,  p.  9. 
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Table  following  shows  the  production  of  wood  distillation  products 
in  Sweden. 

Production  of  wood  distillation  products  in  Sweden,  1910-191') 


Prodact. 


Wood  alcohol 

Tar  and  tar  oils 

Pitch  and  pitch  oils. 

Wood  oils 

Turpentine  oil 


Total  of  those  listed. 


Wood  alcohol 

Tar  and  tiu*  oils 

Pitch  and  pitch  oils. 

Wood  oils 

Turpentine  oils 

Formalin 

Acetone 

Acetate  of  lime 

Liquid  resins 

Creosote  and  others. 


Total. 


1910 


Pounds. 


1,090,274 

10,370,445 

159, 161 

15,432 

1,941,523 


Value. 


$74,463 

107,1^7 

1,774 

375 

51,216 


13,576,835  235,015 


1913 


1,161,277 

14,553,629 

397,844 

376,484 

1,387,432 
278,655 


2,013,433 

1,747,836 

144,273 


183,447 

163,637 

4,691 

4,877 

50,733 

24,489 


40,281 

28,619 

7,726 


22,060,863  j        408,500 


1911 


Pounds. 


1,017,185 

11,446,248 

263,353 

104,736 

2,438,285 


15,299,807 


Value. 


173,357 

132,559 

3,013 

2,253 

71,841 


283,023 


1914 


1,192,096 
13,496,045 

396,517 

443,989 
1,421,788 

501,377 

12,125 

1,617,237 

1,665,178 

117,152 


20,863,504 


$81,451 
170,669 

4,628 

7,959 
54,924 
51,812 

2,760 
28,731 
27,006 

9,192 


439,132 


1912 


Pounds. 


1,352,844 

13,319,342 

484,243 

186,558 

1,490,290 


16,833,277 


Value. 


$96,080 

151,220 

5,505 

2,260 

53,945 


309,100 


1915 


1,345,712 
16,018,394 

413,792 

590,654 
2,915,983 

705,840 

84,172 

2,384,703 

2,188,672 

383,733 


$123,606 

250,915 

7,192 

16,413 

198,907 

120,204 

33,184 

59,510 

87,036 

66,297 


27,031,665 


963,264 


1  Industri,  Sveriges  Offidella  Btatistik. 
FRANCE.^ 

The  wood  distillation  industn^  in  France  is  about  equal  in  size  to 
that  of  Canada.  The  French  industry  consumes  about  166,000  cords 
of  wood  per  year.  The  output  of  products  from  this  quantity  of 
wood  is  reported  as  110,340,000  pounds  of  charcoal;  792,000  gallons 
of  wood  alcohol  (with  a  value  of  8463,000),  and  36,817,000  pounds 
of  acetate  of  lime,  valued  at  $805,775.  The  output  of  wood  aistilla- 
tion  products  in  France  is  not  sufficient  to  supply  the  total  require- 
ments and  considerable  quantities  are  imported. 

JAPAN. 

Prior  to  the  war  Japan  did  not  possess  a  wood  distillation  industry, 
but  imported  her  supply  of  these  products.  The  prewar  exports  of 
acetate  of  lime  from  the  United  States  to  Japan  averaged  about 
7,000,000  pounds  a  year.  During  the  war  Japan  developed  a  wood 
distillation  industrv .  During  1917  and  1918  the  production  of  acetate 
of  lime  was  over  15,000,000  pounds  annually,  and  methanol  (wood 
spirit)  was  more  than  1,000,000  pounds  (about  150,000  gallons) 
yearly.  The  output  of  acetate  of  lime  in  Japan  is  only  about  8  per 
cent  of  the  productive  capacity  in  the  United  States.  It  is  problem- 
atical whether  the  industry  in  Japan  is  on  a  sound  economic  basis, 
due  to  her  limited  forest  reserves.  This  is  further  evidenced  by  the 
fact  that  during  the  1910  calendar  year  the  United  States  exported 
over  13,000,000  pounds  of  acetate  of  lime  to  Japan.  This  quantity 
is  only  slightly  less  than  the  production  in  Japan  in  191S.  It  is 
likel}'  that  Japan  in  the  future  will  depend  largely  on  imports  for  a 


1  Duchemin,  R.  P.,  L'lndustrie  Chemique  et  les  Droits  de  Douanes,  Syndicat  General  des  Produits 
Chlmiques,  Paris,  1918. 
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supply  of  wood  chemicals.     The  following  table  shows  the  output 
of  wood  chemicak  in  Japan  from  1915  to  191S,  incluaive: 

Produclwn  of  wood  dtemiadt  in  /apon,' 


Year. 

Acetic  ^d. 

AcetoiK. 

Woodiplrlt. 

A^taeotltae. 

Pounds. 

Value.' 

p™«. 

Value.) 

PODUdl. 

V.1U... 

Pounds.) 

Value.' 

6,993,760 

1614.438 

1;S:S 

72S,900 
9»,S91 

234, ise 

SS 

is'iw^Mi 

.^.^ 

984'°^ 

[t  of  the  DcputmeDt  ol  Agn'^iiltQ'B  "><1  Commerce,  Japan. 

Imports  into  the  United  States. 

Imports  of  acetate  of  lime  are  combined  in  official  statistics  with 
other  articles  so  that  separate  %ures  are  not  available.  The  import 
for  the  group,  however,  is  relatively  small.  Imports  of  charcoal 
are  also  lacking. 

The  imports  of  wood  alcohol  prior  to  the  war  reached  a  maximum 
of  109,022  gallons,  valued  at  $42,598,  which  was  equal  to  about  1 
per  cent  of  the  domestic  production  during  1914.  The  imports 
during  the  war  were  much  less  than  in  1914.  In  1918  (fiscal  year), 
however,  the  imports  increased  to  205,276  gallons,  valued  at  $202,994. 
During  the  calendar  year  1918  imports  were  less  than  70,000  gallons 
and  1919  were  negligible.  During  the  first  six  months  of  1920  the 
imports  were  565  gallons,  valued  at  SI, 951.  The  following  table 
shows  the  imports  of  wood  alcohol: 

Alcohol,  'wood  OT  methyl — Imports  /or  comumption. 


B12 

:|:::::^S:::::;:;:;:: 

■: do 

Calendar  years: 

iiao(Biiiii'ih^)::::: 

'!".'".di>''.'.""'.'.'." 

Tariff  History. 

Acetate  of  lime  and  wood  alcohol  have  not  been  mentioned  by  name 
in  the  tariff  acts  prior  to  the  act  of  1913,  when  they  were  both  spe- 
cifically made  free  of  duty.  Prior  to  1913,  they  were  dutiable  under 
basket  cUuses. 

Charcoal  has  been  free  of  duty  under  the  various  tariff  acts  with  the 
exception  of  the  period  covered  by  the  act  of  1909  when  it  was 
dutiable  at  20  per  cent  ad  valorem. 


1 


TABIFF  INFORMATION  SUBVEfYS. 


25 


CoMPBTinvB  Conditions. 

The  situation  prior  to  the  war. — ^The  wood  distillation  industry  is 
larger  and  more  firmly  established  in  the  United  States  than  in  any 
other  coiintry.  The  largest  European  producing  country  is  Austria- 
Hungary.  Others,  producers  of  lesser  importance,  are  Canada, 
Germany,  France,  Russia,  and  Sweden.  Prior  to  the  war  there  was 
very  little  competition  offered  to  the  domestic  industry  in  our  own 
markets  and  tne  United  States  supplied  a  considerable  portion  of 
world's  demand  for  wood  chemicals.  The  competitive  strength  of 
this  country  in  wood  chemicals  is  shown  by  the  fact  that  in  1914 
about  41  per  cent  of  the  acetate  of  lime  and  17  per  cent  of  the  wood 
alcohol  produced  in  this  country  were  exported. 

The  jyresent  situation, — ^The  competitive  situation  in  the  wood 
distillation  industry  has  been  somewhat  modified  as  a  result  of  the 
war.  The  large  demand  for  acetone  for  military  explosives  caused 
the  development  and  the  establishment  on  a  commercial  scale  of 
several  new  processes  by  which  either  acetone  or  acetic  acid  is  the 
product.     Thus,    these    new    processes   offer   competition    on    two 

froducts,  formerly  produced  only  by  the  wood  chemicals  industry, 
t  is  also  interesting  to  note  that  these  two  products  are  made  from 
one  product— acetate  of  lime — of  the  wood  distillation  plants. 

Tne  question  arises  whether  these  processes  can  offer  serious 
competition  to  the  American  wood  distillation  industry.  They  can 
be  divided  as  follows: 

1.  Fermentation  processes. 

2.  Synthetic  acetic  acid  by  carbide  process. 

3.  Burton  process  (acetone  as  by-product  of  cracking  petroleum 
oils). 

1.  Acetone,  a  further  manufacture  of  acetate  of  lime,  was  made 
during  the  war  by  the  fermentation  of  molasses,  corn,  and  kelp. 
The  plant  erected  at  Terre  Haute,  Ind.,  for  producing  acetone  and 
butyl  alcohol  by  fermentation  of  corn  was  reopened  during  March, 
1920.  The  successful  operation  of  this  process  m  peace  times  is  due 
to  the  development  of  an  outlet  for  butyl  alcohol  as  a  solvent  for 
pyroxylin  plastics.  This  process  produces  1  part  of  acetone  for 
every  2  parts  of  butyl  alcohol.  Tne  extent  to  which  acetone  from 
this  process  will  compete  with  that  from  wood  distillation  industry 
is  dependent  largely  on  the  use  of  butyl  alcohol.  This  process  is 
patented  and  controlled  by  the  Commercial  Solvents  Corporation,  an 
American  firm. 

2.  The  process  for  producing  acetic  acid  from  calcium  carbide  was 
developed  in  Canada  and  has  been  established  on  a  commercial  basis 
at  Shawinigan  Falls,  where  cheap  water  power  is  available  for  the 
manufacture  of  the  necessary  raw  material,  calcium  carbide.  This 
plant  has  remained  in  operation  since  the  signing  of  the  armistice. 
It  is  competition  from  acetic  acid  produced  by  this  process  which 
the  domestic  wood  distillation  industry  fears  the  most. 

It  should  be  pointed  out,  assuming  that  acetic  acid  produced  by 
this  process  will  be  able  to  compete  with  that  made  from  acetate  of 
lime  in  this  country,  that  the  competition  will  be  only  on  one  of  the 
three  products  of  the  wood  distillation  plants,  namely,  acetate  of  lime. 
Should  competition  from  this  source  cause  a  decline  in  the  prices  at 
which  wood  distillation  plants  could  sell  their  acetate  of  lime  for  the 
manufacture  of  acetic  acid,  then,  in  order  to  exist,  this  decrease 


26  TABIFF  INFORMATION   SUBTEYB. 

must  be  offset  by  an  increased  revenue  from  the  other  principal 
products,  wood  alcohol  and  charcoal.  As  charcoal  must  compete 
with  coke  for  its  principal  use  this  decrease  must  be  made  up  on 
chiefly  the  wood  alcohol.  If  the  wood  distillation  plants  can  secure 
a  combined  revenue  on  acetate  of  lime  and  wood  alcohol  which  is 
greater  than  the  cost  of  production  so  as  to  enable  them  to  operate 
at  a  profit,  this  competition  from  synthetic  acetic  acid  will  not  be 
harmful  to  the  industry.  On  the  other  hand,  should  the  industry 
not  be  able  to  secure  a  combined  revenue  on  these  two  products 
which  would  net  them  a  profit,  this  competition  would  then  be 
harmful. 

The  maximum  competition  from  synthetic  acetic  acid  (based  on 
productive  capacity  of  Canadian  plants)  would  be  equivalent  to 
about  15  per  cent  of  the  productive  capacity  of  acetate  of  lime  in 
the  United  States. 

3.  The  process  of  producing  acetone  from  propylene,  a  waste  gas 
from  the  cracking  of  petroleum  oils  offers  possible  domestic  competi- 
tion to  acetone  made  from  acetate  of  lime.  Although  this  process 
has  not  been  introduced  on  a  commercial  scale,  it  gives  considerable 
promise  of  success.  The  acetone  is  obtained  by  a  fairly  simple 
chemical  process  from  a  cheap  bj-product  raw  material.  It  should 
be  able  to  compete  with  acetone  made  from  acetate  of  lime. 

In  considering  competitive  conditions  in  the  wood  chemical 
industry  during  1919  and  1920  the  fact  should  not  be  overlooked 
that  to  a  large  degree  the  depression  has  been  due  to  a  demoralization 
of  the  export  mancet  for  acetate  of  lime  end  wood  alcohol.  Prior  to 
the  war  this  country  exported  annually  about  75,000,000  pounds  of 
acetate  of  lime  while  in  1920  the  exports  will  not  exceed  30,000,000 
pounds.  Prewar  exports  of  Wood  alcohol  amounted  to  about  1 ,800,000 
gallons  yearly,  whde  in  1919  and  1920  less  than  S00,000  gal- 
lons were  exported  each  year.  The  inability  of  the  wood  chem- 
ical industry  to  export  acetate  of  lime  and  wood  alcohol  during  the 
past  two  years  in  quantities  comparable  with  prewar  exports  has 
seriously  depressed  the  industry. 

acetic  or  pyboligneous  acid. 

Description  and  Usee. 

Paragraph  387,  act  of  1913:  "Acids:  Acetic  or  pyroligneous 
*     *     *."     (Free  List.) 

Acetic  acid,  when  pure,  is  a  clear,  colorless  liquid  having  a  sharp 
characteristic  odor.  It  is  the  constituent  which  gives  vmegar  its 
sour  taste.  The  strong  acid  is  very  irritating  to  the  skin.  Pure 
acetic  acid  solidifies  at  about  15°  Cf.  and  it  is  this  property  which 
gives  it  the  name  "glacial  acetic  acid."  This  grade  usually  contains 
over  99  per  cent  of  acetic  acid.  Other  common  commercial  grades 
contain  28,  56,  and  80  per  cent  of  acetic  acid. 

The  specific  gravity  cf  acetic  acid  increase^  on  dilution  with  water 
until  a  maximum  density  is  reached  in  a  solution  containing  77  per 
cent  of  acetic  acid,  on  further  dilution  the  density  decreases.  The 
specific  gravity  therefore,  at  certain  densities,  is  not  a  true  indica- 
tion of  wie  strength  of  the  acetic  acid  unteess  accompanied  by  the 
stateipent  "below  or  above  77  per  cent  It  is  more  reliable  to 
determine  the  strength  of  acetic  acid  by  actual  chemical  analysis. 
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Thelarg^oBt  use  for  acetic  acid  is  in  the  manufacture  of  the  pigments 
i^hite  lead  and  verdigris.  A  dilute  ^ade  of  acetic  acid  is  ordinarily 
tised  for  this  purpose.  Acetic  acid  is  also  used  in  the  printing  and 
dymng  of  textiles;  in  the  leather  industry;  in  the  preparation  of 
numerous  acetates,  such  as  aluminum,  chromium;  and  ammonium, 
vrhich  are  used  in  the  dyeing  tissues  and  rendering  them  impervious. 
Acetic  acid  directly  or  through  sodium  acetate  enters  into  the  manu- 
facture of  many  important  drugs,  such  as  acetanilid,  acetyl  salicylic 
acid  (aspirin)  and  acetphenetidin  (phenacetin) ,  acetic  anyhdride; 
cellulose  acetate;  and  acetic  esters,  such  as  amyl  acetate  and  ethyl 
acetate.  Considerable  quantities  of  acetic  acid  are  used  in  the 
manufacture  of  insecticides,  especially  lead  arsenate;  for  laundry 
purposes;  and  in  the  manufacture  of  inks.  Glacial  acetic  acid  is 
treated  with  chlorine  to  form  monochloracetic  acid,  which  has  an  im- 
portant use  in  the  manufacture  of  indijjo.  Acetic  acid  is  used  as  a 
chemical  reagent  and  has  many  minor  chemical  uses. 

Pyroligneous  acid  is  the  crude  acetic  acid— wood-alcohol  solution 
obtained  as  the  watery  distillate  in  the  destructive  distillation  of 
wood.  It  usually  contains  on  an  average  10  per  cent  of  acetic  acid; 
1  per  cent  of  wood  alcohol,  and  about  0.1  per  cent  of  acetone.  There 
are  also  present  other  alcohols,  phenols,  and  tarry  substances.  It  is  a 
dark-brown  hquid  having  a  strong  acid  reaction  and  pecuhar  empyreu- 
matic  color.  This  crude  product  is  not  generally  an  article  of  com- 
merce, as  it  would  not  be  economical  to  ship  such  a  dilute  solution  of 
acetic  acid.  It  is  usually  purified  by  distillation  and  then  treated 
with  Ume  or  soda-ash  to  separate  the  acetic  acid  as  acetate  of  lime  or 
acetate  of  soda  from  the  wood  alcohol  and  acetone.  It,  however, 
has  a  limited  use  in  the  manufacture  of  an  impure  acetate  of  iron, 
known  as  pyrolignite  of  iron,  which  is  used  in  the  dyeing  of  textiles. 
It  is  seen  that  the  term  ''pyroUgneous  acid''  is  not  synonymous  with 
'*  acetic  acid.''  The  word  ^^or"  in  paragraph  387  should  be  changed 
to ''and." 

Domestic  Production. 

Acetic  acid  is  not  produced  du-ectly  from  crude  pyroligneous  acid 
obtained  in  the  distillation  of  wood  as  might  be  expected,  but  is 
obtained  through  the  intermediate  product,  acetate  of  lune  or  acetate 
of  soda  by  treatment  with  sulphuric  or  hydrochloric  acid.  Acetate 
of  lime  is  the  principal  intermediate  material  used.  A  process  has 
been  developed  during  the  war  for  the  production  of  acetone,  which 
produces  acetic  acid  as  an  intermediate  product. 

Acetic  add' from  acetate  of  lime  or  soda. — ^Acetate  of  lime  is  distilled 
with  concentrated  hydrochloric  acid  in  a  copper  still,  care  being  taken 
to  have  an  excess  of  acetate  present.  The  acid  produced  by  this 
method  is  colored  and  contains  about  50  per  cent  of  actual  acetic  acid. 
This  product  is  usually  purified  by  redistilling  and  gives  the  com- 
mercial '^56  per  cent,  redistilled,  acetic  acid."  If  the  hydrochloric 
acid  is  diluted  somewhat  before  the  distillation  a  much  purer  acid  is 
obtained  which  is  the  '^28  per  cent  acetic  acid"  of  commerce. 

Glacial  acetic  acid  can  be  prepared  by  distilling  pure  anhydrous 
acetate  of  soda  with  concentrated  sulphuric  acid.  A  nearly  anhydrous 
glacial  acetic  acid  is  obtained,  which  crystallizes  on  cooling  to  16.5°  C. 
Glacial  acetic  acid  can  also  be  made  by  treating  acetate  of  lime  with 
sulphuric  acid.  This  produces  the  80  per  cent  acetic  acid  of  commerce. 
This  is  subjected  to  fractional  distillation  to  obtain  glacial  acetic  acid. 
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This  process  using  calcium  acetate  has  the  objection  that  an  insoluble 
residue  of  sulphate  of  lime  is  left  in  the  still  and  is  difficult  to  remove. 

A  large  part  of  the  necessary  equipment  for  the  manufacture  of 
acetic  acid  must  be  made  of  copper  and  is  therefore  expensive. 
Since  the  acetic  acid  industry  has  been  established  in  this  country  for 
over  60  years,  the  manufacture  of  necessary  equipment  has  become 
well  established  in  this  coxmtry  and  the  American  producers  are  in  no 
way  at  a  disadvantage  in  procuring  equipment. 

Acetic  acid  from  calcium  carbide. — ^Large  war  demands  for  acetone 
as  a  solvent  for  explosives  led  to  the  commercial  development  of  a 
process  for  making  acetic  acid  from  calcium  carbide,  it  was  in- 
tended to  convert  the  acetic  acid  produced  by  this  process  into 
acetone,  but  this  proved  too  expensive  and  only  acetic  acid  was 
produced. 

This  process  was  developed  at  Shawinigan  Falls,  Quebec,  by  the 
Canadian  Electro  Products  Co.  Calcium  carbide,  which  is  produced 
at  Shawinigan  Falls  in  large  quantities,  is  first  treated  with  water  to 
form  acetylene  gas,  which  is  then  chemically  combined  with  water 
in  the  presence  of  mercury  salts  as  acatalyst  to  form  acetaldehyde. 
The  acetaldehyde  is  then  oxidized  to  acetic  acid.  The  acid  produced 
is  of  high  purity  and  concentration  in  contrast  to  that  produced  from 
acetate  of  lime,  which  requires  several  distillations  to  concentrate 
and  purify  it. 

The  original  plant,  with  a  capacity  of  700  to  800  tons  of  acetic 
acid  (100  per  cent)  per  month,  was  destroyed  by  an  explosion  in  the 
latter  part  of  1918.  During  the  war  the  Canadian  firm  erected 
another  plant  with  funds  advanced  by  the  United  States  Government. 
This  plant  was  practically  completed  at  the  signing  of  the  armistice, 
and  soon  after  was  put  into  operation.  The  disposition  of  claims  of 
the  Canadian  firm  against  the  IT nited  States  Government,  amounting 
to  over  $1,000,000,  nas  not  been  announced  up  to  the  present  time 
(December,  1920).  The  Canadian  firm,  however,  controls  the  patent 
rights  on  the  process  and  the  necessary  water  power  at  Shawinigans 
Falls  and  is  alone  familiar  with  the  technical  details. 

The  productive  capacity  of  the  present  plant  is  about  650  tons  per 
month  of  100  per  cent  acetic  acid. 

Acetic  acid  oy  fermentation. — ^In  the  production  of  acetone  by  fer- 
mentation of  molasses  acetic  acid  is  produced  as  an  intermediate 
product  and  then  converted  into  acetone.  The  United  States  In- 
dustrial Chemical  Co.,  at  Curtis  Bay,  Md.,  produced  about  35  tons  of 
acetic  acid  (100  per  cent)  from  molasses  residues  during  the  war. 
The  molasses  is  first  fermented  to  alcohol,  which  is  recovered  and 
converted  into  acetic  acid  by  another  fermentation,  which  involves 
percolation  over  wood  shavings  carrying  the  proper  bacteria. 

Organization. — ^In  recent  years  many  of  the  manufacturers  of  ace- 
tate of  lime  have  taken  up  the  production  of  acetic  acid  instead  of 
selling  the  acetate  of  lime  to  other  manufacturers  to  work  up  into 
acetic  acid  and  acetone.  Some  of  the  larger  consumers,  such  as  paint 
manufacturers,  purchase  acetate  of  lime  and  produce  their  own  acetic 
acid  for  the  manufacture  of  pigments.  The  question  of  whether  it 
is  more  economical  to  produce  acetic  acid  at  the  source  of  acetate  of 
lime  (wood  distillation  plants)  or  at  the  point  of  consumption  must 
be  decided  by  local  conditions. 

Production  and  consumption. — The  production  of  acetic  acid  in- 
creased in  quantity  from  58,000,602  pounds  in  1909  to  75,303,375  in 
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1914,  while  the  value  decreased  from  $1,336,874  in  1909  to  $1,272,294 
in  1914.  The  value  is  probably  a  truer  indication  of  the  industry, 
owing  to  the  various  strengths  of  acetic  acid  that  are  produced. 
The  number  of  establishments  producing  acetic  acid  has  remained 
practically  constant  at  13  since  1899. 

Exports,— Acetic  acid  is  not  shown  in  the  export  tables  of  commerce 
and  navigation.  If  acetic  acid  is  exported  the  quantities  have  been 
small.  It  usually  is  the  practice  to  export  acetic  acid  in  the  form  of 
acetate  of  lime  and  convert  this  into  acetic  acid  at  the  point  of 
consumption. 

Imports  Into  the  United  States. 

The  imports  of  acetic  acid  have  decreased  from  about  1,000,000 
pounds  in  1910  to  about  28,000  pounds  in  1914,  and  the  larger  part 
unported  in  1914  was  free  of  duty  under  the  act  of  October  3,  1913. 
From  1914  to  1918  the  imports  increased  and  have  been  between 
200,000  and  500,000  pounds,  or  less  than  1  per  cent  of  domestic 
production.  During  the  fiscal  year  1919  the  imports  show  a  marked 
increase  to  1,252,649  pounds,  valued  at  $224,482.  The  first  six 
months  of  the  calendar  year  1920  shows  a  marked  increase  in  imports 
of  acetic  acid  to  2,029,975  pounds,  valued  at  $259,927. 

The  following  table  shows  the  imports  of  acetic  acid  since  1910: 

Imports  of  acetic  add  for  consumption  in  the  United  States. 


Fiscal  year. 


1910  ^ 
IQIO*. 


Total. 


19111. 
1911 «. 


Total. 


19121 
1912  >. 


Total. 


19131. 
1913  >. 


Total. 


1914  IS. 
1914  s>. 
1914  <.. 


Total. 


1915 

1916 

1917 

1918 

1919  » 

Calendar  years: 

1918 

1919 

1920  (6  months). 


Rate  of  duty. 


1  cent  per  pound . . 

2  cents  per  pound. 


f  cent  per  pound.. 
2  cents  per  pound . 


f  cent  per  pound. 
2  cents  per  pound 


f  cent  per  pound . . 
2  cents  per  pound . 


1  cent  per  pound . . 

2  cents  per  pound. 
Free 


Free. 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quantity. 


Pounds. 
48,014 
1,021,137 


1,069,151 


46,823 
32,063 


78,886 


1,387 
76,944 


78,331 


976 
38,672 


39,648 


372 

7,839 

19,532 


27,743 


312,850 
504,858 
201,004 
264,997 
1,252,649 

297,323 
1,850,427 
2,029,975 


Value. 


S2,674 
82,111 


84,785 


3,602 
2,570 


6,172 


264 
5,618 


5,882 


Duty  col- 
lected. 


$360 
20,422 


20,782 


199 
2,837 


3,036 


91 

593 

1,268 


1,952 


16,419 
53,969 
28,492 
47,673 
224,482 

83,907 
219,826 
259,927 


351 
641 


992 


Value  per 

unit  of 
quantity. 


10 
1,538 


1,548 


7 
773 


780 


2 
156 


10.056 
.080 


.077 
.080 


.190 
.073 


.202 
.073 


.244 
.076 
.065 


.052 
.107 
.142 
.180 
.179 

.282 
.119 
.126 


1  Product  of  specific  gravity  not  exceeding  1.047. 

«  Product  of  specific  gravity  exceeding  1.047. 

»  From  July  1  to  Oct.  3, 1913. 

*  From  Oct.  4, 1913,  to  June  30, 1914. 

>  Of  this  total,  1,227,988  pounds  valued  at  $218,092  came  from  Canada. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
13.47 
24.87 


9.75 
24.96 


3.95 
27.39 


3.68 
27.26 


3.07 
26.44 


30 


TARIFF  INFOBMATION  SUBVBYS. 


Prices. 


The  price  of  crude  acetic  acid  (28  per  cent)  has  increased  two  to 
three  times  over  the  normal  prewar  price  of  about  2  cents  per  pound. 
Glacial  acetic  acid  (99  per  cent)  has  shown  a  ^eater  increase,  the 
price  in  1916,  reaching  a  high  level  of  about  six  times  the  normal 

J  rice  of  about  8.5  cents  per  poimd.  From  February  13,  1918,  to 
anuary  1,  1919,  the  price  of  acetic  acid  was  fixed  by  the  Govern- 
ment at  15|  cents  per  poimd  of  100  per  cent  acetic  acid,  and  the 
price  of  glacial  acetic  acid  at  19  cents  per  pound.  During  1919  the 
price  of  the  28  per  cent  grade  of  acetic  acid  declined  from  about  5 
cents  per  pound  to  2J  cents  in  July.  This  price  was  in  force  until 
about  April,  1920,  when  there  was  an  increase  to  3.62  cents  and  a 
further  increase  in  Juljr  to  3i  cents  per  poimd. 

A  compilation  of  prices  on  28  per  cent  and  80  per  cent  acetic  acid 
from  Canadian  and  domestic  trade  journals  shows  that  the  price  in 
Canada  is  considerably  higher  than  the  price  in  this  country.  The 
difiPerence  at  times  was  as  much  as  100  per  cent  of  the  United  States 
prices.  Care  should  be  exercised  in  drawing  conclusions  on  the  basis 
of  trade  journal  quotations,  as  they  often  do  not  represent  prices  at 
which  the  larger  portion  of  the  goods  are  sold  at. 


Prices  of  acetic  acid  in  the  United  States.^ 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Years  and  month. 


1912. 

January 

April 

July 

October 

1913. 

January 

April 

July 

October 

1914. 

January 

April 

July 

October 

1915. 

January 

AprU 

July 

October 

1916. 

January 

April 

July 

October 

1917. 

January 

April 

Jifly •• 

October 

1  Prices  are  spot,  wholesale,  New  York  market. 


28  per  cent 

in  oarrels, 

cent!  per 

pound. 


1.87-2.02 
1.87-2.02 
2.00-2.15 
2.00-2.15 


2.00-2.15 
2.0O-2.15 
2.00-2.15 
2.00-2.15 


1.75-1.90 
1.50-1.65 
1.50-1.65 
1.60-1.65 


1.75-2.00 
1.76-2.00 
2.60-2.65 
3.00-3.15 


6.00 
8.50-9.00 
6.00-6.75 
4.50-5.00 


4.50^.00 
4.50-5.00 
5.00-6.00 
6.60-7.60 


Glacial,  99  per 
cent  (in  car- 
boys), cents 
per  pound. 


8.40-9.00 
8.25-  9.00 
8.6^)-  9.00 
8.60-  9.00 


8.50-  9.00 
8.50-  9.00 
8.50-  9.00 
8.60-  9.00 


8.60-  9.00 
7.75-  8.25 
7.75-  8.25 
7.75-  8.25 


7.75-8.25 

7.75-  8.25 

10.50-11.00 

15.00 


30.00-35.00 

60.00 

45.00-50.00 

27.00-28.00 


30.00-10.00 

28.00-30.00 

35.00-40.00 

40.00 


66  per  cent 

(recQstilled), 

cents  per 

pound. 


(*) 


(«) 


(«) 


(*) 


10.00-12.00 
17.00-19.00 
11.00-12.00 
10.50-11.00 


12.00-14.00 

10.00 

11.00-12.00 

15.00-15.50 


*  Not  listed  prior  to  1916. 
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Prices  of  acetic  acid  in  the  United  ^totes-^ontinued. 


Yean  and  month. 


1018. 

January 

April 

July 

October 

1919. 

January 

April 

July 

Octo  ber , 

.1920. 

January 

April... 

July 

October 


28  per  cent 

in  barrels, 

cents  per 

pound. 


5.S0-7.00 
6.00-6.50 
5.96-e.ll 
4.91-5.16 


4.91-5.16 
3.25-4.00 
2.7^-3.00 
2.76-3.00 


2.7&-3.00 
3.62-4.37 
3.75-4.50 
3.75-4.50 


Glacial,  99  per 
cent  (in  ear- 
boys),  cents 
per  pound. 


34.00-40.00 

38.00 

19.50-19.70 

19.50-19.75 


19.50-19.75 
14.25-15.00 
12.00-12.44 
12.00-12.50 


12. 50-13. 00 
16.60-16.20 
15.95-16.70 
15.96-16.70 


56  per  cent 

(redistilled), 

cents  per 

pound. 


11.00-12.60 

12.00 

10.9&-10.87 

9.32-9.57 


9.32-  9.57 
6.50-  7.75 
6.0O-  6.50 
6.0O-  6.50 


6.00-6.50 
8.15-  8.90 
8.40-  9.16 
8.40-9.15 


Comparison  of  prices  of  acetic  add  in  Canada  *  and  the  United  States.^ 


January.... 
February. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. , 


January 

February.. 

March 

April 

May 

Jime 

July 

August 

September. 

October 

November. 
December. . 


January.. 
February. 

March 

April 

May 

June 

July 

August... 


Years  and  months. 


1918. 


1919. 


1920. 


80  per  cent,  cents  per 
pound. 


Canada. 


25.00-50.00 
29.00-33.00 
29.00-33.00 
29.00-33.00 
29. 00-33. 00 
29.00-38.00 
35. 00-37. 00 
35. 00-37. 00 
35.00-37.00 
35.00-37.00 
29.00 
29.00 


29.00 

2U  -22i 

2U  -22i 

2lJ  -22J 

2U  -22^ 

21)  -22l 

2U  -22^ 

20|  -21i 

20i  -21i 

18)  -19) 


18)    -19) 
18)    -19) 
ISA    -19) 
18)    -19) 
18)    -19) 
21.00 
21.00 
21.00 


United 

States. 


19.00-20.00 
21.00-22.00 
21.00-22.00 
23.00-26.00 
23.00-26.00 
15.15-15.30 
15.15-15.30 
15. 15-15. 40 
15. 16-15.  40 
15.15-15.40 
15. 15-15. 40 


15. 15-15. 40 
12. 00-12) 
12.00-12) 
12.00-12) 
11)    -12.00 
9}    -10.00 
10. 14-10) 
10. 14-10) 

laoo-ioj 

10.00-lOj 
10.00-10) 
10.00-lOJ 


10.00-10) 
10.00-10) 


12.65-13.40 


13.01-13.76 
13.01-13.76 


Commercial  crude,  28  per 
cent,  in  barrels,  cents  per 
pound. 


Canada. 


7. 
7. 
7. 


85-  8.50 

86-8.50 

85-  8.50 

9. 40-  9. 50 

10. 00-10. 60 

10. 10-10. 40 

10. 10-10. 40 

10.00 

10.00 

10. 40-10. 40 

10. 40-11 J 


10.  40-11} 
5. 50-  6. 50 
5.50-  6.50 
5.50-  6.50 
6.50-6.50 
5.50-  6.50 
5.50-  6.50 
4.50-  6.60 
4. 50-  5. 60 
4.50-5.60 


4.60- 
4.60- 
4.60- 
4.60- 
4.60- 

6.25-  7.00 

6.26-  7.00 
6.26-  7.00 


6.50 
6.60 
6.60 
6.60 
6.60 


United 
States. 


6.50-  6.00 
5.50-  6.50 
5. 60-  6. 60 
6.00-  9.00 
6.00-  9.00 
6.00-12.00 
5.96-6. 
4.91-  5. 
4.91-  5. 
4.91-  5. 
4. 91-  6. 16 
4.91-  6.16 


11 
16 
16 
16 


4.91- 
3.25- 
3.26- 
3.25- 
3.00- 
2.75- 
2.76- 


5.16 
4.00 


00 
00 
50 
00 
00 


2.75-3.00 
2.75-  3.00 
2.75-3.00 
00 
00 


2.76-8. 
2.76-3. 


2.76-3.00 
2.76-  3.00 


3.62-  4.87 


3.75-4.50 
3.76-  4.60 


1  Canadian  prices  are  compiled  from  Canadian  Chemical  Journal. 

3  Prices  in  United  States  are  compiled  from  Oil,  Paint,  and  Drug  Reporter,  and  are  for  spot,  wholesale. 
New  York  market. 
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Tariff  History  and  Tariff  Consideration. 


Acetic  acid  prior  to  the  passage  of  the  act  of  1913  was  dutiable. 
The  duty  with  the  exception  of  the  period  covered  by  the  act  of  1894 
has  been  specific.  A  lower  duty  was  assessed  on  acetic  acid  of  a 
specific  gravity  less  than  1.047  and  a  higher  duty  on  acetic  acid 
exceeding  this  specific  gravity.  The  act  of  1894  levied  an  ad  valorem 
duty  of  20  per  cent.  The  act  of  1913  placed  acetic  acid  on  the  free 
list.  This  resulted  in  an  increase  in  imports.  The  imports  since 
1914,  notwithstanding  this  increase,  have  been  small  in  comparison 
with  domestic  production. 

Canada  imposes  on  crude  acetic  acid  of  any  strength  not  exceeding 
30  percent  a  duty  of  25  percent  ad  valorem,  and  on  acetic  acid  n.  o.  p. 
a  d\ity  of  15  cents  per  gallon  on  any  strength  not  exceeding  strength 
of  proof  (strength  of  proof  6  per  cent  of  absolute  acid),  and  2  cents 
for  each  degree  of  strength  in  excess  of  proof. 

This  difference  in  the  duties  existing  in  Canada  and  the  United 
States  on  acetic  acid  gives  the  manufacturer  in  Canada  an  advantage 
over  the  producer  in  this  country.  The  Canadian  producer  is  able  to 
keep  the  price  of  acetic  acid  at  a  higher  level  than  the  price  preva-iling 
in  the  United  States.  The  manufacturer  in  Canada  is  able  to  ship 
acetic  acid  into  the  United  States,  but  the  Canadian  duty  naturally 
prevents  manufacturers  in  this  country  from  competing  in  the  Ca- 
nadian markets.  This  competition  from  Canada  is  likelv  to  increase, 
owing  to  the  synthetic  production  of  acetic  acid  from  calcium  carbide 
as  described  in  the  preceding  pages. 

Should  a  duty  be  levied  on  acetic  acid  in  this  country,  an  ad  valorem 
duty  would  seem  to  be  preferable,  owing  to  the  numerous  strengths 
of  acetic  acid. 

The  following  table  shows  the  duties  levied  on  acetic  acid  by  the 
various  tariff  acts  since  the  act  of  1883: 


Acetic  or  pyroligneous  aad, 
[Par.  387,  act  of  1913,  free.] 


Act  of— 


Year. 

Par. 

1883 

12 

1890 

1 

1894 
1897 

1 
1 

1909 

1 

1913 

387 

Tariff  classification  or  description. 


Acid,  acetic  or  pyroligneous  acid: 

Not  exceeding  the  specific  gravity  of  1.047 
Exceeding  the  specific  gravity  of  1.047 

Acetic  or  pyroligneous: 

Not  exceeding  the  specific  gravity  of  1.047 
Exceeding  the  specific  gravity  of  1.047 

Acetic  or  pyroligneous  acid 

Acetic  or  pyroligneous  acid: 

Not  exceeding  the  specific  gravity  of  1.047. 
Exceeding  the  specific  gravity  of  1.047 

Acetic  or  pyroligneous  acid: 

Not  exceeding  the  specific  gravity  of  1.047 
Exceeding  the  specific  gravity  of  1.047 

Acetic  or  pyroligneous  acid 


Rates  of  duty,  specific 
and  ad  valorem. 


2  cents  per  pound. 
10  cents  per  pound. 

IJ  cents  per  pound. 
4  cents  per  pound. 
20  per  cent  ad  valorem . 

f  cent  per  pound. 
2  cents  per  pound. 

1  cent  per  pound. 

2  cents  per  pound. 
Free. 


Note.— Acetic  acid  having  a  specific  gravity  of  1.047  contains  approximately  35  per  cent  of  actual  acetic 
acid. 
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ACETONE  AND  ACETONE  OIL. 

Description  and  Uses. 

Paragraph  3,  act  of  1913:  ''Acetone,  1  cent  per  pound/' 
Acetone  is  a  clear,  colorless,  fragrant,  low-boiling  licjuid.     It  is  con- 
siderabl;'  lighter  than  water,  weighing  about  6.6  pounds  per  gallon. 
Acetone   is  highl'  inflammable  and  burns  with  a  white,  smokeless 
flame.      Chemicall  r,  it  is  dimethyl  ketone  (CH3COCH3). 

Acetone  is  used  primarily  as  a  solvent.  It  dissolves  fats,  resins, 
rubber  and  other  gums,  nitrocellulose  (cordite,  guncotton,  p;  rox;v  lin 
plastics),  tannins,  acetylene,  and  it  is  used  in  storing  this  gas.  It  was 
in  large  demand  during  the  war  as  a  solvent  in  the  manufacture  of 
the  British  explosive  cordite  and  for  aeroplane  'dopes,"  a  coating 
or  varnish  used  to  protect  aeroplane  wings.  It  is  one  of  the  raw 
materials  used  in  the  manufacture  of  chloroform.  For  this  purpose 
it  has  a  strong  competitor  in  carbon  tetrachloride.  It  is  also  used  as 
a  solvent  in  the  paint  and  varnish  industry  and  in  the  preparation 
of  iodoform.  Acetone-chloroform,  made  by  treating  acetone  and 
chloroform  with  caustic  potash,  is  a  powerful  germicide,  surgical 
dressing,  and  a  h;  pnotic  for  internal  use. 

Acetone  oil,  which  is  a  residue  obtained  in  the  fractional  distUlation 
and  purification  of  acetone,  has  been  held  to  be  dutiable  within  the 
provision  ''acetone"  in  paragraph  3  of  the  act  of  1913.*  Acetone  oil  is 
principally  meth-  1  ethyl  ketone.  The  commercial  product  is  a 
yellowish-brown  liquid,  having  a  pungent,  disagreeable  odor.  It 
possesses  the  same  solvent  properties  as  does  acetone.  It,  how- 
ever, has  a  higher  boiling  point  and  for  this  reason  is  preferred 
to  acetone  in  some  cases.  It  is  used  for  purifying  anthracene,  one  of 
the  necessary  raw  materials  of  the  dye  industry.  It  is  also  purified 
by  distillation  to  obtain  pure  methyl  ethyl  ketone,  which  is  sold  under 
the  name  of  ketone 

Methyl  acetone  or  acetone-alcohol  is  the  first  portion  ol  the  (lis 
tillate  in  the  refining  of  crude  wood  alcohol  and  is  a  mixture  oi 
acetone,  wood  alcohol,  and  methyl  acetate.     It  is  used  for  solvent 
purposes  similar  to  acetone  and  was  in  large  demand  during  the  war. 

Domestic  Production. 

Process  of  manufacture, — Prior  to  the  war  acetone  was  manu- 
factured on  a  commercial  scale  only  by  the  dry  distillation  of  acetate 
of  lime.  The  large  demands  of  the  war  for  acetone  as  a  solvent  were 
far  in  excess  of  me  quantity  that  could  be  produced  by  the  wood- 
distillation  industry  from  acetate  of  lime.  This  resulted  in  the 
development  of  new  processes  for  the  production  of  acetone  based 
on  two  general  principles.  The  first  is  the  fermentation  of  various 
substances  (corn,  molasses,  and  kelp).  The  other  process,  which 
was  developed  solely  in  Canada,  produces  acetone  from  calicum 
carbide  as  the  basic  raw  material.  In  addition  to  these  processes, 
another  process  for  the  production  of  acetone  as  a  by-product  of  the 
Burton  oU-cracking  process  was  being  developed  during  the  war. 
This  process  is  still  in  the  experimental  stage,  out  it  has  promising 
commercial  features.  These  various  processes  of  manufacturing 
acetone  are  described  brieflv  as  follows: 


1  McEnany  v.  United  States,  8  Ct.  Cust.  Appls.,  329. 
35234— 21— A-2 3 
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Acetojie  from  calcium  acetate. — On  a  commercial  scale  acetone  is 
made  by  the  dry  distillation  of  acetate  of  lime.  The  calcium  nce- 
tate  is  heated  in  a  closed  vessel  to  a  temperature  between  290°  and 
400°  C.  The  v^olatile  products  are  condensed  and  a  cmde  distillate 
is  obtained  containing  principally  acetone  with  other  ketones,  acids, 
and  aldehydes  as  impurities.  From  this  crude  distillate  acetone  is 
obtained  by  repeated  fractional  distillation  with  caustic  soda  and 
finally  with  soaium  sulphite.  Under  ordinars'  manufacturing  con 
ditions,  there  is  obtained  20  to  22  pounds  of  acetone  from  eveiy 
100  pounds  of  acetate  of  lime  used. 

In  the  purification  of  acetone  by  distillation  there  remains  in  the 
still  an  oily  residue  which  is  the  commercial  article  known  as  acetone 
oil.  This  crude  acetone  oil  is  used  as  a  solvent  or  it  is  purified  by 
distillation,  thus  obtaining  pure  methyl  ethyl  ketone,  which  is  also  a 
valuable  solvent. 

Acetove  hy  fermentation.— The  substances  used  for  the  production 
of  acetone  by  fermentation  have  been  corn,  molasses,  and  kelp. 
Acetone  was  produced  by  the  fermentation  of  com  in  this  country 
during  the  war.  A  plant  was  erected  at  Terre  Haute,  Ind.,  which 
was  owned  and  operated  by  the  United  States  and  British  Govern- 
ments under  the  name  of  tne  Commercial  Solvents  Co.  The  output 
of  acetone  was  about  250  tons  per  month.  Following  the  signing  of 
the  armistice  the  plant  was  closed  down,  •as  there  was  no  longer  a 
demand  for  acetone. 

The  process  consisted  of  the  fermentation  of  starch  contained  in 
€om  to  give  about  1  part  of  acetone  and  2  parts  of  butyl  aclohol. 
Large  quantities  of  butyl  alcohol  were  produced  without  a  market 
in  order  to  supply  the  large  profitable  demand  for  acetone.  Since 
then  there  has  developed  a  use  for  butyl  alcohol  as  a  solvent  in  the 
manufacture  of  pyroxylin  plastics,  and  in  December,  1919,  the  Com- 
mercial Solvents  Corporation  was  organized.  This  company  pur- 
chased the  plant  at  Terre  Haute  and  reopened  it  in  March,  1920,  for 
the  production  of  butyl  alcohol  primarily.  The  output  of  the  com- 
bined solvents  (acetone,  butyl  alcohol,  ethyl  alcohol)  has  been  esti- 
mated at  1,000,000  pounds  montlily,  which  would  be  equivalent  to 
an  output  of  acetone  of  about  300,000  pounds  a  month. 

Acetone  was  produced  by  this  process  during  the  war  in  Canada  at 
Toronto  by  the  British  Acetone  Co.  The  output  had  reached  at  the 
close  of  the  war  200  tons  per  month  of  acetone.^  This  plant  since 
the  signing  of  the  armistice  has  been  dismantled. 

Acetone  was  also  produced  during  the  war  by  the  United  States 
Industrial  Chemical  Co.  at  Curtis  Bay,  Md.,  by  the  fermentation  of 
molasses.  In  this  process  diluted  molasses  is  fermented  under 
suitable  conditions  to  ethyl  or  grain  alcohol,  which  is  distilled  from 
the  mass.  The  alcohol  is  then  converted  into  acetic  acid  by  a  second 
fermentation  process  which  involves  percolation  over  wood  shavings 
carrying  the  proper  bacteria.  The  resulting  acetic  acid  is  converted 
into  acetone  by  passing  the  vapors  over  red-hot  lime  as  a  catalyst. 
The  lime  combines  with  the  acetic  acid  to  form  acetate  of  lime,  which 
at  the  temperature  maintained  is  immediately  converted  into  acetone. 
About  30  tons  per  day  of  acetic  acid  (100  per  cent)  was  produced  by 

1  Nathan.  Col.  Sir  Frederic:  "The  Manufacture  of  Acetone,"  Jr.  Soc.  of  Chem.  Ind.,  London  (1919), 
p.  271T.  Also  Anonymous:  "Acetone  from  Com  Distillation,"  Drug  and  Chcm.  Markets  (1918),  Dec.  4, 
p.  10. 
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this  process  and  converted  into  acetone  and  methyl  acetate.     This 
plant  has  been  closed  since  the  signing  of  the  armistice. 

The  production  of  acetone  by  the  fermentation  of  kelp  was  carried 
out  by  the  Hercules  Powder  Co.,  near  San  Diego,  Calif.  The  kelp 
was  ferinented  producing  acetic,  butyric,  and  other  organic  acids. 
These  acids  were  then  neutralized  witn  lime,  forming  acetate  of  lime 
and  the  calcium  salt  of  the  other  acids  present.  The  acetone  was 
then  produced  from  the  acetate  of  lime  as  previously  described. 

Acetoiie  from  calcium  carbide. — ^This  process  for  the  production  ol 
acetone  was  developed  during  the  war  in  Canada  at  Shawinigan  Falls^ 
Calcium  carbide,  which  is  produced  there  m  large  (juantities,  is  first 
treated  with  water  to  form  acetylene  gas,  which  is  then  combined 
with  more  water  in  the  presence  of  a  catalyst  to  form  acetaldehyde. 
The  acetaldehyde  is  then  oxidized  to  acetic  acid  by  suitable  means. 
The  acetic  acid,  which  is  of  a  high  pm'ity  and  concentration,  is  then 
converted  into  acetone  by  passing  the  vapors  over  red-hot  lime. 
This  process  only  operated  a  short  tune  for  the  production  of  acetone,. 
but  has  continued  to  produce  acetic  acid  since  the  war. 

Acetone  as  a  by-product  of  oil  craclcing. — In  the  Burton  process  of 
cracking  petroleum  oils  for  the  production  of  gasoline  a  waste  gas, 
propylene,  is  obtained.  The  gas  was  formerly  burned  for  fuel,  but 
it  has  been  recently  found  that  propylene  can  be  converted  into 
acetone  by  chemical  means.  This  is  accomplished  by  first  dissolvhig 
the  propylene  gas  in  a  concentrated  solution  of  sulphuric  acid,  this 
solution  is  then  diluted  formhig  iso-propyl  alcohol.  This  is  oxidized 
to  acetone  by  passing  the  vapors  over  a  catalyst.  This  process  is 
patented  and  gives  promise  of  commercial  success  as  the  acetone  is 
obtained  as  a  by-product  by  a  fairly  simple  chemical  process  and  from 
cheap  materials.  It  should  be  able  to  compete  with  acetone  made 
from  acetate  of  lime. 

Production^  imports ,  and  consumption. — -The  production  of  acetone 
has  increased  from  7,761,696  pounds,  valued  at  $812,978,  in  1909  to 
10,425,817  pounds,  valued  at  $1,099,585,  in  1914.  Although  figures 
are  not  available,  there  was  undoubtedly  a  large  increase  in  produc- 
tion dm-ing  the  war  owing  to  the  demands  for  the  manufacture  of 
explosives  and  ^' dopes'^  which  were  used  as  a  varnish  for  coating  the 
wings  df  aeroplanes.  The  production  supplies  the  domestic  con- 
sumption as  the  imports  are  small  as  shown  by  the  following  table: 

Imparts  of  acetone  for  consumption  in  the  United  States. 


Fiscal  years: 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

1920  (6  months) 


Rates  of  duty. 


1  cent  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quanti- 
ties. 


Pounds. 

2,760 

235,917 

179,497 


Values. 


Duties 
collected 


148,082 
443,504 

351,366 

240,223 

1,102 


$307 
21, 105 
14,424 


$27 
2,359 
1,794 


26,910 
80,986 

66,460 

41,442 

3,569 


1,480 
4,435 

3,514 

2,402 

11 


Value  per 

unit  of 
quantity 


$0,111 
.090 
.080 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent. 
8.99 
11.18 
12.44 


.182 
.183 

.189 
.172 
3.24 


5.50 
5.48 

5.29 
5.80 
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Prices. 

The  price  of  acetone  reached  a  maximum  during  1916,  which  "N^'as 
three  times  the  normal  prewar  price  of  12  to  16  cents  per  pound. 
The  price  during  1918  varied  from  25  to  35  cents  per  pound.  The 
price  of  acetone  and  ethyl  methyl  ketone  was  fixed  by  the  Govern- 
ment on  December  24,  1917,  at  25 i  cents  per  pound  and  the  price  of 
methyl  acetone  at  86  cents  per  gallon.  On  February  20,  1918,  the 
price  of  methyl  acetate  was  fixed  at  21  cents  per  pound.  These 
prices  were  in  force  until  January  1,  1919. 

A  comparison  of  price  quotations  in  Canada  and  the  United  States 
shows  that  the  price  in  Canada  was  higher  (except  May,  June,  and  July, 
1919)  than  the  price  prevailing  in  this  country.  This  difference 
often  amounted  to  100  per  cent  of  the  price  in  the  United  States. 

Prices  of  acetone  and  allud  isolvejits  in  the  United  States. 
[From  oil,  Paint,  and  Dnig  Reporter,  Ne  v  York.} 


Acetone  per 
pound. 


Acetone  oil. 

light,  per 

pound. 


.Acetone oil, 'i  Methyl  ace-  Ketoneethyl  Me'hyl  are- 
heavy,  rer  !  tone  per  eal-    methyl  per    tare  ix»r  pal- 
pound.      I       Ion  °'"       I      gallon  «  Ion. 


1912. 


January $0. 14  ^W.  16 


April... 
July.... 
October. 


1913. 

January 

April 

July 

October 


January. 
April.. . 
July.... 
October. 

January. 
April . . . 
July.... 
October. 


1914. 


1915. 


.16  - 
.17- 
.17  - 

.16i- 
.16- 
.  151- 
.15i- 

.12  - 

.im- 

.10^ 
.  ll.J- 


.17 
.17/. 
•  ITi, 

.17f 
.17  , 
.  16  J 

.16  I 


A2h 
.llV 
.lU 
.12' 


\ 


e) 


e) 


(•) 


January. 
April... 
July.... 
October. 

Janufl.ry. 
April... 
July.... 
October. 


1916. 


1917. 


January. 
April . . . 
July.... 
October. 

January. 
April... 

July 

October. 


191S. 


1919. 


January . 
April... 
July.... 


1920. 


.17  - 
.21  - 
.25  - 
.30- 

.20 
.23 
.27 
.33 

.3.5  - 
.46- 
.40- 
.22i- 

.40 
.46 
.42 
.23 

.22^- 
.27i- 
.32i- 
.35  - 

.23 

.28.i 
.33^ 
.36   J 

,35  -  ..36 

35  -  .36 

2.5.J-  .251 

25^  .251 


.20  -  .20i 

.15i-  .16 

.13f-  .147 

.13i-  .147 

.13}-  .147 

.19j-  .207 

.21  -  .227 


S1.35-$1.50 
1.35-  1.50 
1.35-  1.50 
1.65-  1.70 

1.65-  1.70 
1. 65-  1.  70  I 
1.35-  1.40 
1.35-  1.40 

1.50-  1.55 
1.50-  1.55 
1.50-  1.55 


$0. 90-$0. 95 

.  90-  .  95 

.90-  .95 

.75-  .80 

.75-  .80 

.90-  .95 

.90-  .95 

.90-  .95 


fl.55  -$1.60 

1.55  -  1.60 

.99-1.00 

.  985  -    .99 

1.00  -  1.01 

1.00  -  1.01 

.90-1.00 

.90-1.00 

.90  -  1.00 
1.15  -  1.20 
1.15  -  1.20 


(•) 


$2.05  -$2.10 
2.05  -  2.10 
2. 05  -  2. 10 
.25^    .25? 

.20i 
.20i 
.16 
.16 

.15i-    .16 

.15}-    .16 

(») 


$0.21-50.22 

.21-  .22 

.21-  .22 

.21-  .22 

.21-  .22 

.30-  .32 

.30-  .32 


1  Car  lots. 

2  Price  of  methyl  acetone  was  fixed  by  the  Government  Dec.  24, 1917,  at  86  cents  per  gallon. 

>  Price  for  methyl  acetone  was  first  quoted  on  pound  unit.    This  was  error,  and  all  quotations  should 
be  per  gallon.    Pee  letter  Apr.  15, 1919,  from  Oil,  Paint,  and  Drug  Reporter. 

*  Price  of  ethyl  ketone  fixed  by  the  Government  Doc.  24, 1917,  at  25}  cents  per  poimd.    Expired  Jan.  1, 
1919. 

6  Not  listed  prior  to  1918. 

*  Not  quoted  prior  to  1918. 

7  Drum,  car  lots,  less  car  lots  15  and  16. 
«  Nominal. 


Compariton  0/ pric-s 

IB[- 

c™,... 

fnitwl 
SUtes.' 

flO 

«a 

33 -3< 
35-3H 
35-38 

3J-3S 

July 

gsse?..-.::::::::; 

3S-43 

'  Prices  compiJed  rrom  tho  CmiAdian  (^hemlcal  Jour 
Mar.  17,  1910. 
'  Prices  compUed  Irom  the  OIJ,  Paint,  and  Prug  Repi 

Tariff  History  and 

Acetone  was  first  mentioned  by  na 

at  I   cent  per  pound  and  includos  a( 

Canada  at  the  present  time  levies 

on  acetone.    Tlie  equivalent  ad  va 

never  amounted  to  more  than  12.5 

As  pointed  out,  therehave  been  mar 
faetxire  of  acetone  during  the  war 
these  new  processes  will  be  able  to  < 
acetate  of  lime.  All  of  the  plants  ■ 
esses  were  closed  immediately  afti 
The  process  for  the  production  of  a 
fermentation  of  corn  was  again  put 
Terre  Haute,  Ind.  The  ability  of 
on  the  utilization  of  the  butyl  alcohf 
lin  plastics.  As  the  use  of  butyl  al 
offer  increased  competition  to  aceto 
trj-  from  acetate  of  lime.  This  com 
bearing  on  tariff  considerations. 

The  process  of  producing  acetone 
oil-cracking  process  seems  to  posses; 
it  to  compete  with  acetone  made  fi 
domestic  manufacturers  of  acetone  1 
petition  from  this  process  than  fro, 
mentation  of  corn.  This  process 
domestic  sources  rather  than  from  1 
Under  the  present  existing  rates 
United  States  the  Canadian  manu 
material  advantage  over  the  dome; 
a  duty  of  30  per  cent  on  the  import 
mestic  duty  of  I  cent  per  pound  01 
more  than  12.5  per  cent  ad  valorer 
ables  the  Canadian  manufacturer  1 
price  considerably  above  the. price  t 
high  Canadian  duty  naturally  w^oul 
from  this  country  to  Canada  in  con 
m  Canada,  while  the  lower  dutv  u 
domestic  producers  at  considerable 
competition. 
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FORMALDEHYDE  OR  FORMAUN. 

Description  and  Uses. 

Paragraph  32,  act  of  1913:  '*  Formaldehyde  solution  containing  not 
more  than  40  per  centum  of  formaldehyde,  or  formaline,  1  cent  per 
pound/' 

Formaldehyde,  or  formic  aldehyde,  is  a  chemical  compound  which 
at  ordinary  temperatures  and  pressures  is  a  gas.     It  has  the  chemical 
formula  HCHO.     Formaldehyde  is  sold  commercially  in  two  differ- 
ent  forms.     Formalin  (not  formaline)  is  a  water-alcohol  solution  con- 
taining about  40  per  cent,  by  volume,  of  formaldehyde.     This  solu- 
tion contains,  by  weight,  36.5  per  cent  of  formaldehyde,  12  to  14  per 
cent  of  wood  alcohol,  and  50  to  52  per  cent  of  water.     The  wood 
alcohol  is  added  to  prevent  the  formaldehyde  from  polymerizing  to 
form  solid  paraformaldehyde.     Water  will  dissolve  up  to  52  per  cent 
of  formaldehyde  gas,  but  for  technical  reasons  it  is  not  feasible  to 
make  a  solution  approaching  this  concentration.     Wlien  a  solution 
of  formaldehyde  is  heated  in  the  presence  of  dehydrating  agents,, 
three  molecules  of  the  formaldehyde  combine  (polymerize)  to  form 
trioxymethylene.     Paraformaldehyde,   or   ^'paraform,"   which   is    a 
white,  crystalline  solid,  is  produced  by  evaporation  of  sohitions  of 
formaldehyde.     It  is  a  polymerization  product  of  formaldehyde  con- 
taining an  unknown  number  of  molecules  of  formaldehyde.     Para- 
form,  when  heated,  evolves  formaldehyde  gas,  and  this  property  is 
made  use  of  in.  the  disinfecting  of  sick  rooms  and  sick-room  utensils, 
clothing,  and  linen.     The  commercial  article  contains  about  95  per 
cent,  by  weight,  of  pure  formaldehyde,  or  over  twice  the  quantity 
contained  in  an  equal  weight  of  formalin. 

The  uses  of  formaldehyde  are  many  and  varied.  It  is  used  as  an 
antiseptic,  disinfectant,  preservative,  for  industrial  chemical  pur- 
poses, and  in  the  arts.  For  disinfectant  purposes  it  is  largely  used 
in  the  solid  form  (paraform).  It  is  used  in  embalming  and  in  the 
preservation  of  corpses,  gelatine  films  of  photographic  plates.  For- 
maldehyde is  also  used  for  reducing  gold  and  silver  salts,  and  this 
property  is  largely  made  use  of  in  the  silvering  of  mirrors.  Formal- 
dehyde has  an  important  industrial  use  in  the  manufacture  of  hexa- 
methylenetetramine,  which  is  an  important  drug  and  which  is  used 
in  the  manufacture  of  ^^Redmanol,"  a  synthetic  resinlike  product. 
Formaldehyde  is  also  used  directly  in  the  manufacture  of  other  syn- 
thetic resins  known  under  different  trade  names,  such  as  ''Bakelite,'' 
^^Condensite,^'  and  others.  These  synthetic  products  have  a  wide 
and  varied  industrial  usage.  It  is  also  used  in  the  manufacture  of 
certain  coal-tar  dyes.  It  is  used  in  large  quantities  for  sterilizing 
seed,  particularly  wheat  to  prevent  smut.  Formaldehyde  is  used  in 
the  manufacture  of  synthetic  tanning  agents  and  in  liydrosulphites 
and  sulphoxalates  used  as  discharge  agents  in  textile  printing. 

Domestic  Production. 

Process  of  manufacture. — Formaldehyde  is  a  product  of  the  further 
manufacture  of  wood  alcohol.  For  formaldehyde  manufacture  a  very 
pure  grade  of  wood  alcohol  (containing  less  than  0.1  per  cent  of  ace- 
tone) is  required.  Formaldehyde  is  produced  by  passing  a  mixture 
of  air  and  wood  alcohol  over  a  hot  copper  gauze,  which  causes  the 
alcohol  to  be  oxidized  to  formaldehyde.  The  conversion  of  the  wood 
alcohol  evolves  considerable  heat,  which  is  more  than  sufficient  to 
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keep  the  copper  gauze  at  tUo  desired  t 
necessary  to  cool  tne  copper  gauze,  as  toe 
further  oxidation  of  the  formaldehyde  to 
resulting  vapors  of  formaldehyde,  water,  a 
a  separator  in  which,  by  a  washing  proct 
hydo  is  produced.  This  solution  is  co 
strength  of  formaldehyde  by  distilling  off 
The   unconverted  methyl  alcohol  is  retu 

fTOcess  is  practically  automatic  and  re< 
abor  for  its  operation.  The  yield  of  fori 
cent  of  theory. 

Geographical-  distnbvtiori . — The  principB 

dehyde  are  located  in  New  Jersey  and  at  N 

there  were  only  three  establishments  man 

Prodtiction  and  covsumjHion. — The  pnul 

creased    from   3,794,486   pounds,   valued 

8,426,427  pounds,  valued  at  S655,I74,  in 

in  existing  plants,  as  there  were  only  thn 

1914,      The  War  Industries  Board  '  eslim; 

as   18,000,000  pounds  in  1917.     This  rcpr 

than  tiwice  the  production  in  1914.     The  d( 

practically  all  of  the  consumption,  as  the 

Exports. — Formaldehyde  is  not  listed  in 

merce  and  Navigation  nrior  to  the  1918  fis 

of  this  article  were  valued  at  $866,038. 

export  was  to  France,  with  the  United  f 

taking  the  larger  part  of  the  remainder. 

Taut  on  the  basis  of  the  1918  import  pri* 

value  would  represent  about  4,800,000  poi 

tion.     During   the    calendar   year    1910 

$1,270,797.     The  United  Kingdom,  Japan 

the   principal  customers.     Exports  for  n 

$2,343,157. 

iMPORTS    INTO   THE    UNITF, 

The  imports  of  formaldehyde  have  bet 

when  compared  with  the  production  in  this  ■ 

fact  that  the  imports  in  1918  were  about  t 

The  following  table  shows  the  imports  o: 

Fornwldehyrle^imporls  for  con. 


oMwar. 


I  per  cent  per  pound. . 


Calendar  jtar. 
1920  (fimonii 


13  Board,  History  oC  Pric 
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Prices. 


The  price  of  formaldehyde  (40  per  cent  sohition)  had  more  than 
doubled  when  the  Government  fixed  the  price  on  February  2,  1918, 
at  loi  cents  per  pound,  naked,  f.  o.  b.  shipping  point.  The  spot 
New  York  price  prior  to  the  war  was  practically  constant  at  about  S\ 
cents.  This  Government  price  was  in  effect  until  January  1,  1919. 
The  price  of  formaldehyde,  with  the  removal  of  Government  control, 
immediately  increased  to  over  20  cents  per  pound,  which  was  the 
price  quoted  during  the  last  three  quarters  of  1919.  During  1920 
the  price  increased  to  a  maximum  of  58  cents  in  the  second  quarter 
of  the  vear.     There- was  then  a  decline  to  44  cents  in  October,  1920. 

The  following  table  gives  the  spot  New  York  market  price  on 
formaldehyde  by  quarters  since  1912: 

Farmaldehyde^  40  per  cent  solution. 

[Par.  32,  act  of  1913, 1  pent  per  pound.    Prices  (wholesale).    Cents  per  pound,  spot,  New  York.    Data  from 

Oil,  Paint  and  I>rug  Reporter.] 


1912        1913 


January I  8i-9J 

April i  8i-9i 

July j  sh-n 

October 8^-9^ 


1914 


1915 


85—95 
8i-9i 
05 — 9j 
9H0 


1916        1917 


9i-10     12  -12i 


11  -12i 

13i-14 

10-11 


13 
17-18 
15i-17 


1918 


19i-20 
19-20 

»16J 


1919 


1I6J 
22^-23 
20-22 
22V-23 


1920 


35-40 

58-63 
55-57 
44-50 


»  Government  price,  f.  o.  b.  factory.    Fixed  on  Feb.  12, 1918,  at  15J  cents  per  pound,  naked,  f.  0.  b.  point 
of  shipping.    Expired  on  Jan.  1,  1919. 

Tariff  History  and  Consideration. 

Formaldehyde  was  first  mentioned  by  name  in  the  act  of  1913  as 
dutiable  at  1  cent  per  pound.  Formaldehyde  was  dutiable  prior  to 
this  time  as  a  chemical  compound  not  specially  provided  for.  The 
duty  of  1  cent  per  pound  has  been  equal  to  between  5  and  10  per  cent 
ad  valorem. 

In  considering  duty  on  formaldehyde,  it  would  be  well  to  make 
provision  for  the  two  forms  of  formaldehyde  which  are  articles  of 
commerce.  The  present  wording  cov^ers  only  a  solution  of  formalde- 
hyde '^containing  not  more  than  40  per  centum  of  formaldehyde. '^ 
Tnis  restricting  clause  serves  no  useful  purpose  but  increases  chances 
of  litigation.  It  would  facilitate  custom  classification  if  only  the 
wording  '^Formaldehyde  solution'^  or  "formalin''  was    used.     The 

f resent  spelling  '^formaline''  is  incorrect,  the  '*  e''  should  l)e  dropped, 
n  addition  a  provision  for  solid  formaldehyde,  paraformaldehyde,  or 
'^  paraform''  would  seem  advisable.  The  ratio  between  the  formalde- 
hyde content  of  formalin  and  paraform  is  about  as  37  to  95. 
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Paragraph  580; 
Potassium — 
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Caibonate 
(See  alao  Cyanide    (See  also  par.  67) 

H7diDilde     (Hydrate) 


Nitrate.  Beflned    (See  also  par.  67)  Muriate 

PeTmansanate  Nitrate,  Cmde 
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par.  67) 
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POTASH. 


SUMMARY. 

Impobtanoe  op  the  Industry. 

Potash  has  no  du-ect  military  significance,  with  the  exception  of 
the  nitrate  and  chlorate  of  potash  which  are  used  in  certain  explosive 
mixtures.  These  are,  however,  of  secondary  importance  in  compari- 
son with  other  explosive  materials. 

About  95  per  cent  of  all  potash  is  used  for  fertilizer  purposes.  It 
is  used  principally  in  the  growing  of  cotton,  tobacco,  potatoes,  citrus 
fruits,  and  garden  truck.  Very  little  is  used  on  corn,  wheat,  or  other 
grains.  The  principal  market  is  located  in  the  South  Atlantic  States. 
The  scarcity  of  potash  during  the  war  has  demonstrated  that  much 
of  the  potash  was  used,  before  the  war,  where  it  was  not  needed.  On 
the  other  hand,  there  has  been  evidence  of  potash  himger  with  certain 
crops  growing  on  certain  soils. 

Foreign  and  Domestic  Resources. 

Prior  to  the  war  Germany  held  an  almost  complete  monopoly  on 
the  world's  trade  in  potash.  This  monopoly  was  made  possible  by 
the  possession  of  the  only  known  large  deposits  of  soluble  potash 
salts,  located  in  the  vicinity  of  Stassfurt,  Germany,  and  near  Mul- 
hausen  in  Alsace.  The  annual  output  of  the  Stassfurt  mines  has 
been  about  1,000,000  tons  per  year  of  actual  potash  (K,0).  The 
deposits  of  Alsace  are  equal  in  quality  to  the  Stassfurt  deposits, 
although  they  are  much  smaller.  However,  they  are  of  sufficient 
size  to  supply  the  world's  demand  for  many  decades.  "With  France 
now  in  possession  of  Alsace,  sharp  competition  between  these  two 
deposits  for  the  world's  trade  in  potash  may  be  expected. 

Before  the  outbreak  of  the  war  there  was  practically  no  potash 
produced  in  this  country.  The  domestic  production  during  the  war 
has  been  developed  until  in  1918  the  output  from  all  sources  was 
about  54,000  short  tons  of  actual  potash  (KjO),  or  about  20  per  cent 
of  our  normal  prewar  consumption.  About  one-half  of  the  domestic 
production  in  1918  came  from  the  saline  lakes  in  Nebraska.  The 
estimated  productive  capacity  of  the  domestic  industry  in  1919  was 
100,000  short  tons  of  actual  potash,  but  because  of  the  uncertain 
market  the  actual  production  amounted  to  only  32,418  tons.  It  is 
estimated  that  the  resources  of  the  Nebraska  lakes  will  be  depleted 
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in  about  10  years  at  the  rate  of  the  1918  production.  Searles  Lake, 
in  California,  is  estimated  to  contain  as  much  as  20,000,000  tons  of 
actual  potash. 

DoKESTio  Supplies. 

For  several  years  before  the  outbreak  of  the  war  the  imports  of 
potash  salts  averaged  about  1,000,000  tons.  This  quantity  repre- 
sented a  normal  prewar  consumption  of  approximately  270,000  short 
tons  of  actual  potash  (K^O).  Over  99  per  cent  of  this  import  came 
from  Germany. 

The  domestic  supplies  of  potash  during  the  war  have  originated 
from  many  varied  sources  and  by  diilerent  processes.  The  source 
which  gives  the  greatest  promise  of  permanency  under  competitive 
conditions  is  the  dust  from  cement  mills.  The  collection  of  the  dust 
abates  a  nuisance  and  gives  a  valuable  by-product.  If  practiced  by 
all  cement  mills  it  is  probable  that  75,000  tons  of  actual  potash  could 
be  obtained  annually,  or  nearly  one-third  of  the  prewar  consumption. 

The  collection  of  potash  from  the  dust  of  blast  furnaces,  although 
the  commercial  recovery  has  not  been  developed  to  the  same  extent 
as  in  the  case  of  cement  dust,  offers  a  possible  permanent  som'ce  of 
potash.  Apparently  only  the  Southern  and  imported  Cuban  iron 
ores  contain  suflBlcient  potash  to  make  its  recovery  on  a  commercial 
scale  feasible.  A  production  of  20,000  tons  of  actual  potash  from 
this  source  may  be  possible. 

It  is  questionable  if  the  recovery  of  potash  on  the  present  scale 
from  the  natural  brines  of  Nebraska  and  California,  from  kelp,  and 
from  the  leucite  hills  of  Wyoming,  can  be  continued  after  the  resump- 
tion of  foreign  competition.  The  raw  materials  are  not  as  suitable 
for  cheap  production  of  potash  as  are  the  minerals  of  the  Stassf urt  and 
Alsace  deposits.  The  sources  are  far  from  the  chief  markets  (South 
Atlantic  States),  which  places  them  at  a  large  disadvantage  in  regard 
to  freight  rates. 

Many  of  the  other  processes  for  recovering  potash  are  still  largely 
in  an  experimental  state. 


THE  POTASH  INDUSTRY. 


THE   SITUATION  BEFORE  THE  OUTBREAK  OF  THE  WAR. 

The  salts  of  potash  and  of  soda  are  so  similar  that  for  nearly  all 
purposes  except  fertilizer  one  can  be  substituted  for  the  other.  In 
many  cases  the  soda  salt  is  both  better  and  cheaper.  In  others,  the 
potash  salt  is  used  because  it  has  an  advantage  sufficient  to  coimter- 
balance  the  prevailing  differenpe  in  price.  Until  about  1800^  potash 
was  obtained  entirely  from  wood  ashes.  It  was  cheaper  and  more 
plentiful  than  soda,  then  obtained  exclusively  from  the  ashes  of 
seaweed.  Glass  and  soap  made  at  that  time  were  chiefly  potash 
glass  and  potash  soap.  The  development  of  the  Leblanc  process  for 
making  soda  from  salt  during  the  first  quarter  of  the  nineteenth 
century  made  soda  cheaper  than  potash,  and  the  result  was  that  the 
consmnption  of  soda  increased  more  rapidly  than  that  of  potash. 
About  1857  large  deposits  of  soluble  potash  salts  were  discovered 
underlying  an  extensive  area  in  central  Germany.  In  }860  the 
usefulness  of  these  salts  as  fertilizer  was  discovered,  and  in  1861  the 
first  factory  for  refining  the  crude  salts  was  erected. 

The  rapid  growth  of  the  industry  is  shown  by  the  following  figures 
for  the  output  of  the  German  mines.  Germany's  sales  of  pure  potash 
are  shown  graphically  in  the  figure  on  page  156. 

Production  of  potash  in  Oermamy,^ 
[In  terms  of  actual  potash  *  (KfO)  expressed  in  metric  tons  of  2,204  poonds.] 


Year. 


1870. 
1880. 
1890. 
1900. 
1910. 
1911. 
1018. 


Metric  toQS. 


30,000 
Q8,fiG0 
122,302 
303,610 
857,883 
939,027 
1,110,274 


Year. 


1914. 
1915. 
1916. 
1917. 
1918. 
1019. 


Metric  tons. 


004,137 

679,976 

883,696 

*1,004,286 

n,001,171 

•858,439 


^  The  Fotaab  Supply  with  Special  Beferance  to  the  United  States,  a  pamphlet  publidied  by  the  Oerman 
Potash  Syndicate,  Berlin,  p.  32, 1913.  The  Potash  Industry,  a  paminlet  published  by  the  Oerman  Katt 
Works  (Inc.),  New  York,  pp.  35, 39, 40. 1916. 

1  The 'actual  wei^t  of  crude  salts  mined  is  about  ten  times  the  figures  here  given,  since  the  crude  salt 
averages  about  10  per  cent  of  actual  potash. 

s  Sales  according  to  Frankfurter  Zeitung  July  10.  1918,  published  in  Commerce  Reports,  Oct  0, 1918. 

4  The  Oerman  Potash  Industry,  British  Board  of  Trade  Jotunal,  Mar.  18, 1020. 

•  Oil,  Pahit,  and  Drug  Rep<vter,  Feb.  23, 1920,  p.  55. 

More  than  one-half  of  the  total  production  is  consumed  in  Germany 
and  a  little  less  than  one-quarter  in  the  United  States.  The  normal 
prewar  consumption  of  the  United  States  may  be  taken  as  approx- 
imately 270;000  short  tons  of  actual  potash  per  year. 
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Actual  poUuhlKtO)  content  ofpotoMh  9alt8imporUdfwe(m»imptioninthe  United  Statety 

1905-1918. 

fl^om  Mixieral  Rescuroes  of  the  United  States,  1018.] 


Year. 

Short 
tons. 

Year. 

Short 

tOOB. 

1905 

129,084 
165,974 
144,361 
136,057 
173,220 
279,780 
274,446 

1912 

253,678 

270,720 

207,089 

48,867 

7,885 

8  100 

1906 

1913 ! 

1907 

1914 

1908 

1916 v. 

1909 

1916 '.'.'. 

1910 

1917 

1911 

1918 V.V.'.'" 

7,067 

The  potash  in  these  German  deposits  exists  in  the  form  of  the 
minerals,  sylvinite  (potassium  chloride  or  muriate),  camallite 
(double  chloride  of  potassium  and  magnesium),  kainite  (double 
sulphate  of  potassium  and  magnesium),  associated  with  common 
salt,  anhydrite  (calcium  sulphate),  and  kieserite  (magnesium  sul- 
phate), some  bromides  and  borates,  and  many  other  minerals  of 
minor  importance.  A  German  geologist  has  estimated  that  the  sup- 
ply is  sufficient  to  provide  for  a  consumption  of  5,000,000  tons  per 
year  for  600,000  years. 

The  salts  are  mined  by  methods  similar  to  the  methods  of  mining 
coaJ,  and  the  costs,  therefore,  probably  approximate  the  cost  of  coal 
mining.  Much  of  it,  especially  the  kainite,  is  put  on  the  market  for 
fertilizer  without  other  treatment  than  grinding  and  bagging.  Im- 
ports of  kainite  into  the  United  States  averaged  about  500,000  tons 
per  year. 

Camallite  is  present  in  the  deposits  in  abundance  and  is  the  mate- 
rial from  which  the  muriate  is  made  by  a  simple  and  cheap  process 
involving  primarily  crystallization  from  water. 

The  industry  is  controlled  by  a  syndicate  in  which  the  Prussian 
Government  is  a  partner.  The  syndicate  has  been  supported  by 
the  German  Government  to  the  extent  of  compelling  all  mines  to 
join  it.  The  price  of  potash  salts  has  been  maintained  much  above 
a  competitive  price,  but  low  enough  to  keep  an  almost  complete 
monopoly  of  the  world's  markets.^ 

I  See  Tosdal,  H.  R.:  The  Kartell  moyement  In  the  German  iK>tash  industry,  Quarterly  Journal  of 
Economics,  vol.  28,  pp.  140-190;  also  Report  on  Fertiliser  Industry,  pp.  104-119|  published  by  Federal 
Trade  Commission,  1916. 
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Tota  qumtOiM  Of  cnidi  *oUm  erlracudjhm  mi^  <tf  the  Gtmm  Pot^ 


Ytu. 

OunalUM. 

KUMTito. 

^ 

BjrtTtalW. 

IMaL 

loot 

1909 

isos 

i;g4i;o3s 

1,911,  IH 
3,239,709 

i,78§,m 

3.m72^ 

1,013 
^IS7 

,189,394          147,791 
412  131          190  OM 

2,7M,a21           1M,H3 

l,ISl,Mi 

' 

Deposits  Bimilar  to  the  Stassfurt  mines  were  discovered  in  1904  in 
Upper  Alsace  near  Mulhouse.  The  total  reserves  of  these  deposits, 
which  consist  almost  entirely  of  the  chlorides  of  sodium  and  potas- 
sium, have  been  estimated  at  one  and  one-half  billion  tons  of  crude 
salt,  roughly  equivalent  to  300,000,000  tons  of  potash  (KjO}.»  The 
exploitation  of  t^e  mines  began  in  1910,  and  in  August,  1914,  14  of 
the  18  mines  were  controlled  by  the  German  Kali  Syndicate.  Inland 
transportation  facilities  either  by  rail  or  bai^e  are  ample  and  when 
the  military  authorities  turn  the  mines  over  to  private  control  and 
necessary  capital  is  provided  to  bring  the  production  to  a  more  effi- 
cient basis,  the  Alsatian  deposits  will  offer  severest  competition  to 
the  German  syndicate.  The  German  monopolistic  control  over 
prices  is  definitely  broken  and  the  American  consumer  will  benefit 
thereby. 

The  Alsatian  production  during  1919  was  591,471  tons,  an  increase 
of  almost  70  per  cent  over  the  production  in  1913,  which  amounted 
to  350,341  tons.  The  production  in  1919  was  equivalent  to  96,546 
tons  of  pure  potash.  Of  this  amount  30  per  cent  was  exported  to 
the  United  States. 

The  Stasafm-t  and  Alsatian  deposits  were,  at  the  outbreak  of  the 
European  war,  the  only  known  deposits  which  were  soluble  in  water 
and  present  in  solid  form.  They  are  readily  available  for  use  as 
fertilizer  and  for  industrial  purposes.  These  deposits  gave  the  con- 
trol of  the  world's  potash  trade  to  Germany. 

8I6NIFICANCB     OF     POTASH     m     AOBICULTDBE     AND     IN     CHEMICAL 

INDU8TBIB8. 

Compounds  of  potassium  or  potash,  as  it  is  commercially  called, 

occur  in  great  abundance  and  widely  scattered  areas.     F.  W.  Clarke, 

of  the  United  States  Geological  Survey,  estimates  that  3  per  cent 
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of  the  outer  10  miles  of  the  earth  consists  of  the  element  potassimu. 
All  but  a  small  fraction  of  this  enormous  amount  of  potash  occurs  in 
the  mineral  feldspar  and  other  silicate  rocks.  The  ocean  contains 
soluble  potash  salts  in  enormous  aggregate  amounts,  but  in  such 
dilute  solution  that  very  little  has  been  recovered  commercially  from 
this  source. 

Potash  in  the  form  of  feldspar  and  other  silicate  rocks  is  insoluble 
and  not  directly  available  for  agricultural  or  chemical  uses.  Feldspar 
is  a  complex  silicate  of  potassium,  sodium,  and  almninum,  in  which 
the  potash  is  held  in  such  firm  chemical  combination  that  large 
amoimts  of  energy  are  necessary  to  decompose  it.  Any  process  of 
decomposing  feldspar  is,  therefore,  necessarily  more  expensive  than 
the  utilization  of  the  readily  soluble  potash  salts  from  the  German 
deposits.  Many  attempts  have  been  made  to  recover  potash  from 
feldspar,  but  none  have  successfully  competed  with  potash  from 
other  sources.  There  is  no  hope  that  such  a  process  of  decomposing 
feldspar  can  be  successful  in  competition  with  the  other  sources  of 
potash  unless  the  aluminum  and  silica  are  recovered  in  salable  form 
(as  Portland  cement,  or  as  pure  oxide  of  aluminum  or  metallic 
aluminum)  and  of  a  value  sufficient  to  offset  the  high  cost  of  the 
process  which  makes  the  potash  in  a  sense  a  by-product. 

Potash  is  present  in  all  tillable  soils  and  is  essential  to  the  growth 
of  all  plants.  In  the  form  of  feldspar,  it  is  insoluble  and  not  directly 
available  to  plants.  Feldspar  in  soil,  however,  decomposes,  even 
though  slowly,  gradually  making  the  potash  available.  The  process 
requires  centuries  for  completion,  and  thus  maintains  the  fertility 
over  long  periods.  The  productiveness  of  some  soils  is  limited  by 
the  available  or  soluble  potash  content.  On  such  soils  the  addition 
of  potash  salts,  which  are  soluble  and  therefore  readily  available  to 
plants,  may  increase  the  value  of  the  crop  by  an  amoimt  greater  than 
the  cost  of  the  added  potash  salts.  The  question  of  whether  the  use 
of  fertilizer  containing  potash  is  an  economic  advantage  depends  on 
the  nature  of  the  soil,  the  crop  to  be  grown,  the  cost  of  the  potash, 
and  the  price  received  for  the  crop.  Potash  is  especially  needed  on 
muck  soils;  its  addition  to  the  black  loam  of  the  middle  western 
prairies  is,  however,  imnecessary  and  of  doubtful  economic  advan- 
tage, especially  for  grain  crops.  The  crops  which  show  the  greatest 
need  of  potash  are  cotton,  potatoes,  tobacco,  and  citrus  fruits.  In 
the  United  States  the  cotton  crop  needs  and  has  in  the  past  taken 
by  a  substantial  margin  more  potash  than  any  other  crop.  Some 
soils  in  the  cotton-growing  section  yield  good  crops  without  the  addi- 
tion of  potash,  but  a  large  proportion  of  the  cotton-growing  area  is 
greatly  benefited  by  its  use.  The  lack  of  potash  in  the  soil  can  not 
be  compensated  for  by  the  addition  of  other  fertilizers.  Phosphates, 
nitrates,  and  lime,  or  other  fertilizer  material  serve  a  distinct  and 
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largely  independent  function  in  the  growth  oi  the  plant.    The  greatest 
market  for  potash  in  the  United  States  has  been  in  the  South  Atlantic 

States. 

Germany  has  consumed  more  potash  than  all  the  rest  of  the  world 
combined.  The  German  Potash  Syndicate  has  been  active  in  stimu-> 
lating  the  sale  of  potash  throughout  the  world  by  means  of  adver^ 
tisements,  demonstration  farms,  and  exhibits.  The  following  sta- 
tistics of  the  consumption  of  actual  potash  (K^O)  in  agriculture,  not 
including  industry,  in  the  most  important  consuming  countries,  are 
taken  from  German  official  sources.    The  quantity  is  given  in  short 

tons. 

WorlcTs  coniumpHon  ofpotoMh  tn  agncuUure,  by  countries,  1910-1917.^ 


Country. 


Oermaay 

Belgiuin 

Holland 

France 

United  Kingdom 

Luxemburg 

Austria 

Hungarv 

Switzerland 

Italy 

Russia 

Spain 

rcHTtugal 

Sweden 

Norway 

Denmark 

Finland 

Balkan  States 

Asia 

Africa 

United  States 

Canada 

Remainder   of   North   and 

South  America 

Australia 


1010 


} 


Tons. 
895,260 
0,886 

32,338 

25,134 

20,084 
118 

12,996 
1,477 
3,055 
6,161 

16,003 

8,083 

870 

18,290 
1,937 
4,804 
1,080 
152 
3,531 
1,808 

139,063 


lOU 


8,345 
1,906 


TofU. 

404,575 

10,011 

37,812 

29,115 

22,992 

193 

16,572 

3,019 

2,045 

6,667 

18,787 

10,830 

1,214 

19, 197 

2,511 

6,195 

1,459 

414 

5,137 

2,523 

206,141 

7,467 
1,070 


1012 

1013 

Tons. 

Tons. 

509,722 

680,713 

12,040 

14,501 

43,421 

47,826 

34,860 

36,426 

25,756 

25,572 

312 

442 

20,767 

23,072 

4,110 

4,508 

3,851 

3,630 

8,025 

6,990 

25,762 

24,920 

9,910 

0,122 

1,248 

1,365 

22,737 

21,465 

3,774 

3,953 

6,607 

8,222 

1,565 

1,766 

408 

218 

6,406 

6,281 

3,455 

4,807 

r233,446 
\        307 

254,850 

1,513 

8,614 

10,140 

2,883 

2,730 

1014 


Tons. 

531,990 

11,408 

46,188 

21,327 

12,702 

511 

23,404 

3,210 

4,438 

4,880 

16,883 

3,502 

455 

26,671 

5,271 

8,212 

684 

806 

4,633 

2,126 

167,749 

337 

7,271 
1,187 


1015 


Tons. 

572,232 

11,742 

31,072 

65 


1,632 

18,611 

2,835 

2,785 

521 

1,424 

252 

60 

24,909 

3,967 

8,553 


200 

707 

121 

5,651 


1010 


Tons. 

748,617 

11,670 

02,535 


1,800 

27,820 

3,514 

7,556 


1017 


Tons. 

017,820 
15,878 
48,225 


2,384 

32,724 

3,018 

5,206 


3,072  I        1,007 


24,968 

4,379 

18,260 


53 
38 


30,536 
30,536 
30,536 


40 


I  This  table  and  the  one  which  follows  it  are  taken  from  an  article  on  the  German  potash  industry  during 
the  war,  published  Not.  1,  1019,  in  the  Fortnightly  Information  Review  of  the  American  Chamber  of 
Commerce  in  France.  The  figures  for  1918  are  from  an  official  publication  of  the  German  Foreign  Office. 

The  following  statistics,  from  the  same  sources,  show  the  percent- 
age of  German  potash  used  in  agriculture  and  in  the  industries,  in 
short  tons  of  actual  K2O: 

German  potash  used  in  agriculture  and  in  industry ,  1910-1918, 


Year. 

Domestic 
sales. 

Foreign 
sales. 

Total. 

Value  calcu- 
lated on  legal 
prices. 

Value  at  par. 

Used  in 
agriculture. 

Used  in 
industry. 

1910 

Tons. 

460,618 

627,822 

581,422 

664,711 

591,590 

623,807 

797,548 

958.625 

Tons. 
346,473 
441,941 
624,514 
'      556,695 
402,797 
123,947 
174,825 
146.084 

Tons. 

807,091 

060,763 

1,105,930 

1,221,406 

094,387 

747,754 

072,373 

1,104.700 

1,101,831 

Marks. 
133,800,000 
160,100,000 
186,400,000 
202,500,000 
164,500,000 
111,700,000 
163,000,000 
230,500,000 
300,000,000 

131,800,000 
38,100,000 
44,400,000 
48,200,000 
39,200,000 
20,600,000 
39,000,000 
54,000,000 
71, 400,0  JO 

Per  cent. 
88.3 
90.6 
89.5 
90.4 
91.2 
02.0 
04.1 
05.7 
95.7 

Per  cent. 
11.7 

1911 

9.5 

1912 

10.5 

1913 

9.6 

1914 

8.8 

1916 

8.0 

1916 

5.0 

1917 

4.3 

1918 

945,688          156.143  i 

4.3 
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Potaah  salts  are  also  used  for  many  industrial  purposesi  but  before 
the  war  these  uses  consumed  only  about  one-tenth  of  the  total.  For 
all  of  these  mdustrial  purposes  (but  not  for  fertilizer)  the  potash  salt 
competes  with  the  corresponding  soda  salt.  The  potash  salt  will 
only  be  used  if  it  has  a  special  advantage  which  justifies  the  payment 
of  a  higher  price.  Since  the  outbreak  of  the  European  war  the  differ- 
ence in  price  between  the  potash  and  soda  salts  has  increased.  This 
has  caused  a  marked  substitution  of  soda  salts  for  potash  salts  in 
many  cases. 

Although  most  glass  is  soda  glass,  potash  (as  carbonate)  ia  used 
for  certain  varieties  of  glass,  especially  cut-glass  tableware  (flint  glass), 
electric-Ught  bulbs,  and  certain  varieties  of  optical  glass.  Potash 
tends  to  give  the  glass  a  lower  melting  point  and  to  make  it  more 
refractive  than  does  soda. 

The  consumption  of  soda  in  making  soap  far  exceeds  the  consump- 
tion of  potash,  but  potash  (as  hydroxide)  is  used  in  some  varieties 
of  soap,  especially  wool-scouring  soaps. 

There  are  a  number  of  other  salts  of  potash  which  are  preferred  for 
use  in  the  chemical  industries  to  the  corresponding  soda  salts,  because 
the  potash  salt  is  more  readily  crystallized  or  shows  less  tendency  to 
become  moist  by  absorption  of  water  from  the  air.  This  is  true  of 
the  permanganate,  chlorate,  and  perchlorate,  bromide,  iodide,  chro- 
mate  and  bichromate,  ferrocyanide  and  nitrate.  (See  p.  172ff,  for 
discussion  of  the  uses  of  the  salts.)  The  relative  advantage  of  the 
potash  salt  over  the  soda  salt  varies  greatly  in  different  cases,  and 
therefore  the  difference  in  price  which  consumers  are  willing  to  pay 
varies  according  to  the  use  the  soda  or  potash  salt  is  to  serve.  At 
one  time  cyanide  was  usually  marketed  as  the  potash  salt,  but  the 
soda^salt  had  practically  driven  potassium  cyanide  out  of  the  market 
even  before  the  outbreak  of  the  war. 

DEVELOPMENT  OF  THE   INDUSTRY   IN   THE   UNITED   STATES  FROM 
BEGINNING  OF  THE   WAR  TO   SIGNING   OF  THE   ARMISTICE. 

At  the  outbreak  of  the -war  the  United  States,  in  common  with  the 
rest  of  the  world,  was  practically  dependent  on  Germany.  Imports 
into  the  United  States  for  the  fiscal  year  ending  June  30,  1914,  had 
been  the  greatest  on  record,  a  total  of  1,085,004  tons,  valued  at 
$16,350,019.  During  the  second  half  of  1914  imports  continued, 
although  in  greatly  reduced  volume.  At  the  end  of  1915,  Germany 
put  an  embargo  on  the  further  exportation  of  potash  salts.  This 
was  followed  by  a  rapid  advance  in  the  price.  The  grade  of  muriate 
of  potash  commonly  used  for  fertilizer  (80  to  85  per  cent  pure), 
which  had  sold  in  New  York  at  $39.07  on  July  1,  1914,  rose  to  $230 
on  July  1,  1915,  and  to  $475  on  January  1,  1916.     Crude  carbonate 
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of  potash,  which  was  worth  3  cents  and  a  fraction  per  pound  at  the 
outbreak  of  the  war,  rose  to  20  cents  by  the  middle  of  1916  and  to 
50  cents  by  the  end  of  1916. 

As  a  consequence  of  the  shortage  and  high  prices  for  potash  salts, 
the  creation  of  an  American  potash  industry  aroused  keen  interest. 
During  1915  there  was  great  activity  in  experimental  work  and  in 
the  erection  of  plants  for  the  production  of  soluble  potash  salts  from 
American  sources.  The  actual  output  during  1915  was,  however, 
very  small,  certainly  less  than  one-half  per  cent  of  our  normal  con- 
sumption. Many  of  the  projects  started  in  1915  reached  the  stage 
of  commercial  production  in  1916.  The  production  during  1916  was, 
however,  only  about  4  per  cent  of  the  normal  annual  consumption. 
During  1917  the  production  increased  to  about  12  per  cent,  and  in 
1918  to  about  20  per  cent,  of  the  normal  prewar  consumption.  The 
development  has  been  carefully  followed  by  the  United  States  Geo- 
logical Survey,  which  has  published  a  detailed  report  of  the  condi- 
tion of  the  industry  during  1915,  1916,  1917,  and  1918. 

DOMESTIO  production:  1916-1919. 

8UMMABT. 

The  following  account  is  a  summary  of  the  more  detailed  discus- 
sion of  the  industry  contained  in  the  reports  of  the  United  States 
Geological  Survey:  ^Totash  in  1916,"  by  Hoyt  S.  Gale,  ^Totash  in 
1917,"  by  Hoyt  S.  Gale  and  W.  B.  Hicks,  and  ^Totash  in  1918," 
by  W.  B.  Hicks. 

The  increase  in  domestic  production  of  potash  and  the.  growth  of 
the  industry  during  the  period  1915-1919  is  shown  in  the  following 
table:  ^ 

Potash  produced  and  sold  in  the  United  States^  1916-1919. 


Year. 


19152. 
1916.. 
1917.. 
1918.. 
1919  •. 


Number  of  producers. 


TotaL 


6 

70 

95 

128 

77 


Exclusive 

of  pro- 
ducers of 
wood-ash 
potash. 


5 
26 
46 
77 
45 


Production. 


Crude 
potash. 


Short  tons. 

4,374 

35,739 

126,961 

207,686 

119,736 


Available 
content 

of  potash* 
(K»0). 


Short  tofu. 

1,090 

9,720 

82,573 

54,803 

32,418 


Sales.! 


Crude 
potash. 


Short  tom. 

4,374 

35,739 

126,961 

140,343 


Available 
content 

of  potash 
(K,0). 


Short  toni. 

1,090 

9,720 

32,573 

38,580 


Value 
t  o.  b. 
plant. 


S342,000 

4,242,730 

18,980,577 

15,839,618 


1  Prodnetian  and  sales  were  praetically  the  same  fhm  1915  to  1917,  and  no  distinction  was  made  be- 
tween them. 

s  Although  no  production  was  reported  ttom  wood  ashes,  it  is  probable  that  an  appreciable  quantity  of 
potash  was  produced  ftom  that  source  in  1915. 

•  Supplied  by  the  United  States  Potash  Producers*  Association. 
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DBTAILBD  PBODUGTION   BY  TEARS. 

1916. — ^The  manufacturers  of  potash  salts  and  potash  products  in 
the  United  States  reported  a  production  in  1916  of  36,739  short  tons, 
having  a  mean  content  <rf  about  27  per  cent  of  potash  (KjO),  and  a 
total  content  of  9,720  short  tons  of  potash  (K^O).  This  is  ahnost 
exactly  ten  times  the  production  reported  for  1915. 

Potcah  produced  tn  Iht  United  States  in  1916,  dasnfied  according  to  source. 


Available  potash 
(K,0). 


Source. 


Natural  salts  or  brines. 

Alunite  and  silicate  rooks,  including  recoveries  through  furnace  dust 

Kelp 

Wood  ashes  (potash  pearlash) 

Distillery  waste  (molasses) 

Miscellaneous  organic  sources. 

Total 


Value  at 

point  of 

smpment. 


11,937,600 
715,000 
781, 100 
270,000 
600,900 
38,130 


4,242,730 


1  The  reported  production  from  wood  ashes  amoimted  to  825  tons  of  salts  of  varying  grades,  containing 
about  50  per  cent  of  potash. 

1917. — The  output  of  all  potash  materials  produced  and  marketed 
in  the  United  States  in  1917,  as  reported  by  the  manufacturers  to 
the  United  States  Geological  Survey,  was  126,961  short  tons,  which 
contained  32,573  short  tons,  or  an  average  of  26  per  cent,  of  pure 
potash  (K3O).  This  is  more  than  three  times  the  quantity  produced 
in  1916. 

Potash  produced  in  the  United  States  in  1917,  classified  according  to  source. 


Source. 


Number 

of 
producers. 


Total 
production. 


Available 
potash 
(K,0). 


Value  at 

point  of 

sfdpment . 


Mineral  resources: 

Natural  brines 

Alimite  (refined  salts  and  <n*ude  and  roasted  alunite) 

Dust  from  cement  mills 

Dust  from  blast  furnaces 

Organic  sources: 

Kelp 

Molasses  residue  from  distilleries 

Wood  ashes 

Evaporated  Steflens  water  from  sugar  refineiies 

Bvaporated  wool  washings  and  miscellaneous  indus- 
trial wastes 

Total 


10 
3 
8 
3 

10 

4 

49 

5 


Short  Uyiu. 
79,876 

7;  163 
13,682 

2,133 

11,306 
8,589 
1,086 

12,642 

646 


Short  tWM. 

20,652 

2,402 

1,621 

186 

3,672 

2,846 

621 

360 

305 


S8, 261, 873 

892,763 

700,523 

68,841 

2,114,815 

1,130,007 

549,150 

147,830 

113,875 


06 


126,961 


32,673 


13,980,677 


1  Includes  1,333  tons  of  material  produced  but  not  sold  in  1017. 

1918. — ^In  1918  the  manufacturers  reported  a  production  of  potash 
materials  amounting  to  207,686  short  tons,  containing  54,803  short 
tons,  or  an  average  of  26.5  per  cent  of  pure  potash  (KjO).  This  is  an 
increase  of  68.6  per  cent  over  the  1917  production  of  crude  potash 
materials. 

35284*»Al6— 21 2 
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Potaah  produced  andioldinthe  UniUd  StaU$  in  1918,  damfied  according  to  source. 


Source 


Minerftl:     ,  ^_, 

Natural  brmes— 

Habraska  lakes , 

Othersouroes 

Alnnita 

Dust  from  oexnent  mills 

Dost  from  blast  fumacos , 

BUIoata  rooks 

Ofgazilc: 

Kalp 

Molasses,  distillery  waste , 

Bteflens  water  from  beet-sugar  re- 
fineries  

Wood  ashee 

Wool  washings  and  miscellaneous.... 


Num- 
ber of 
pro- 
ducers. 


} 


19 

8 

4 

12 

6 

8 
8 

8 

51 

4 


128 


Fraduotloii. 


Crude 
potash 
(short 
ions). 


116,662 

32,390 

6,180 

12,652 

8,156 

14,029 
11,792 

8,796 

1,100 

931 


207,686 


ATailable 
tent  of 
potash  (1^). 


Quan- 
tity 
(short 
tons). 


28,854 

10,862 

2,621 

1,549 

810 

4,804 
3,467 

1,374 
673 
289 


64,808 


Per^ 
cent- 
age  of 
totaL 


68 

20 
6 
8 


.6 


9 
6 

2 
1 


.6 


100 


Sales. 


Crude 
potash 
tshort 
tons). 


AvaU- 
able  ooD' 
tent  of 
potash 
(short 
tons;. 


57,622 

80,849 

6,180 

11,172 

8,155 

14,029 
11,792 

8,650 

1,063 

931 


140,843 


14,011 

10,819 

2,621 

1,866 

810 

4,804 
8,467 

742 
651 
289 


88,580 


Vahie 
f.  0.  b. 
plant. 


15,098,023 

4,184,442 

1,278,774 

589,667 

153,671 

2,296,983 
1,385,516 

267,309 
549,745 
138,688 


15,839,618 


1919. — Statistics  of  the  United  States  Potash  Producers'  Associa- 
tion for  1919  show  an  output  of  119,736  short  tons  of  crude  potash 
materials,  representing  a  total  of  32,418  short  tons  of  actual  potash 
(K,0).*  The  average  potash  content  was  27  per  cent.  This  produc- 
tion is  about  equal  to  that  for  1917  and  a  decrease  of  about  40  per 
cent  from  the  production  of  1918.  This  decrease,  according  to  the 
association,  was  caused  by  a  decreased  demand  in  anticipation  of 
heavy  importations  from  Europe. 

Potash  produced  in  the  United  States  in  1919,  classified  according  to  source. 


Source. 


Natural  brines: 

Nebraska  lakes 

other  brines 

Molasses,  distUlery  waste. 

Steffens  waste  water 

Alunite,  silicates,  kelp. . . . 

Cement  mill  dust. 

Wood  ashes 

Blast  furnace  dust 


Total. 


Available 

content  of 

potash. 

Number  of 
producers. 

Crude 
potash. 

Quantity. 

Percentage 
of  total. 

Short  tons. 

Short  tofu. 

10 

34,142 

8,586 

26.6 

6 

49,818 

13,722 

42.3 

5 

8,407 

2,854 

8.8 

6 

9,371 

3,296 

10.2 

4 

4,179 

2,057 

6.3 

11 

12,286 

1,236 

3.8 

82 

932 

583 

1.8 

8 

1,107 

85 

.3 

77 

119,736 

82,418 

100 

i  Official  production  statistics  for  1919  have  not  been  published  by  U.  S.  Geological  Survey.    (Aurtist  1, 
1920.) 
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SOXTBOES  OF  AMERIOAN  POTASH. 
«     NATURAL  SAINTS  AND  BBINBB. 

The  greatest  output  has  been  secured  from  natural  salt  deposits 
and  brines.  The  first  large  production  came  from  various  alkali  lakes 
in  the  sand-hill  region  of  western  Nebraska.  The  brine  of  these  lakes 
contains  mixed  sulphates,  carbonates,  and  chlorides  of  sodium  and 
potassium.  The  brine  is  pumped  by  pipe  line  to  the  railroad  station, 
where  the  water  is  driven  off  by  heat  and  the  mixed  salts  recovered. 
During  1917  no  attempt  was  made  to  purify  or  to  refine  the  salts 
obtained;  they  were  shipped  in  a  crude  form  containing  about  20  or 
30  per  cent  of  potash.  These  lakes  have  taken  the  lead  in  the  pro- 
duction of  potash  in  the  United  States,  but  they  will  probably  be 
surpassed  in  the  future  by  Searles  Lake,  Calif.,  and  the  Salduro  Salt 
Marsh,  Utah.  It  is  estimated  that  the  Nebraska  lakes  contain  only 
about  10  years'  supply  based  on  the  current  rate  of  exploitation. 

The  Searles  Lake  deposit  has  been  described  in  detail  in  a  report 
published  by  the  United  States  Geological  Survey,  from  which  the 
following  brief  sketch  of  its  main  features  is  taken: 

Searles  Lake  is  really  not  a  lake  at  all;  it  is  essentially  a  deposit  of  oystalline  salts 
the  surface  of  which  is  practically  dry  a  considerable  part  of  the  year.  This  so-called 
lake  occupies  the  bottom  of  a  basin  like  valley  which  in  prehistoric  time  contained  a 
large  and  deep  lake.  After  this  ancient  lake  had  dried,  the  salts  that  had  been  in 
solution  in  its  waters  were  left  on  its  bottom;  so  that  now,  when  nearly  all  the  surface 
water  has  disappeared,  the  most  striking  feature  of  the  whole  basin  is  the  central  level 
plain  of  white  crystalline  salts,  which  covers  about  12  square  miles.  This  salt  plain 
is  occasionally  flooded  by  storm  water,  but  during  the  dry  season  the  water  rapidly 
disappears.  The  salt  itself  is  permeated  by  a  thoroughly  saturated  brine,  which  main- 
tains a  practically  constant  level  very  close  to  the  surface  of  the  salt  plain. 

The  many  wells  that  have  been  bored  into  and  through  this  deposit  show  that  the 
salts  average  60  to  75  feet  in  thickness  and  reach  a  maximum  thickness  of  about  100 
feet.  The  crystallized  nuuee  forms  a  great,  somewhat  irregular  lens,  which  gradually 
becomes  thinner  toward  the  edges.  These  edges  extend  far  out  under  the  surface  of 
the  marginal  mud  zone,  so  that  the  deposit  contains  a  much  greater  quantity  of  salts 
than  could  be  determined  prior  to  the  extensive  campaign  of  drilling  that  has  now 
been  carried  out.  The  crystallized  salts  are  evidently  disposed  in  essentially  hori- 
zontal layers  and  differ  somewhat  in  composition  at  different  depths  in  the  deposit. 
The  surface  consists  mainly  of  sodium  chloride  and  has  been  called  the  '^halite' '  zone. 
At  a  depth  of  about  15  feet  there  is  commonly  found  a  layer  of  an  unusual  and  very 
distinctive  mineral  called  hanksite,  which  is  found  also  with  many  drillings  taken 
from  points  below  this  depth.  The  salts  associated  with  the  hanksite  contain  more  or 
less  sulphate,  although  these  also  contain  much  sodium  chloride.  Toward  the  bottom 
of  the  deposit,  layers  of  crystalline  sodium  carbonate  in  the  form  of  the  mineral  *'  trona' ' 
are  found,  and  at  the  bottom  there  is  usually  a  layer  or  zone  of  ^'trona."  The  salts 
that  are  thus  buried  in  an  underground  lake  of  brine  are  difficult  to  get  out,  and  no 
active  steps  have  been  taken  for  their  recovery  in  the  solid  form. 

The  brine  that  permeates  the  whole  dex>osit  is  now  considered  its  principal  valuable 
constituent.  It  is  a  saturated  solution  of  the  crystallized  salts,  but  it  contains  more 
potash  and  borax.    It  is  to  a  certain  extent  a  natural  '^ bittern' '  or  '^mother  liquori'^ 
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although  the  term  bittern  is  not  strictly  applicable  to  a  solution  that  contalitt  no  nalts 
of  magnesia.  It  is  undoubtedly  the  liquor  that  remained  after  the  crystal  salts  were 
formed  by  the  natural  concentration  of  the  waters  from  the  ancient  lake  that  occupied 

this  basin. 

AnalyBis  ofsalU  m  brtM  cfStartu  Lake,  Calif. 

Potassium  chloride  (KCl) 4.02 

Bona  (N%B40,) 108 

Sodium  carbonate  (NaaCO,) 4.26 

Sodium  sulphate  (NajSOJ 6.40 

Sodium  chloride  (NaCl) 17.18 

Total 32.94 

Total  determined 33. 30 

Probably  no  satisfactory  means  has  been  devised  to  determine  the  proportion  of 
brine  to  crystalline  salts  in  the  deposit,  but  it  is  undoubtedly  large.  The  salt  crust 
itself  is  a  porous  mass,  through  which  the  brine  flows  so  readily  that  the  proportion  of 
pore  space,  and  consequently  of  brine,  must  be  considerable.  The  original  estimate 
of  the  Geological  Survey  that  this  pore  space  constitutes  at  least  one-fourth  of  the  vol- 
ume of  the  deposit  seems  to  be  moderate.  Continued  pumping  has  shown  only  slight 
changes  in  the  brine  level,  which  quickly  readjusts  itself. 

This  deposit  contains  relatively  more  borax  than  the  Nebraska 
deposit.  It  is  being  developed  by  two  companies,  but  the  production 
has  been  delayed  by  legal  and  technical  complications.  The  pro- 
duction during  1916  was,  therefore,  small,  but  there  can  be  little 
doubt  that  the  output  will  eventually  surpass  the  Nebraska  lake  dis- 
trict. The  companies  plan  to  separate  the  salts  by  a  suitable  refining 
process  and  to  sell  refined  potassium  chloride  with  other  salts  as  by- 
products, especially  borax,  soda,  sodium  sulphate,  and  sodium 
chloride. 

The  Salduro,  Utah,  brine  contains  sodium,  potassium,  and  mag- 
nesium chlorides,  but  very  little  sulphate  and  no  carbonate  or  borate. 
This  deposit  resembles  the  German  deposits  more  closely  than  any 
foimd  in  the  United  States.  One  great  drawback  in  the  operation  of 
this  plant  is  that  all  the  water  needed  must  be  brought  to  the  plant 
in  tank  cars.  No  production  was  secured  during  1916,  but  the  plant 
may  become  one  of  the  largest  producers  in  the  country. 

There  are  also  three  companies  extracting  potash  from  the  water 
of  the  Great  Salt  Lake,  which  resembles  ocean  water  in  the  proportion 
of  the  dissolved  salts,  but  which  is  nearly  six  times  as  concentrated. 
A  small  output  has  also  been  secured  from  ocean  water  as  a  by- 
product of  salt  making.  All  of  these  plants  are  at  a  great  distance 
from  the  South  Atlantic  States,  the  lai^est  market  for  potash  salts. 
None  of  them  furnish  a  raw  material  as  concentrated  or  as  pure  as  the 
German  potash  deposits,  and  many  of  them  are  hampered  by  lack  of 
water.  The  total  amount  of  potash  available  in  all  of  these  saline 
deposits  now  known  is  probably  only  a  fraction  of  1  per  cent  of  the 
amounts  available  in  Germany. 
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During  1917,  79,876  short  tons  of  erode  potash  salts  containing 
20,652  short  tons  of  actual  potash  were  produced  from  natural  brines 
by  10  establishments.  During  1918,  there  were  27  producers  and 
the  output  was  148,962  short  tons,  containing  39,716  short  tons  of 
actual  potash.  In  1919  the  number  of  producers  fell  ofF  to  16  and 
their  output  was  but  83,455  short  tons  of  crude  salts  containing 
22,308  short  tons  of  actual  potash. 

ALUNITB. 

Alunite  is  a  mineral  which  is  essentially  a  double  potassium  alu- 
minum sulphate,  which  is  insoluble  in  water.  It  is  first  heated  to  a 
red  heat  which  decomposes  the  alunite  and  makes  the  potash  soluble 
and  the  aluminum  insoluble.  The  roasted  mineral  is  leached  with 
water  and  potassium  sulphate  recovered  by  evaporation.  Commercial 
production  has  come  almost  entirely  from  mines  near  Marysvale, 
Utah.  This  deposit  is  not  advantageously  located,  being  about  6 
miles  from  the  nearest  railroad  and  in  a  section  of  the  country  remote 
from  any  market.  That  potash  can  be  produced  from  this  source 
at  a  cost  to  compete  with  the  German  potash  seems  improbable 
unless  processes  can  be  devised  which  recover  the  aluminum  oxide 
also  in  marketable  form. 

DUST  FBOM  CEMBNT  MILLS. 

Probably  the  most  promising  of  all  the  attempts  to  recover  potash 
is  as  a  by-product  of  Portland  cement  mills.  The  flue  dust  from 
Portland  cement  mills  has  long  been  an  annoyance.  The  first  mill  to 
install  an  effective  device  to  collect  the  dust  was  the  Riverside  Port- 
land Cement  Co.,  of  Riverside,  Calif.  The  cement  dust  settled  on 
oranges  in  its  vicinity  and  made  them  imsalable.  The  owners  of  the 
orange  groves  brought  damage  suits  against  the  Riverside  Portland 
Cement  Co.  which  compelled  it  either  to  abate  the  nuisance  or  close 
the  mill. 

A  Cottrell  electrostatic  dust  precipitator  was  installed  which  proved 
to  be  highly  efiicient.  The  dust  collected  was  found  to  be  rich  enough 
in  soluble  potash  salts  to  be  valuable  and  salable  as  a  fertilizer. 
Later  the  quality  of  the  product  was  improved  by  leaching  the  dust 
with  water  and  recovering  a  high-grade  potash  salt  by  crystallization. 
A  nuisance  was  thus  converted  into  a  profitable  by-product.  It  was 
then  found  that  the  yield  of  potash  could  be  increased  by  adding  a 
small  proportion  (up  to  3  per  cent)  of  feldspar  to  the  cement  raw 
material.  t  has  also  been  found  that  the  addition  of  a  small  amount 
of  salt  increases  the  liberation  of  potash  from  the  cement.  Fortu- 
nately the  operative  conditions  most  favorable  for  potash  recovery 
are  also  most  favorable  for  the  production  of  cement  of  the  best 
quality.     The  Security  Cement  &  Lime  Co.,  of  Hagerstown,  Md.,  was 
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the  second  company  to  install  the  Cottrell  dust-collection  system, 
and  also  secured  a  marked  success,  both  technically  and  financially. 
This  plant  started  operations  toward  the  end  of  1916.  By  the  close 
of  1917  six  additional  plants  were  in  operation,  and  by  the  end  of  191> 
the  process  was  in  operation  at  12  cement  miUs.  In  1918  the  output 
was  12,652  tons  of  crude  dust  containing  1,549  tons  of  actual  potash. 

The  permanency  of  this  branch  of  the  new  potash  industry  seems 
reasonably  assured.  The  operating  costs  are  low.  It  seems  improb- 
able that  potash  prices  will  go  so  low  in  the  future  that  the  value  of 
the  product  will  fall  below  operating  expenses. 

The  demonstrated  technical  success  of  the  process  is  likely  to 
result  in  legal  pressure  on  all  cement  mills  to  compel  the  installation 
of  the  necessary  equipment  to  abate  the  dust  nuisance  to  the  sur- 
roimding  country.  Under  these  circumstances  the  potash  will  be 
collected  and  sold  for  whatever  it  will  bring,  regardless  of  whether 
the  returns  are  greater  or  less  than  the  operating  cost.  It  has  been 
estimated  by  the  Department  of  Agriculture  that  if  this  equipment 
were  installed  at  all  of  the  cement  mills  in  the  United  States,  the 
yield  would  be  75,000  tons  of  actual  potash  (E^O),  or  nearly  one- 
third  of  the  normal  prewar  consumption. 

DUST  FBOM  BLAST  FURNACES. 

There  is  a  possibility  that  potash  may  be  secured  as  a  by-product 
in  the  pig-iron  blast  furnace.  The  raw  materials  fed  into  the  blast 
furnace  contain  a  minute  percentage  of  potash,  but  the  aggregate 
amoimt  is  large.  Under  the  usual  process,  80  per  cent  of  this  potash 
is  volatilized  in  the  furnace  and  passes  out  with  the  gases  from  the 
top  of  the  furnace.  The  gases  are  then  washed  with  water  to  remove 
most  of  the  dust  and  are  then  burned  in  hot  blast  stoves  or  under 
boilers.  Most  of  the  potash  is  irretrievably  lost  in  these  wash  waters, 
which  are  too  dilute  to  permit  the  profitable  recovery  of  the  potash. 
However,  a  part  escapes  the  washers  and  gradually  accumulates  in 
the  stoves  and  boilers  from  which  it  must  be  cleaned  out  periodically. 
This  dust  contains  sufficient  potash  to  make  it  salable  as  fertilizer. 
During  1917  three  companies  only  were  selling  this  dust.  The  amount 
of  actual  potash  (KjO)  contained  in  the  dust  sold  was  only  185  tons. 

Experiments  to  develop  a  dry  method  of  collecting  the  dust  have 
been  made  with  considerable  promise  of  success.  A  systematic  study 
of  iron  ores  and  fluxes  has  been  made  by  the  Department  of  Agricul- 
ture, and  actual  experiments  have  been  made  by  the  Bethlehem 
Steel  Co.  and  United  States  Steel  Corporation.  This  work  indicates 
that  there  is  not  sufficient  potash  in  the  Lake  Superior  iron  ores  to 
make  its  recovery  profitable,  but  that  the  southern  ores,  Cuban  ores, 
and  ferromanganese  ores  contain  sufficient  potash  to  make  its  com- 
mercial recovery  a  promising  prospect. 
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A  great  deal  of  attention  has  been  given  to  the  production  of  potash 
from  kelp.    The  output  of  the  nine  companies  which  reported  pro- 
I  duction  during  1916  was  1,556  tons  of  actual  potash  (Kfi).    During 

1917  tliere  were  10  companies  in  operation  with  an  output  of  11^306 
short  tons  of  crude  material  containing  3,572  tons  of  actual  potash 
(K,0).  During  1918  the  number  of  producers  dropped  to  eight,  but 
the  output  increased  to  14,029  tons  of  crude  salts  containing  4,804 
tons  of  actual  potash.  Kelp  is  a  giant  seaweed  that  grows  along  the 
Pacific  coast  of  the  United  States.  It  has  an  exceptional  power  to 
absorb  potash  from  sea  water.  The  air-dried  kelp  contains  from  10  to 
15  per  cent  of  actual  potash,  chiefly  in  the  form  of  the  muriate, 
together  with  a  little  more  than  1  per  cent  of  ammonia  and  a  little 
less  than  1  per  cent  of  phosphoric  acid,  both  of  which  have  fertilizer 
value. 

An  estimate  prepared  by  F.  K.  Cameron,  of  the  Department  of 
Agriculture,  in  1915,  was  to  the  effect  that  the  annual  growth  of  kelp 
contains  more  than  five  times  the  prewar  consumption  of  potash  in 
the  United  States.  Recent  experience  of  the  industry,  however,  indi- 
cates that  these  estimates  are  many  times  too  great  and  that  much 
of  the  kelp  can  not  be  conmiercially  harvested. 

When  the  industry  first  started  there  was  no  control  over  the  har- 
vesting of  the  kelp,  but  anyone  was  free  to  cut  the  kelp  when  and 
where  he  pleased.  As  the  industry  developed  this  plan  resulted  in 
difficulties.  There  proved  to  be  insufficient  amounts,  conveniently 
accessible  to  the  factories,  and  the  consequent  rivalry  resulted  in 
excessive  and  premature  cutting. 

The  Califomia  Legislature  passed  a  bill  putting  control  of  the 
kelp  beds  in  the  hands  of  the  Califomia  Fish  and  Game  Commission 
and  imposing  a  tax  on  the  kelp  harvested.  During  the  winter  of 
1916-17  a  portion  of  the  beds  was  seriously  damaged  by  a  disease. 

The  purely  technical  problems  of  harvesting  the  kelp  have  been 
solved  by  the  invention  of  a  submarine  harvester  moimted  on  a  sea- 
going barge,  which  cuts  the  kelp  about  6  feet  under  the  surface  and 
loads  it  into  the  barge.  The  cost  is  said  to  be  about  $1  per  ton  of 
wet  kelp. 

There  are  three  distinct  methods  of  marketing  the  product.  The 
simplest  method  is  to  dry  the  kelp  and  then  grind  it  to  a  powder, 
which  may  be  sold  as  fertilizer.  This  method  utilizes  the  ammonia 
and  phosphoric  acid  for  fertilizers  also;  it  has  the  great  drawback, 
however,  that  over  80  per  cent  of  the  dried  product  is  valueless  and 
the  cost  of  shipment,  therefore,  probably  will  prevent  its  distribution 
except  in  local  markets. 

The  second  method  is  to  heat  the  dried  kelp  to  a  low  red  heat, 
thereby  charring  it  and  drivixig  off  much  of  the  useless  organic  matter. 
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The  product  is  a  "  kelp  char"  containing  about  30  per  cent  of  potash. 
In  the  future,  arrangements  will  probably  be  made  to  collect  Yolatile 
by-products,  but  little  has  been  accomplished  along  these  lines  yet. 
The  ''kelp  char"  may  be  sold  for  fertilizers  as  such  or  it  may  be 
leached  with  water  to  extract  the  potash  salts.  A  high-grade  potash 
salt  may  be  recovered  by  crystallization.  The  process  is  used  in 
several  plants  operated  by  private  firms  and  also  in  a  plant  built 
and  operated  by  the  Department  of  Agriculture.  It  b  planned  to 
carry  out  extensive  experimental  work  in  this  Qovemment  plant  for 
the  purpose  of  developing  the  best  methods  of  treatment  and  for  the 
recovery  of  all  possible  by-products.  The  most  important  of  these 
by-products  probably  will  be  iodine,  a  high-priced  material  not  pro- 
duced in  the  United  States. 

A  third  process  is  to  decompose  the  wet  kelp  by  fermentation.  By 
this  method  the  vegetable  matter  is  largely  converted  into  acetic  acid 
with  small  amounts  of  butyric  and  propionic  acids.  This  process  has 
been  adopted  primarily  to  secure  the  acetic  acid,  for  which  there  was 
a  great  demand  in  the  manufacture  of  explosives.  After  fermenta- 
tion, the  liquid  is  filtered  and  the  salts  are  separated  by  evaporation 
and  crystallization.  The  potash  salts  are  really  a  by-product  rather 
than  the  main  product  of  this  reaction.  The  potash  is  marketed  in 
the  form  of  a  high-grade  muriate  of  about  97  per  cent  purity.  Other 
by-products  include  iodine,  ethyl  butyrate,  and  ethyl  propionate. 
TTie  process  was  devised  and  the  plant  built  by  the  Hercules  Powder 
Co.  as  a  result  of  an  offer  by  the  British  Government  of  a  contract  for 
the  explosive  cordite  at  a  high  price,  but  with  the  provision  that  the 
acetone  needed  to  make  the  explosive  should  not  be  obtained  from 
any  known  source,  but  should  be  obtained  by  a  new  plant  and  new 
process.  This  plant  was  shut  down  soon  alter  the  signing  of  the 
armistice. 

It  is  not  probable  that  potash  can  be  commercially  recovered  from 
kelp  when  normal  conditions  are  restored,  except,  perhaps,  for  purely 
local  use.  In  fact,  several  of  the  plants  shut  down  within  a  few 
months  after  the  signing  of  the  armistice  before  any  German  or 
Alsatian  potash  reached  the  American  markets. 

MOLASSES   DISTILLERY  AND  BEET-SUGAR  WASTES. 

Potash  has  been  obtained  as  a  by-product  from  distilleries  utilizing 
molasses  as  a  raw  material.  The  potash  is  contained  in  the  juice  of 
the  sugar  cane  and  is  concentrated  in  the  molasses  when  the  sugar 
is  crystallized.  The  molasses  is  then  fermented  and  the  alcohol 
produced  distilled.  The  potash  remains  in  the  residue  in  the  stills. 
In  the  past  the  residue  has  usually  been  discarded.  The  high  prices 
which  have  recently  prevailed  have  made  it  possible  to  recover  the 
potash  profitably  by  evaporation  and  crystallization.     It  is  not  to 
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be  expected  that  this  operation  will  be  continued  when  normal  prices 
again  prevail.  During  1918  eight  firms  produced  3,467  short-tons  of 
actual  potash  from  this  source. 

Molasses  contains  about  4  per  cent  of  potash.  The  Geological 
Survey  estimated  that  if  all  the  potash  were  recovered  from  the 
molasses  fermented  and  distilled  in  the  United  States  about  30,000 
tons  of  potash  would  be  obtained. 

A  small  production  has  been  secured  as  a  by-product  of  the  beet- 
sugar  industry,  the  potash  being  recovered  from  waste  liquor  from 
which  the  sugar  has  been  removed  as  completely  as  possible.  In 
1918,  eight  firms  produced  8,795  tons  of  crude  material  containing 
1,374  tons  of  actual  potash  (KjO). 

It  is  estimated  that  the  sugar  beets  grown  annuaUy  in  the  United 
States  contain  18,000  tons  of  potash.  It  is  obvious  that  potash  as  a 
by-product  of  the  sugar  industry  offers  no  hope  of  a  real  solution 
of  potash  shortage.  Even  if  the  recovery  of  the  potash  were  com- 
plete, all  of  it  would  have  to  go  back  to  the  fields  from  which  it  was 
taken  in  order  to  maintain  their  fertility,  and  no  surplus  would  be  left 
for  other  crops. 

WOOD  ASHBS. 

Wood  ashes  at  one  time  furnished  the  only  commercial  source  of 
potash  salts,  and  this  source  has  been  revived  on  a  small  scale. 
The  potash  obtained  from  this  source  is  a  by-product  of  lumber  mills 
or  woodworking  establishments  using  hardwoods.  The  sawdust 
and  scrap  is  usually  burned  as  fuel.  The  ashes  are  rich  in  potash. 
The  wood  ashes  may  be  used  directly  as  fertilizer  or  a  more  concen- 
trated salt  may  be  made  by  mixing  with  lime  and  leaching  with 
water,  followed  by  evaporation.  The  product  is  a  mixed  carbonate 
and  hydroxide  which  is  used  for  chemical  purposes.  There  were  49 
plants  which  produced  potash  from  these  sources  in  1917,  the  output 
of  which  was  1,035  tons  of  crude  material,  containing  621  tons  of 
actual  potash.  In  1918,  51  fiirms  produced  1,100  tons  of  crude 
potash,  containing  673  tons  of  actual  potash.  The  output  per  plant 
is  small.  The  industry  is  centered  around  the  hardwood  limiber 
districts  of  Michigan  and  Wisconsin.  There  is  no  prospect  that  the 
output  will  become  large  enough  to  be  comparable  with  the  normal 
consumption  of  potash.  A  small  output  of  92  tons  of  actual  potash 
was  secured  by  three  firms  from  other  industrial  wastes,  chiefly  wool 
scourings. 

DEVteLOPMENT   IN  OTHER   COUNTRIES. 

Probably  the  most  important  new  development  in  other  countries 
has  been  the  discovery  that  some  of  the  Chilean  sodium  nitrate 
deposits  contain  appreciable  amounts  of  potassium  nitrate.    Methods 
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suitable  for  the  separation  of  the  sodium  and  potassium  nitrates  hare 
been  devised  and  put  into  operation  both  in  CShile  and  in  the  United 

States. 

A  process  for  the  separation  of  the  sodium  and  potassium  nitrates 
has  been  put  into  operation  by  the  Du  Pont  C!o.  and  has  reached  an 
output  of  over  1,000  tons  of  actual  potash  per  year  in  the  form  of  the 
nitrate.  If  this  process  was  used  by  all  nitrate  plants  it  is  estimated 
that  over  100,000  tons  of  potash  would  be  recovered. 

Japan  has  also  become  an  exporter  of  potash,  especially  the  muriate 
and  chlorate.  Although  little  definite  information  in  regard  to  the 
Japanese  industry  is  available,  it  is  believed  that  kelp  is  the  primary 
source  of  most  of  the  potash. 

There  have  been  various  reports  of  the  discovery  of  deposits  of 
potash  salts  resembling  the  German  deposits  in  Spain  and  Abyssinia 
and  of  alunite  deposits  in  Italy  and  Australia,  but  there  has  l>een 
very  little  commercial  development  from  these  sources.  A  beginning 
has  been  made  in  the  recovery  of  potash  from  cement  mills  and  blast 
furnaces  in  England,  Canada,  Spain,  and  Japan. 

INDIVmUAL  SALTS  AND  POTASH  MATERIALS. 
POTABSnTX  CARBONATB  AND  BICABBONATB. 

Uses. — ^The  carbonate  is  used  in  the  manufacture  of  soft  soaps,  of 
Bohemian  and  flint  glass,  in  dyeing,  and  in  wool  washing.  The 
bicarbonate  is  used  in  the  preparation  of  the  pure  carbonate. 

Manufddure. — ^Potassium  carbonate  was  formerly  obtained  almost 
entirely  from  wood  ashes,  but  now  very  little  is  produced  from  this 
means,  except  in  Bussia  and  to  a  small  extent  in  the  United  States. 

Much  is  now  manufactured  from  the  Stassfurt  salts  by  the  Leblanc 
process.  By  this  process  the  potash  salts  are  mixed  with  powdered 
coal  and  limestone  and  heated  in  a  furnace  which  converts  them  to 
carbonate.     This  carbonate  is  purified  by  solution  and  evaporation. 

Potassium  carbonate  is  also  recovered  to  some  extent  from  the 
distillery  waste  of  molasses  obtained  from  beet-sugar  manufacture. 

Domestic  production. — ^During  1918,  229,287  pounds  of  refined 
potassium  carbonate  and  bicarbonate  were  produced.  Of  this, 
201,674  pounds  were  marketed  for  $104,432.  In  addition,  1,827,000 
pounds  of  crude  carbonate  from  wood  ashes  were  produced  and 
1,753,000  poimds,  valued  at  $331,000,  were  sold. 

Imports. — ^Prior  to  the  war,  imports  of  carbonate  of  potash,  including 
crude  or  black  salts,  were  about  20,000,000  pounds  per  year  and  came 
chiefly  from  Germany.  The  import  decreased  during  the  war  to  a 
minimum  of  about  2,000,000  pounds  in  1916.  In  1918  the  imports 
had  increased  to  over  14,000,000  pounds  and  over  90  per  cent  of  this 
quantity  came  from  Russia. 
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do. 

do. 

do. 


0,628,906 
8,407,373 
2,509,883 
4,076,783 
1,540,140 
2,819,235 
727,588 
268,441 


8324,540 

263,643 

52,454 

83,502 

53,752 

233,111 

112,235 

12,814 


POTASH,  CARBONATE  OF,  CRUDE. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


10,680,341 
6,747,150 

10,063,912 

9,046,302 

8,620,504 

444,241 

1,069,408 

13,183,741 
1,092,792 


8327,400 
211,602 
205,066 
240,451 
291,341 
27,680 
185,910 
2,928,289 
373,745 


POTASH,  CARBONATE  OF,  REFINED. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


11,009,479 

9,036,267 

11,143,144 

11,627,209 

14,035,111 

10,421,005 

2,377,940 

174,587 

202,385 

445,282 

130,040 


8379,392 

303,917 

396,728 

383,958 

412,587 

368,958 

92,959 

38,604 

53,170 

124,019 

40,980 


8a  040 
.0« 
.061 
.048 
.046 
.046 
.048 
.063 
.298 
.624 
.492 
.285 


Aotualand 

computed 

ad  valorem 

rate. 


Percent. 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

10.44 

9.43 

L66 

.95 

1.01 

L75 


80.033 
.031 
.020 
.020 
.035 
.083 
.154 
.047 


80.031 
.031 
.029 
.027 
.034 
.062 
.174 
.222 
.342 


80.034 
.034 
.036 
.033 
.029 
.035 
.039 
.221 
.262 
.278 
.315 
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TARIFF  INFOBMATION  SUBVEYS. 

hnporU  6y  eountrie^. 
POTASH,  CARBONATE  OF,  INCLUDING  CRUDE  OR  BLACK  8ALT8. 

[Free.] 


1909 

mo 

1911 

Imported  from — 

Founds. 

Value. 

Founds. 

Value. 

Pounds. 

Value. 

Qermany 

France 

Belgium 

12,819,188 
2,320,931 
3,279,776 

$4e2,370 
66,063 
84,878 

11,186,415 

2,384,244 

2,259,339 

32,704 

1,570,700 

S384,230 

63,686 

60,530 

1,076 

67,023 

16,906,276 

8,468,813 

1,800,112 

53,672 

1,569,481 

$634,865 

88,343 

45,887 

1,861 

weinBTianaa- 

All  other 

2,218,528 

90,621 

53,173 

Total   ...•• 

20,638,423 

703,932 

17,433,402 

687,445 

22,800,352 

724,129 

X  U  W»* •  •  .•.."---"-------• 

Imported  from— 

1912 

1918 

1914 

Pounds. 

Valoe. 

Pounds. 

Value. 

Pounds. 

Value. 

Qermany ,  ,  . 

13,139,550 

1,332,118 

1,781,030 

11,427 

1,611,682 

1442,580 

38,734 

46,608 

232 

51,295 

16,092,080 
1,102,786 
2,252,247 

$515,567 
28,545 
56,598 

12,876,306 
1,415,966 
2,517,034 

$419,500 

France. ..»t,- ,--  

30,898 

Bel^"Tn -  -  - 

54,870 

Netnerlands. ..x.^,.. 

All  other 

2,792,336 

83,036 

3,794,288 

109,556 

Total 

17,875,807 

579,449 

22,239,449 

683,745 

20,603,693 

614,926 

Imported  from— 

1915 

1916 

1917 

Ponnds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germuiv ..,,,.- .^ 

8,788,653 

85,502 

259,948 

58,692 

3,841,976 

1295,719 

2,949 

6,351 

3,028 

113,232 

2,305 
358,400 

8121 
3,281 

Prance.,^ 

Beldiim 

Netlierlands- , 

584,512 
1,173,070 

17,535 
98,812 

1, 247, 140 
3,252,400 

$76, 877 

Allother 

395, 218 

Total 

13,034,771 

421,279 

2,118,287 

119,779 

4,499,540 

472,096 

Imported  fr 

om— 

191 

81 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

Germany.... .^.  . 

France 

Belidam 

Netherlands 

Allother 

Total 

14,468,211 

$3,166,043 

1,491,273 

$427,539 

1  Over  10,000,000  pounds  of  the  total  was  imported  from  Russia. 

POTASSIUM   CHLORATE. 

Description  and  uses. — Potassium  chlorate  is  a  white  crystalline 
substance  which  is  not  very  soluble  in  cold  water.  It  is  a  strong 
oxidizer  and  when  mixed  with  sulphur  and  charcoal  forms  an  ex- 
plosive powder. 
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It  is  used  where  an  oxidizer  is  required,  as  in  the  manufacture  of 
matches,  fireworks,  percussion  caps  and  certain  explosive  powders. 
It  is  also  used  as  an  oxidizer  in  dyeing  aniline  black.  The  purified 
chlorate  is  used  in  medicine. 

Mamifactwre. — ^An  electrolytic  process  is  generally  used  in  the 
manufacture  of  potassium  chlorate.  A  solution  of  potassium  chloride 
is  subjected  to  the  action  of  a  direct  electric  current  in  an  electrolytic 
cell  so  that  the  chlorine  and  caustic  potash  which  are  formed  come 
in  contact  with  each  other  and  combine  to  form  potassium  hypo- 
chlorite. The  reaction  is  carried  out  at  a  temperature  sufficiently 
high  to  cause  the  decomposition  of  the  hypochlorite  into  potassium 
chlorate.  The  solution  of  potassium  chlorate  is  withdrawn  from  the 
apparatus  and  the  potassium  chlorate  is  crystallized  from  the  solution. 

Domestic  production. — ^In  1914  the  production  of  potassium  and 
sodium  chlorates  combined  was  8,304  short  tons,  valued  at  $1,131,316. 
During  1918,  4,877  short  tons  of  potassium  chlorate  valued  at 
$2,837,892  were  produced  by  the  three  manufacturers. 

Imports. — ^The  imports  of  potassium  chlorate  have  been  rather 
sporadic.  The  largest  importation  prior  to  the  war  was  in  1913,  when 
over  1,200,000  pounds  were  imported.  The  imports  during  the  war 
have  been  considerably  less  than  this  quantity,  until  in  1918  when  the 
import  was  about  1,000,000  poimds.  Japan  has  been  very  active 
in  the  production  of  potassium  chlorate  during  the  war  and  it  is  likely 
that  this  import  originated  in  Japan. 

Imports  for  consumption. 

POTASH,  CHLORATE  OP. 


Fiscal 
year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1917. 
1918. 
1919. 


Rate  of  duty. 


2}  cents  per  pound . 
2  cents  per  pound. . 

do 

do 

do , 

do 

^  cent  per  pound. . . 

do , 

do , 

do 

do 


Quantity. 


Pounds. 

20,801 

413,885 

25,069 

42,131 

1,235,732 

7,380 

32,939 

27,419 

437,339 

1,006,320 

315,565 


Value. 


11,655 

26,608 

2,096 

3,444 

66,609 

704 

2,704 

4,614 

194,008 

857,520 

113,498 


Duty 
collected. 


$520 

8,277 

501 

842 

24,714 

147 

164 

137 

2,186 

5,031 

1,578 


Value 

I)er 

unit  of 

quantity. 


SO.  079 
.064 
.083 
.082 
.054 
.095 
.082 
.168 
.444 
.355 
.359 


Actual 

and 

computed 

ad 

valorem 

rate. 


Per  cent. 

31.42 

31.11 

23.92 

24.47 

37.10 

20.97 

6.09 

2.97 

1.13 

1.41 

1.39 


Exports. — ^Exports  of  potassium  chlorate  are  not  shown  in  Com- 
merce and  Navigation  prior  to  1918  when  there  was  exported 
1,564,662  poimds  valued  at  $681,128.  Australia  and  British  Africa 
were  the  chief  consuming  countries. 


' 
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TABIFF  IKFORMATIOK  SUBVBYS, 

FOTABSnTM  OHLORIDX  (MUXXATX  OV  VOTASR). 


Description  and  uses. — ^Potassium  chloride,  kno^m  oonmi6rcia]ly  as 
muriate  of  potash,  occurs  as  the  mineral  sylvite,  and  also  in  carnal- 
lite,  a  mixed  chloride  of  potassium  and  magnesium,  in  the  Stassfurt 
and  other  salt  deposits  of  Europe.  When  pure  it  is  a  white  crystalline 
solid  readily  soluble  in  water. 

The  chief  use  of  the  crude  salt  is  as  a  fertilizer.  '  It  is  also  used  as 
the  crude  material  for  the  preparation  of  caustic  potash  and  chlorate 
of  potash  by  the  electrolytic  process. 

Manufacture. — Germany  manufactm'es  large  quantities  of  potas- 
sium chloride  from  the  Stassfurt  camaUite.  The  method  of  manu- 
facture depends  upon  the  fact  that  camallite  is  decomposed  by 
water  which  separates  crystals  of  potassium  chloride  and  causes  the 
magnesium  chloride  to  pass  into  solution.  On  heating,  much  more 
potassium  chloride  passes  into  solution,  which,  on  cooliag,  separates 
ahnost  entirely  free  from  magnesimn  chloride.  In  actual  practice 
the  camallite  is  dissolved  in  hot  water  until  saturated,  when  it  is 
filtered  from  any  insoluble  matter  and  then  allowed  to  cool.  On 
cooling,  nearly  pure  potassium  chloride  separates,  provided  the  pro- 
portion of  magnesium  chloride  in  solution  does  not  exceed  three  times 
the  potassium  chloride.  The  hquor  may  be  used  for  dissolving  fresh 
portions  of  camallite.  The  potassium  chloride  may  be  purified  by 
washiag  with  cold  water  or  by  dissolving  and  re*crystallizing. 

Some  potassium  chloride  is  also  obtained  from  kelp  and  some  from 
the  hquors  left  from  the  manufacture  of  salt  from  sea  water. 

Domestic  production. — Potassium  chloride  has  been  produced  in 
this  country  during  the  war.  In  1918  the  production  of  muriate  of 
potash  was  31,486  tons  of  crude  salt,  containiug  18,184  tons  of  actual 
potash  (KjO).  In  addition  there  was  produced  6,589  tons  of  a  low 
grade  chloride  of  potash,  containing  901  tons  of  actual  potash  (Kfi). 

Imports. — ^Prior  to  1916  the  United  States  imported  most  of  the 
potassium  chloride  it  consumed  from  Germany,  the  amount  in  1914 
being  237,886  tons,  with  a  value  of  $7,915,523.  Since  then  the 
total  imports  have  fallen  oflf  greatly,  the  records  showing  only  606 
tons  in  1917,  mostly  from  Scotland  and  Japan,  and  723  tons  in  1918. 
There  have  been  no  imports  from  Germany  since  1916^  when  only  8 
tons  were  imported  from  that  country. 
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l^porCt  hy  eountriet. 
FOTAfiH,  ICU&IATB  OF. 


Imported  from— 

1900 

1910 

lOU 

Tons. 

Vahie. 

Tons. 

Value. 

Tons. 

Value. 

Germany 

181,809 
fl07 
128 
202 

$4,724,605 

22,527 

4,320 

7,645 

174,589 

85,635,011 

180,854 

16,843,719 

Netherlands 

^*     1   -J.    ... 

Belgimn 

AUoihen 

iu 

6*636' 

688 

71,479 
34,378 

Total 

132,734 

4,758,897 

174,734 

5,640,641 

192,507 

6,449,576 

Imported  from— 

1913 

1913 

1914 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Oenpany...,    . 

215,627 

285 

75 

87,225,779 
7568 
2,371 

201,200 

86,781,181 

236,218 

434 

94 

1,140 

87,854,896 

12,858 

3,529 

44,241 

Netherlajids 

^elgimp 

20 

866 
10 

AU  others 

Total 

215,957 

7,235,718 

201,220 

6,782,066 

237,886 

7,915,523 

Imported  from~ 

1916 

1916 

1917 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OermaTiy 

90,443 
10,163 

83,112,559 
434,282 

8 

8800 

N  eth  erlaiids 

Belgium 

All  ot'h^T" 

3,126 

119,277 

2,122 

460,631 

Total 

102,732 

3,666,118 

2,130 

461,431 

606 

8174,806 

Imported  from— 

1918 

1019 

Tons. 

Value. 

Tons. 

Value. 

Gfirmapy 

^If^therlftTicljf , , 

Belgium 

All  others 

Total 

723 

8105, 154 

1,677 

8201,307 

Imports  for  consumption, 

POTASH,  MURIATE  OF. 


Fiscal  year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


Quantity. 


Free.. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

.....do. 


Tons. 

132,740 

174,935 

191,324 

316,101 

199,854 

234,855 

102,882 

2,126 

606 

596 

1,677 


Value. 


84,758,906 

5,640,541 

6,449,575 

7,235,728 

6,737,757 

7,925,781 

3,660,353 

460,888 

174,806 

156,979 

201,307 


Value  per 

unit  of 
quantity. 


836.86 

32.24 

33.71 

33.48 

33.71 

33.75 

35.58 

216.78 

288.46 

283.88 

120.04 
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TARIFF  INFORMAiaON  SURVEYS. 


POTASSnrM  OHROMATS  AND  DICHBOMATB. 

Description.—Theae  are  both  salts  of  potash  and  chromic  acid 
and  have  much  the  same  uses.  Both  crystallize  well,  but  the  dichro- 
mate  being  much  less  soluble  in  cold  water  crystallizes  better  and 
is  the  one  usually  prepared.  The  chromate  may  be  converted  to  the 
dichromate  by  treatment  with  acids  and  the  dichromate  to  the 
chromate  by  treatment  with  an  alkali.  Potassium  chromate  is 
yellow  and  potassium  dichromate  is  orange  red. 

Uses. — Potassium  dichromate  is  used  to  a  much  greater  extent 
than  the  chromate  of  potash,  owing  to  its  greater  richness  in  chromic 
acid  and  the  fact  that  it  is  more  easily  crystallized  and  purified. 
It  is  a  strong  oxidizing  agent.  The  chief  uses  of  dichromate  of 
potash  are  in  the  chrome  tanning  of  leather,  textile  dyeing  and 
printing,  manufacture  of  chrome  pigments  and  colors,  pickling  of 
brass,  and  the  electroei^aving  of  copper  plates.  It  is  also  used  in 
bleaching  oils  andf ats,  for  other  oxidation  purposes,  and  as  a  chemical 
reagent.  Wherever  possible  the  cheaper  sodium  salt  is  now  being 
used  instead  of  the  potassium  salt. 

Manufacture. — ^Potassium  chromate  and  bichromate  are  prepared 
from  chrome  iron  ore  or  chromite,  the  larger  portion  of  which  is 
imported.  The  ore  is  pulverized  and  mixed  with  lime  and  po  tassixim  car- 
bonate. This  mixture  is  then  heated  to  bright  redness  in  a  strong  ctit- 
rent  of  air.  The  fused  mass  is  then  lixiviated  with  water  f  orniug  a  solu- 
tion of  calcium  and  potassium  chromates.  Additional  potash,  usually 
potassium  sulphate,  is  added  to  the  solution  to  convert  the  calcium 
chromate  into  potassium  chromate.  The  clear  solution  of  potassium 
chromate  is  then  drawn  oflf  and  treated  with  sulphuric  acid,  thus  pro- 
ducing potassium  dichromate  which  is  crystallized  from  the  solution. 

Domestic  production, — ^During  1918  there  were  four  producers  of 
potassium  chromate  and  bichromate  and  their  output  was  reported 
to  be  681,346  pounds.  Sales  during  that  year  were  reported  to  be 
1,003,598  pounds  valued  at  $407,793. 

Imports, — The  imports  since  1910,  have  not  been  more  than 
40,  000  pounds  and  have  been  entirely  negligible  since  1915. 

Imports  for  consumption, 

POTASH,  CHROMATE  AND  DICHROMATE  OF. 


Fiscal 
year. 


1909. 
1910. 
1911. 
1912- 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rate  of  duty. 


3  cents  x)er  pound . 
2\  cents  per  pound . 

do * 

do 

do 

1  cent  per  pound . . . 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Powids. 

171,541 

877^151 

22,880 

24,094 

27,671 

34,860 

40,227 

2,291 

2,404 

20 


Value. 


112,330.00 

43,037.00 

1,699.00 

2,273.00 

2,601.00 

2,822.00 

3,317.00 

391.00 

962.00 

8.00 


Duty 
collected. 


15,146.00 

19,735.00 

514.00 

542.00 

622.00 

348.00 

402.00 

22.00 

24.00 

.20 


Value 

per 

unit  of 

quantity. 


ia072 
.049 
.076 
.094 
.108 
.081 
.082 
.171 
.400 
.400 


Actual 

and 

computed 

ad 

yalorem 

rate. 


Percent. 

41.74 

46.86 

30.30 

23.85 

23.94 

12.35 

12.12 

5.86 

2.50 

2.50 


TARIFF  INFORMATION  SURVEYS, 


S3 


POTABSIXJH  CYANIDB. 

Description,— Votsssmm  cyanide  is  a  white  crystalline  solid.  It  is 
very  soluble  in  water  and  is  extremely  poisonous.  At  present  sodium 
cyanide,  because  it  is  much  cheaper  and  contains  a  larger  per  cent 
of  cyanide,  has  practically  driven  potassium  cyanide  off  the  market. 
Much  so-called  *' potassium  cyanide"  is  actually  sodium  cyanide. 

Uses. — ^Its  principal  use  is  for  the  extraction  of  gold  and  silver 
from  their  ores.  Potassium  cyanide  is  also  used  extensively  for 
fumigating,  especially  in  the  culture  of  citrus  fruits.  Other  uses 
are  as  a  solvent  for  electroplating  baths  and  as  a  flux  in  assaying  and 
metallurgy. 

Manufacture. — ^Potassium  cyanide  is  made  by  fusing  potassium 
ferrocyanide  with  potassium  carbonate  and  carbon  and  the  product 
purified  by  dissolving  in  alcohol. 

It  may  be  made  from  cyanamid  by  fusing  with  potassium  chloride 
and  carbon  when  the  cyanamid  and  potassium  chloride  combine  to 
form  the  cyanide.  The  crude  product  obtained  in  this  way  is  pure 
enough  for  many  purposes. 

Domestic  production. — ^Prior  to  the  war  domestic  production  did 
not  supply  the  demand,  considerable  amounts  being  imported.  The 
war  has,  to  a  large  extent,  cut  off  the  imports,  and  the  demand  has 
been  met  by  an  increased  production  of  sodium  cyanide  instead  of 
potassium  cyanide. 

Imports. — Prior  to  1913  the  import  of  potassium  cyanide  was 
more  than  2,000,000  pounds  per  year,  over  90  per  cent  of  which  came 
from  Germany. 

Imports  for  consumption. 

POTASH,  CYANIDE  OF. 


Fiscal 
year. 


1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 


Rate  of  duty. 


12}  per  cent. 

do 

do 

do 

do 

do 

Free 

do 

do 

do 

....do 

....do 


Quantiy. 


Pounds. 

2,752,983 

2,422,667 

2,325,289 

2,095,541 

950,890 

231,312 

1,005,487 

747,627 

43,705 

70, 147 

13,455 

444,581 


Value. 


S386,354 

328, 146 

326,972 

312,777 

137,535 

35,648 

147,611 

143,331 

9,311 

49,513 

3,150 

32,161 


Duty 
collected. 


148,294 

41,018 
40,871 
39,097 
17, 191 

4,45G 


Value  per 

unit  of 
quantity. 


SO.  140 
.135 
.141 
.149 
.145 
.164 
.147 
.192 
.213 
.706 
.234 
.072 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
12.50 
12.50 
12.50 
12.50 
12.  .50 
12.50 


35284°Al6— 21- 
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TARIFF  IKFORBCATION  8ITBVBT8. 
ImparU  by  countne$. 

POTASH,  CYANIDB  0P.» 
patUUe.] 


1913 

1013 

1014 

Imported  from— 

Pounds. 

Value. 

Pounda. 

Value. 

Pounds. 

ValuA. 

Oennany 

England 

Beigiuin 

Another 

2,391,719 

284,979 

145,432 

85,010 

8843,740 
41,073 
21,210 

777,441 
231,454 

8117,101 
20,405 

167,880 
40,616 

835,437 
7,806 

rpntAl 

2,767,170 

410,778 

1,008,805 

146,500 

217,446 

88,343 

X  ow** .•.•«.•.•••«•••.•.. 

[Free.] 


Imported  from— 

1014 

1016 

1916 

Pounds. 

Value. 

Founds. 

Value. 

Pounds. 

Value. 

Oennany 

460,043 
130,561 

850,360 
20,470 

170,072 

65,024 

709,707 

830,024 

838,710 

0,519 

104,676 

20,024 

26 
10,080 

835 

En£laii<f 

1,801 

Austria-Hunf  ai^. ............. 

All  other.... r..  I 

672 

126 

33,600 

7,475 

Total 

501,275 

70,056 

1,775,717 

163,728 

43,705 

9,311 

Imported  from— 

1017 

1018 

1919* 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

OWTnanV.  ......  .....--r-«r'r--r 

Jtn&UmA ^ 

10,088 

82,212 

Austria-Hunsary 

Suain 

130,770 

2,177 

290 

45,173 
664 
274 

1 

ty^au* 

Japan 

72,772 
31,807 

851,675 
24,533 

1 

All  other 

1 

1 

Total 

104,670 

76,208 

144,225 

48,323 

431,339 

824,170 

1 1900-1910  included  in  all  other  ohemioals.    1911  included  in  all  other  salts  of  potash. 
*  Entirely  from  Canada. 

FOTASSniH  FBBRIGYANIDB  (bBD  FBUSSIATB  OF  FOTABH). 

Description. — ^Potassium  ferricyanide  is  known  commercially  as  red 
prussiate  of  potash.  It  crystallizes  from  water  in  large  red  crystals 
without  water  of  crystallization.  It  is  poisonous  and  very  soluble  in 
water. 

Uses. — ^Being  a  powerful  oxidizer  it  is  used  in  calico  printing. 
Other  uses  are  in  the  manufacture  of  blue-print  paper  and  for  the 
production  of  pigments,  such  as  TurnbuU's  blue. 

Marmfadure. — ^The  usual  method  of  manufacture  is  to  treat  the 
ferrocyanide  with  chlorine.     This  is  preferably  done  in  solution. 

Domestic  production. — ^Figures  for  the  domestic  production  are 
not  available  but  it  probably  has  increased  considerably  since  1915, 
as  the  imports  have  shown  a  very  great  decrease  since  then. 
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Imports, — ^In  1914  the  imports  were  89,976  pounds,  nearly  all  of 
which  came  from  Germany  and  Anstria^Hmigaiy.  In  1916  the 
imports  were  only  slightly  less  but  in  1916  dropped  to  2,040  pounds. 
Since  then  the  imports  hare  increased  somewhat  and  in  1919 
amotmted  to  13,992  pounds. 


Fiscal 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


ImporUfoT  consumption* 

POTASH,  PRUS8IATE  OF,  RED. 


Rate  of  duty. 


8  cents  per  pound. 

do 

do 

do 

do 

do 

2  cents  per  pound. 
do , 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

77,256 

65,777 

56,082 

71,612 

65,316 

4,873 

85,108 

83,574 

2,040 

4,523 

9,924 

13,992 


Value. 


918, 522 
12,460 
10,230 
11,264 
11,302 
835 
14,490 
14,922 
3,182 
10,425 
18,495 
36,497 


Duty 
collected. 


16,180 

6,262 

4,406 

5,728 

6,225 

389 

1,702 

1,671 

40 

90 

198 

280 


Value 

per 

unit  of 

quantity. 


10.175 
.189 
.186 
.158 
.173 
.172 
.170 
.178 
1.56 
2.30 
1.86 
1.82 


Actual 

and 

computed 

ad 

yalorem 

rate. 


Pereeni, 

45.71 

42.23 

43.07 

50.86 

46.23 

46.69 

11.76 

11.20 

1.28 

.87 

.    1.07 

1.00 


POTASSIUM  FBRROCTANIDB  (tBLLOW  FRUSSIATE   OF  FOTASH). 

Description. — ^Potassium  ferrocyanide,  known  as  yellow  prussiate 
of  potash,  crystallizes  from  water  in  large  yellow  crystals  contaming 
water  of  crystallization.  When  heated  or  exposed  to  dry  air,  the 
crystals  lose  their  water  and  become  a  white  powder.  Potassium 
ferrocyanide  is  readily  soluble  in  water  and  is  not  poisonous. 

Uses. — ^Potassium  ferrocyanide  is  used  for  the  preparation  of 
Prussian  blue,  in  calico  printing,  for  dyeing  silk,  for  casehardening 
of  iron,  and  for  making  potassium  cyanide  and  ferricyanide.  Small 
amounts  are  used  in  the  manufacture  of  some  explosives  and  as  a 
reagent  in  analytical  chemistry.  Within  the  last  few  yeisirs  sodium 
ferrocyanide  has  replaced  potassium  ferrocyanide  for  most  purposes 
because  it  is  much  cheaper  and  in  many  cases  is  just  as  efBicient. 

Mcmufacture. — ^Formerly  the  method  for  manufacturing  potassium 
ferrocyanide  was  to  fuse  nitrogenous  organic  matter  with  potassium 
carbonate  and  iron  borings.  The  organic  matter  used  was  hides, 
hoofs,  hair,  blood,  etc.  After  fusion,  the  remaining  mass  was 
treated  with  water  near  the  boiling  point  for  some  hours,  the  solu- 
tion drawn  off,  and  the  ferrocyanide  allowed  to  crystallize. 

At  present  potassium  ferrocyanide  is  produced  almost  entirely 
from  the  spent  oxide  which  is  obtained  during  the  purification  of 
coal  gas.  This  is  first  treated  with  water  to  dissolve  out  ammonia 
and  soluble  salts,  then  dried,  the  sulphur  extracted  with  carbon 
bisulphide,  and  the  residue  mixed  with  lime.    This  is  then  heated 
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with  steam  and  fonns  calcium  f enocjanide,  and  on  treating  tlin  with 
potassium  chloride  a  double  calcium  potassium  ferroojanide  is 
fonned.  When  this  is  treated  with  potassium  carbonate,  calcium 
carbonate  separates  and  potassium  ferrocyanide  remains  in  solution. 
Domestic  producHan. — In  1909  the  United  States  produced  3,510,208 
pounds  of  potassium  ferrocyanide  and  in  1914,  3,204,684,  which 
probably  represented  a  little  less  than  half  of  the  total  consumption. 
In  1918  there  were  but  three  producers  and  their  output  was  457,267 

pounds. 

Imports. — ^The  imports  for  1914  amounted  to  3,508,229  pounds, 

more  than  50  per  cent  of  which  came  from  Germany  and  about  27 

per  cent  from  England.     In  1915  the  imports  were  2,316,736  pounds 

but  dropped  the  next  year  to  44,156  pounds.     In  1918  the  imports 

were  134,638  pounds. 

ImporUfor  eomumption, 

POTASH,  FRUBSIATB  OF,  YELLOW. 


Fisoal 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Bate  of  doty. 


4  cents  per  pound.. 

do 

do 

do 

do 

do 

li  cents  per  pound . 
do 


.do. 
.do. 
.do. 
.do. 


Quantity. 


Pounds. 

1,754,S77 

2,330,871 

1,777,818 

2,072,761 

2,812,408 

521,244 

2,966,984 

2,816,736 

44,166 

41,128 

134,638 

68,003 


VahM. 


1178,744 
229,907 
180,684 
203,296 
800,302 

58,455 
831,566 
255,711 

81,661 

32,251 
m,096 

45,860 


Duty 
ooUected. 


870,175 

93,234 

71,092 

82,910 

112,406 

20,849 

87,337 

28,959 

661 

514 

1,688 

725 


Value 

per 

unit  of 

quantity. 


80.102 
.097 
.101 
.098 
.110 
.112 
.111 
.110 
.717 
.784 
.825 
.790 


.Actual 

and 
eomputed 

valorem 
rate. 


Peretnt. 

80.26 

40.55 

39.37 

40.78 

3637 

85.07 

11.26 

11.32 

1.74 

1.59 

1.51 

1.58 


POTASBIUM  HYDBATX. 


Description. — ^This  substance,  also  known  as  caustic  potash,  or 
potassium  hydroxide,  is  a  white  solid  substance.  It  absorbs  water 
and  carbon  dioxide  readily  from  the  air  and  is  very  easily  soluble  in 
water,  giving  a  strongly  caustic  solution. 

Uses. — ^It  is  used  in  the  manufacture  of  soft  soaps,  in  the  prepara- 
tion of  oxalic  acid;  in  the  manufacture  of  some  dyes,  and  in  preparing 
caustic  lyes,  and  as  a  chemical  reagent.  Owing  to  the  great  advance 
in  price  of  potash  salts  it  is  being  replaced  wherever  possible  by 
sodium  hydroxide. 

Manufacture. — ^The  usual  method  of  manufacture  is  by  the  elec- 
trolysis of  a  solution  of  potassium  chloride. 

Domestic  production. — ^There  were  14  producers  of  potassium  hy- 
droxide during  1918  and  their  output  was  1,984,847  potmds,  of  which 
1,594,580  poimds  were  sold  for  $856,148. 
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Imports.— Since  1913  the  importa  have  declined  so  that  in  1917  the 
total  imports  amounted  to  only  68,096  pounds  as  compared  to  8,896,805 
pounds  in  1913.    Most  of  the  imports  before  1916  were  from  Germany. 

Importa  ly  eauniriei, 

POTASH,  HYDBATB  OF,  OE  CAUSTIC— NOT  IN  STICKS  OB  BOLLS. 

[Free.] 


Imported  from— 

1909 

1910 

1911 

Poonde. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

(^cmnfasf 

4,611,729 
699,  M7 
499,012 
385,937 
986,334 

1204,729 
21,091 
18,966 
16,789 
83,143 

6,188,411 
516  504 
606,677 
708,433 
776,276 

1256,608 
18,189 
23,184 
34,269 
25,699 

6,657,278 
778,157 
341,214 
463,200 
284,297 

1244,936 

22,314- 

12,044 

22,561 

8,162 

Tf^^iginin . ... 

Austrli^Hiiiicary 

XT?v1tM  Kinmorn 

All  othnrp 

Total 

7,082,069 

294,709 

8,793,891 

867,933 

7,424,146 

809,997 

Imported  from— 

1912 

1918 

19141 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

7,024,946 
64ll480 
167,022 
843,602 
353,102 

1280,895 

17,409 

6,330 

16,049 

9,839 

7,499,366 
416,282 
704,764 
123,278 
163,185 

1289,351 

16,169 

28,273 

6,238 

5,870 

1,682,631 

5,726 

260,764 

33,605 

400 

166,313 
190 

■pe'gtflm'. ...    . 

8,899 

2083 

64 

TTn1t4Ml  Kingdoin ... 

All  others..... \\]\\\\\\] 

Total 

8,420,062 

330,612 

8,896,806 

344,401 

1,983,126 

77,689 

POTASH,  HYDBATB  OF,  CONTAININO  NOT  MOBB  THAN  15  PEB  GBNT  CAUSTIC  SODA. 

[Free.] 


Imported  tram— 

1914* 

1916 

1916 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

5,867,066 
63,706 

291,040 
48,173 

197,292 

8219,986 

2,246 

18  285 

3,005 

10,667 

4,444,128 
47,988 

8179,599 
1,485 

4,500 

8700 

Belgium 

AuBtria^Hungary 

United  Kingdom 

52,272 
472,968 

5,918 
88,647 

All  others 

39,470 

8,782 

Total 

6,467,276 

249,129 

5,017,291 

225,549 

43,970 

9,432 

Imported  Irom— 

1017 

1918 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Germany .... 

Bel^nm 

Austria-Hungary 

United  KlngnAm 

11,356 
•66,740 

86,906 
24,508 

AiiQ^h^ffv .:      

Total 

68,095 

30,418 

11,782 

84,398 

466,620 

8124,568 

>  Figures  corer  period  July  1  to  Oct.  3, 1918,  inclusive, 
s  Figures  cover  period  Oct.  4, 1913,  to  June  30, 1914. 

>  Chiefly  from  Sweden. 
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ImpoffUfor  cofi««mp«ioii. 

POTASH,  HTDRATB  OF,  OR  CAUSTIC,  NOT  INCLTTBlllO  RXnKXD,  IN 


BTIOU  OR  ROI«LB. 


Fbnl 


igoo. 

1910. 
1911. 
1912. 
1918. 
1914. 


Bats  of  dnty. 


Frw. 


.do. 


..do. 
..do. 
..do. 
..do. 


QoHtllgr. 


7,0U,687 
8,785,491 
7,426,402 
8,422,007 
8,994.449 
1,986,326 


ValM. 


1294,708 
808,855 


. 


880,084 
848,500 

n,620 


Dutr 

oonaotod. 


VahMpw 

unit  of 
qoanttty. 


80.012 
.041 
.042 
.089 
.069 
.089 


AotOAland 

oompated 

•dTUonm 

rata. 


POTASH,  HYDRATE  OF,  OB  CAUSTIC,  BSFINED,  IN  STICKS  OB  ROLLS. 


1909. 
1910. 

mi. 

1912. 
1913. 
1914. 


l.oent  per  pound. 

....do. 

....do. 

....do 

/....do. 

U).R.U.8 

leant  par  pound. 


127,611 

ui,4ao 

82,854 

77,184 

112,821 

1 

18,751 


80,289 

11,094 

0,254 

8,096 

11,919 

1 

1,977 


81,276 

1,414 

828 

771 

1,128 


187 


.106 


90.073 

13.74 

.079 

12.76 

.112 

8.06 

.106 

9.68 

.106 

0.47 

9.48 


POTASH.  HYDRATE  OF.  NOT  CONTAINING  MORE  THAN  16  PER  CENT  CAUSTIC  SODA. 


1914. 
1915. 
1910. 
1917. 
1918. 
1919. 


Fraa.. 
.....do. 


.do. 
.do. 
.do. 
.do. 


6,579,125 

4,993,471 

39,770 

75,720 

11,732 

466,620 


8249,080 

225,002 

9,222 

88,648 

4,398 

124,563 


8Q1O88 
.045 
.282 
.450 
.375 
.0267 


FOTABflinM  lODIDX  AND  lODATB. 


J)t%cr%'g^Um  and  uses. — ^Potassium  iodate  is  of  very  little  commeroial 
importance.  Potassium  iodide  is  an  important  medicinal  and 
chemical  reagent.  Sodium  iodide  is  replacing  potassium  salt  to  a 
great  extent,  because  it  is  much  cheaper  and  for  most  purposes  it  is 
equally  suitable. 

Domestic  production* — ^During  1918  eight  manufacturers  reported  a 
production  of  521,678  pounds  of  potassium  iodide.  Sales  during  the 
year  amoimted  to  481;301  poimds,  valued  at  $1,587,656. 

Imports. — The  imports  of  potassium  iodide  and  iodate  were  small 
and  practically  negligible  prior  to  the  war.  Since  1916  the  import  has 
increased  until  in  1918  there  was  imported  65,992  pounds.  Japan 
has  expiorted  considerable  quantities  of  potassium  iodide  during  the 
waXi  and  it  is  likely  that  these  imports  were  from  that  country. 
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hnporufor  eonsumpUon. 

POTASH.  HTPBIODATE,  IODIDE,  AND  ZODATB  OF. 


89 


FiMsal 


1900. 
1010. 
1011. 
1012. 
1013. 


Rate  of  duty. 


26  oenti  per  pound. 

do 

do 

do 

do 


Quantity. 


Pounds. 
242 
142 
272 
238 
120 


Value. 


Duty 
eolleoted. 


3480 
276 
519 
461 
239 


Value  per 

unit  of 
quantity. 


86 

68 
60 
80 


82.02 
1.03 
1.91 
1.80 
1.90 


Actual 
and  com- 
puted ad 
Taloram 
lato. 


PircitU. 
12.86 
12.91 
13.10 
13.10 
12.66 


POTASSIUM  IODIDE. 


1014. 
1016. 
1016. 
1017. 
1018. 
1010. 


16  cents  per  pound, 
.do 


.do. 
.do. 
.do. 
.do. 


162 

4 

300 

24,357 
66,992 
26,003 


8491 

13 

1,032 

68,752 

133,611 

74,834 


834 
1 

46 
3,053 

v.cftfv 

2,884 


13.03 
3.25 
3.34 
2.41 
2.02 
2.88 


4.96 
4.62 
4.40 
0.22 
7.41 
6.20 


POTASSIUM  NITRATB. 

Description. — ^Potassium  nitratO;  or  saltpeter,  is  the  potassium  salt 
of  nitric  acid.  It  is  a  white  crystaUine  substance  which  is  easily 
soluble  in  water. 

Uses. — ^Potassium  nitrate  is  one  of  the  ingredients  of  ordinary 
gunpowder  and  of  some  other  explosives  and  fireworks.  It  is  also 
used  in  curing  meats  and  as  a  reagent  in  assaying. 

Manufacture. — ^Formerly  potassium  nitrate  was  obtained  almost 
entirely  from  niter  earths,  which  occur  mostly  in  India.  Now  much 
of  it  is  produced  by  the  double  decomposition  of  sodium  nitrate  and 
potassium  chloride.  Before  the  war  large  quantities  were  made  in 
this  way  in  Germany  from  the  potassium  chloride  of  Stassfurt  and 
sodium  nitrate  imported  from  Chile. 

Domestic  production. — ^There  are  no  deposits  of  potassium  nitrate 
in  the  United  States.  In  1914  there  was  produced  from  imported 
raw  materials  29,480,000  potmds  of  potassium  nitrate,  valued  at 
$1,244,051.  In  1918  production  by  four  establishments  amoimted 
to  16,250,433  pounds,  of  which  8,176,382  pounds  were  sold  for 
$2,206,788. 

Imports. — ^The  imports  of  crude  nitrate  in  1914  were  3,547,252 
pounds,  valued  at  $115,470.  In  1915  the  imports  amounted  to  only 
677,785  poimds,  but  increased  greatly  the  next  three  years,  amount- 
ing to  10,171,654  pounds  in  1917  and  8,815,327  pounds  in  1918. 
The  largest  imports  on  record  were  received  during  the  fiscal  year 
1919,  amounting  to  34,557,048  pounds,  valued  at  $1,298,291. 

Prior  to  1914  most  of  the  imports  were  from  Germany  and  British 
India,  but  with  the  beginning  of  the  war  the  German  imports  ceased 
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and  those  from  India  fell  off  greatly.  In  1916  and  1917  the  largeflt 
imports  were  from  the  United  Kingdom,  with  South  America  ranking 
second. 

Imports  for  consumption, 

POTASH,  NITRATE  OP  (OB  SALTPETER),  CRUDE. 


Fiscal 
year. 


1909.... 
1910.... 
1911...- 
1912.... 
1913.-.- 
1914-... 
1915. . . . 
1916... . 
1917..-. 
1918.... 
1919.... 


Rate  of  duty. 


Free.. 

do. 

do, 

do. 

do. 

do. 

do. 

do. 

....do. 
....do. 
....do. 


Quantity. 


Pounds. 

17,470,648 

11,848,195 

9,288,557 

6,172,441 
10,989,382 

3,547,252 
677,785 

5,412,130 
10,171,654 

8,815,327 
34,557,048 


Value. 


t512, 
349, 
2S2, 
213, 
288, 
115, 
22, 
734, 
904, 
956, 

1,298, 


473 

199 
835 
258 
995 
470 
483 
123 
506 
853 
291 


Duty 
ooUeeted. 


Value  per 
unit  of 

Actual 
and  com- 
puted ad 
Talorem 
rate. 

10.020 

Percent, 

.027 

.08 

.035 

.026 

.083 

.033 

.135 

.089 

.109 

.037 

POTASH,  NITRATE  OF  (OR  SALTPETER),  REFINED. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
P15. 
1916. 
1917. 
1918. 
1919. 


$11.20  per  ton 

do 

do 

do 

do 

do 

$7  per  ton 

do 

do 

do 

do 

do 


rofw. 

185 

$14,421 

1,165 

115,457 

380 

38,384 

198 

23,896 

176 

22,142 

34 

4,306 

128.5 

15,867 

54 

4,222 

2 

749 

288 

35,143 

43 

16,193 

1 

96 

$2,076 

13,054 

4,258 

2,214 

1,968 

385 

899 

238 

14 

2,016 

301 

7 


$77.95 

14.40 

99.00 

n.30 

101.00 

n.09 

120.68 

9.37 

125.80 

8.80 

126.65 

8.94 

123.48 

5.67 

78.18 

5.64 

374.50 

1.87 

122.00 

5.74 

376.60 

1.86 

06.00 

7.28 

Imports  hy  countries. 

POTASH,  NITRATE  OF  (OR  SALTPETER),  CRUDE. 


Imported  from— 

1909 

1910 

1911 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Oflmiany ,,-,.,.,,,,_,_,.,   _    , 

510 

17,400,555 

66,231 

1,360 

2,000 

$29 

510,357 

2,007 

40 

40 

450,556 
11,306,332 

$7,741 
339,690 

132,710 
9,144,837 

$2,195 
280,351 

British  fiidia 

United  Kingdom 

Canada 

All  others 

366 

9 

Total 

17,470,656 

512,473 

11,757,254 

347,440 

9,277,547 

282,r,49 

Imported  from— 

1912 

1913 

1914 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

(VrroftTiy r  - . . 

804,323 
6,171,431 

$13, 693 
213,258 

4,964,700 

6,166,352 

2,240 

23.178 

»  57, 156 

$80,593 

207,358 

30 

1,014 

1,497 

112,717 
3,433,863 

$2, 167 
113,177 

British  India 

United  Kingdom 

Canada 

All  others 

Total 

6,975,754 

226, 851 

11,213,926 

290,492 

3,546,580 

115,344 

1  Chiefly  Russia. 
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ImporU  by  countritf*---Continued. 

POTASH,  NITRATE  OF  (OR  SALTPETER)  CRUDE-Contintied. 


Imparted  from— 


British  India.... 
XTnited  Kingdom 

Canada 

Chile 

All  others 


Total 


1915 


Pounds. 


670,030 


i6,855 


677,786 


Value. 


122,083 


400 


22,483 


1916 


Pounds. 


1,106,770 

4,282,960 

120,415 


<  22, 400 


5,532,645 


Value. 


1162,706 

677,055 

27,605 


1917 


Pounds. 


4,363 


761,818 


456,000 
6,102,643 


3,467,520 
1,145,481 


10,171,654 


Value. 


682,300 
736,594 


77,720 
7,802 


004,606 


Imported  from— 


British  India.... 
United  Kingdom 

Canada 

Chile 

All  others 


Total. 


1018 


Pounds. 


257,600 
6,915,332 


32,080 
1,615,355 


8,820,367 


Value. 


134,500 
747,696 


1,432 
171,390 


056,018 


1910 


Pounds. 


11,046,550 


336 

22,719,197 

190,929 


34,557,048 


Value. 


1857,413 


66 

426,060 

14,752 


1,298,291 


iCuba. 


'Japan. 


POTASSIUM   PERMANGANATE. 


Description, — ^Potassium  pennanganate  forms  purplish  black  crys- 
tals with  a  greenish  metallic  luster.  These  dissolve  in  water,  giving  a 
deep  purple  red  solution.  It  is  a  powerful  oxidizer,  and  when  mixed 
with  organic  matter  may  cause  spontaneous  combustion. 

Uses, — It  is  used  largely  as  an  oxidizer.  It  is  used  for  bleaching, 
in  dyeing  shoe  leather  and  for  coloring  wood  a  deep  brown,  for  purify- 
ing ammonia  and  carbon  dioxide.  It  is  used  to  some  extent  in 
medicine,  especially  as  a  local  disinfectant  and  germicide.  It  is  an 
important  reagent  in  analytical  chemistry.  It  is  estimated  that  over 
50  per  cent  of  the  domestic  production  of  potassium  permanganate 
during  the  war  was  used  in  the  manufacture  of  saccharin. 

Manufacture. — The  usual  method  of  manufacture  is  to  mix  a 
solution  of  potassium  hydroxide  with  powdered  manganese  ore  and 
potassium  chlorate  or  potassium  nitrate,  evaporate  to  dryness,  and 
fuse  the  residue  until  it  becomes  pasty.  This  forms  potassium  man- 
ganate,  which  is  then  dissolved  in  water  and  treated  with  sulphuric 
acid,  chlorine,  or  carbon  dioxide.  On  evaporation  the  permanganate 
crystallizes. 

Another  method  which  is  used  in  this  country  is  to  fuse  manganese 
ore  with  caustic  soda,  producing  sodium  manganate.  This  is  oxi- 
dized electrolytically  to  sodium  permanganate  and  caustic  soda. 
This  solution  is  then  treated  with  carbon  dioxide,  forming  soda  ash, 
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which  crystallizes  on  evaporation,  leaving  the  sodium  permanganate 
in  solution.  The  sodium  permanganate  is  now  treated  with  a  potas- 
sium salt,  preferably  the  carbonate,  which  produces  the  potassium 
permanganate.  This  ia  separated  by  crystallization.  Sodium  per- 
manganate crystallizes  very  poorly. 

Domestic  production. — ^Prior  to  the  war  there  was  no  production  of 
permanganate  of  potash  in  this  country.  The  shutting  off  of  imports, 
the  demands  for  war  purposes,  and  the  large  demand  for  the  manu- 
facture of  saccharin  have  greatly  stimulated  the  industry  in  the  United 
States.  Several  firms  manufactured  permanganate  of  potash  in  this 
country  during  the  war.  In  1918  there  were  nine  producers  and 
their  output  was  562,416  pounds.  Of  this  quantity  530,837  pounds 
were  sold  for  $922,746. 

Imports. — ^In  1914  the  imports  of  potassium  permanganate  were 
1,351,855  pounds,  nearly  all  of  which  came  from  Germany,  but  by 
1916  they  had  fallen  to  208,979  pounds,  and  in  1917  to  5,695  pounds. 
In  1918  the  imports  were  43,826  pounds.  Some  was  imported  from 
Japan,  but  when  the  prices  fell  these  imports  were  reduced,  as  Japan 
was  not  able  to  export  to  this  country  at  the  lower  prices. 

Importifor  eomumption. 

POTASH.  PERMANQANATB  OF. 


Fiscal 
year. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rata  of  duty. 


26  per  cent 

do 

do 

do 

do 

do 

1  cent  per  pound. 
do 


.do. 

.do. 

.do. 

do. 


Quantity. 


Powndi. 

692,805 

565,216 

638,150 

432,937 

857,366 

75,260 

1,276,595 

1,080,304 

206,979 

5,606 

48,826 

18,107 


Aotual 

Vahia 

and 

Valna 

JMy. 

^  . 

oomputod 

T  BlUO. 

collected. 

unit  of 

ad 

quantity. 

rate. 

Ptreem. 

840,572 

810,143 

fa068 

35.00 

38,470 

0,610 

.067 

25.00 

44,135 

11,033 

.060 

25.00 

29,032 

7,483 

.060 

25.00 

25,314 

6,328 

.071 

25.00 

5,260 

1,317 

.070 

26.00 

85,796 

13,765 

.067 

14.88 

78,924 

10,303 

.076 

18.17 

56,146 

3,080 

.260 

3.72 

9,301 

50 

1.84 

.64 

106,104 

438 

2.42 

.41 

43,830 

181 

2.42 

.41 

POTASSIUM  ST7LFHATB. 

Description  and  uses. — ^Potassium  sulphate  in  the  pure  state  forms 
well-defined  crystals  which  are  soluble  in  water  and  have  a  bitter 
taste.  It  is  used  principally  in  the  crude  form  as  a  fertilizer.  It  is 
also  used  for  the  production  of  potassium  carbonate  by  the  Leblanc 
process  and  in  the  manufactiu*e  of  potash  alum.  Some  is  used  by 
glass  works. 

Manufacture, — ^Large  quantities  of  potassium  sulphate  are  manu- 
factured from  kainite  in  Germany  near  Stassfurt.  Kainite,  which  is 
a  double  sulphate  of  potassium  and  magnesium  containing  magnesium 
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chloride,  is  dissolved  in  water,  and  on  concentrating  this  solution  a 
mixed  sulphate  of  potassium  and  magnesium  separates.  This,  when 
treated  with  potassium  chloride,  forms  potassium  sulphate  and 
magnesium  chloride.  The  potassium  sulphate,  being  the  less  soluble, 
crystallizes  on  evaporating  the  solution. 

Potassium  sulphate  may  also  be  made  by  treating  potassium 
chloride  with  sulphuric  acid.  In  this  way  hydrochloric  acid  is  also 
produced. 

Domeatic  production. — In  1918  the  domestic  production  of  sulphate 
of  potash  was  6,897  tons  of  crude  salts  containing  3,294  tons  of  actual 
potash  (KjO). 

Imports. — ^Prior  to  the  war  all  of  that  consumed  in  this  country  was 
imported  from  Germany,  but  there  have  been  no  imports  from  there 
since  1915.  The  total  imports  in  1914  were  45,139  tons,  but  had 
dropped  to  661  tons  in  1917,  the  greater  part  of  which  came  from 
Japan.    In  1918  only  135  tons  were  imported. 


ImporUfor  consumption. 

POTASH,  SULPHATE  OP,  CRUDE  OR  REPINED. 


Plsoalyear. 


1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1014. 
1915. 
1916. 
1917. 
1918. 
1919. 


Rata  of  duty. 


Pree.. 
.....do. 
.....do. 

do. 

do. 

do. 

do. 

do. 

.....do. 
.....do. 
.....do. 
do. 


Quantity. 


Tons. 

27,239 

37,933 

47,441 

46,134 

42,877 

7,696 

37,389 

21,706 

2,427 

656 

136 

137 


Value. 


$1,148,607 

1,399,915 

1,952,370 

1,853,235 

1,798,369 

316,029 

1,572,462 

1,071,623 

197,808 

20,538 

19,837 

23,304 


Value  per 

unit  of 
quantity. 


$42.17 
36.90 
41.15 
41.06 
41.94 
41.47 
42.06 
49.37 
81.50 
31.30 
145.86 
170. 10 


Imports  hy  countries. 

POTASH,  SULPHATE  OF. 
[Free.] 


Imported  firom— 


Germany 

Netherlands 

United  Kingdom. 

Belgium 

All  others 


Total. 


1900 


Tons. 


26,923 


25 
206 
136 

37,290 


Value. 


$1,132,396 


1,190 

10,309 

4,711 

1,148,606 


1910 


Tons. 


87,987 

88 

135 


270 
38,480 


Value. 


$1,392,902 
4,082 
7,255 


7,995 
1,412,234 


1911 


Tons. 


46,960 

100 

300 

31 

50 

47,441 


Value. 


$1,927,504 

3,076 

17,787 

1,710 

2,291 

1,952,368 
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ImporU  by  eountri$9—0onthkued. 

POTASH,  SULPHATE  OF— ContJxiiiad. 

(Free.] 


1912 

1918 

1914 

Imported  from— 

Tone. 

Vahxe. 

Tons. 

Value. 

'  Torn. 

Vakw. 

O  AiPwnaYi  v                           .••■•*■••••* 

48,881 

608 

62 

26 

81,802,731 

18,630 

4,093 

1,382 

42,696 

$1,751,661 

48,998 

221 

915 

10 

tl,8S7,768 

ll!683 

IN  eiuerjanas.  ....-.-•••• 

ff7;827 
467 

uniieQ  xv-ingcioui------  •  ••--• 

49 

1,834 

All  ObUOTB  ...-•-•--• 

fPotal 

44,476 

1,826,836 

42,745 

1,753,485 

45,139 

l,8ir7,740 

Imported  from— 

1915 

1916 

1917 

Tons. 

Value. 

Tons. 

Vahie. 

Tons. 

Value. 

(ifinnany 

18,973 

1,274 

54 

206 

1,345 

$842,134 

70,403 

3,126 

9,710 

146,388 

Netherlands  -  

TTiiited  i^inFdoTn     

Belgium 

Allothera 

2,423 

$197,808 

661 

$20,538 

Total 

21,852 

1,071,761 

2,423 

197,808 

661 

30,538 

Imported  from— 

1918 

1919 

Tons. 

Value. 

Tons. 

Value. 

Gentiftny-  r ^,^^-,-,^,-^^ ^ 

NHhArl  ATI  fist.  -.    - 

V  nited  Kingdom 

Belginixi  ,,,tttt - - -rr 

All  others 

Total 

135 

$19,837 

137 

$23,304 

KELP. 


Description, — ^The  name  kelp  was  originally  applied  to  the  ash 
obtained  by  burning  seaweed.  This  was  recovered  for  its  soda  and 
iodine  content.  The  name  has  now  been  extended,  especially  in  the 
United  States,  to  apply  to  the  weeds  themselves,  especially  those  which 
may  be  made  to  yield  potash,  iodine,  and  other  valuable  products. 

Uses. — Kelp  is  used  principally  for  the  production  of  potash  salts 
and  iodine,  though  other  valuable  products  may  be  obtained.  Some 
of  these  are  acetic  acid,  butyric  acid,  propionic  acid,  and  acetone. 
It  is  reported  that  a  process  has  been  devised  for  obtaining  alcohol  in 
large  quantities  from  kelp.  Dried  and  ground  kelp  is  sometimes  used 
directly  as  a  fertilizer. 

Domestic  production, — ^Yery  little  kelp  was  utilized  in  this  country 
before  1914,  but  the  shortage  of  potash  salts,  due  to  the  war  in  E^ 
caused  the  utilization  of  large  quantities  of  seaweed  along  ' 
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coast.  A  number  of  plants  started  up  for  the  manufacture  of  potash 
and  other  products  from  kelp  and  at  least  one  of  them  had  a  capacity 
of  close  to  1,000  tons  of  fresh  kelp  per  day. 

Many  of  these  plants  have  already  shut  down  and  the  remaindw 
probably  will  be  compelled  to  if  the  price  of  potash  goes  doira  to 
anywhere  near  what  it  was  before  the  war. 

Imports. — Some  kelp  has  been  imported  but  the  imports  have  been 
very  small  and  irref[u)ar. 

EAtKm. 

DeseripHon. — ^Kainite  is  a  natural  product  which  occurs  in  the 
large  salt  deposits  of  Europe.  It  is  a  complex  salt  consisting  of  tlie 
sulphate  of  potash  and  the  sulphate  and  chloride  of  magnesia  and  the 
water  of  crystallization.  The  commercial  kainite  contains  at  most 
only  about  70  per  cfnt  of  the  minm^.  Wh^i  heated  with  wat«r 
under  pressure,  it  decomposes  into  a  double  sulphate  of  potassium 
and  magnesium,  potassium  chloride,  and  magnesiom  chloride. 

Uaet. — ^Kainite  is  used  in  the  crude  state,  without  any  treatment 
except  grinding,  as  a  fertilizer.  Some  ol  it  is  also  used  for  the  pro- 
duction of  potassium  sulphate. 

Domestic  production.  — The  United  States  produces  no  kainite,  all 
diat  is  used  being  importnd. 

MpOTte.— There  hiivo  benn  no  imports  since  1916.  AD  the  kainite 
imported  came  from  (lornmny.  In  1914  the  United  States  imported 
541,846  tons.  The  imports  have  since  decreased  until  in  1916  only 
64  tons  were  imported. 

Impnrlf/or  fnnmimption. 


Tfg^jtm. 

,..u„ 

My. 

<Mnnlitr. 
rnn.. 

II 

VnliiB. 

qunntltj. 

■?•::::::::::::::;;:: 

ii,m,ifl.i 

z|  (it?!  1(15 

ISS 

K.Ta 

'-;;;;;;; 

S:l:::: 

:1:'.Z.: 
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Jmparti  by  cou7Uri€$. 

KAINITBJi 

[Tree.] 


1912 

1913 

1914 

Imported  from— 

Tone. 

Value. 

Tods. 

Value. 

Tods. 

Value. 

Qermany 

Netherlandi 

Beleium 

484,882 
260 

12,398,818 
918 

466,796 

83,154  977 

586,904 

4,933 

10 

83, 554,607 

24,977 

76 

T/ttel    ........••••••■•■. 

486,132 

3,389,761 

466,795 

2,154,977 

541,846 

3,579,619 

X  oven  ,«••••••• 

Imported  from— 

1915 

1916 

1917-19 

Tons. 

Vahie. 

Tods. 

Value. 

Tons. 

Valuer 

QflrniRTiy . ,  r  -  - , .  t  . . .  - ,  - r . 

74,811 
1,338 
2,860 

8372,294 

9,201 

63,265 

Netherlands 

Franoe , . . . . 

Caba 

6 

68 

8300 
1,495 

p«Ti...... , 

Total 

79,004 

444,760 

64 

1.796 

•••••••      •• 

1  Included  In  "AH  other  fertilizers"  in  1909  and  1910  and  in  "  Manure  salts  and  kainite  "  in  1911.    There 
was  no  import  in  1917, 1918,  and  1919. 

Foreiffn  production. — ^The  salt  mines  near  Stassfnrt,  Germany,  fur- 
nished nearly  all  the  kainite  consumed.  These  mines  are  controlled 
by  a  syndicate  which  fixes  the  output  of  each  mine  and  the  price  of 
the  products. 

During  the  calendar  year  of  1913  there  were  sold  by  the  German 
Potash  Syndicate  in  the  United  States  445,706  tons  of  kainite,  most 
of  which  went  to  five  large  fertihzer  companies.  Nineteen  hundred 
and  thirteen  was  the  last  calendar  year  during  which  the  exports  to 
the  United  States  were  normal. 

HARDSAI/r  OB  '^HARTSALZ." 

Description  and  uses, — Hardsalt  is  the  name  given  to  one  of  the 
natural  products  obtained  from  the  Stassfurt  salt  deposits.  It  is  a 
mixture  of  about  20  per  cent  sylvine,  25  per  cent  kieserite,  and  56 
per  cent  rock  salt.  Hardsalt  is  used  principally  in  the  crude  state  as 
a  fertilizer. 

Imports. — ^All  that  is  used  in  this  country  is  imported  from  Ger- 
many. The  amoimt  used  by  the  seven  largest  fertilizer  companies 
in  1913  was  9,291  tons. 

MANTTBE   SAI/T. 

Description. — ^Manure  salt  is  a  name  applied  to  a  mixture  of  various 
crude  salts  which  is  used  chiefly  as  a  fertilizer.  Manure  salt  is  of 
rather  indefinite  composition,  but  contains  potassium  chloride  and  is 
sold  according  to  itB  content  of  KjO. 
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Mamifadure, — ^It  is  produced  by  a  partial  purification  of  natural 
products  and  is  essentially  a  mixture  of  pota^um  chloride^  magne- 
sium sulphate,  and  sodium  chloride. 

Manure  salt  is  sold  in  two  grades,  the  "single  manure  salt,"  sold 
on  a  basis  of  20  per  cent  E^jO,  and  the  "  double  manure  salt, "  sold  on 
a  basis  of  48  per  cent  ILJd. 

Imports. — ^Imports  of  manure  salts  during  the  calendar  year  1913 
amounted  to  223,687  tons,^  valued  at  $2,245,509,  but  have  fallen  off 
rapidly  since  then,  so  that  during  the  fiscal  year  1918  the  Lmports 
were  only  225  tons,  valued  at  $9,047. 

ImiporU  by  cowniHa, 

MANURE  BALTS.a 
[Free.] 


Imported  f rom— 

1911 » 

1912 

1913 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Oennany....« 

NnthwlBiid^ 

738,947 

13,888,164 

191,242 
374 

11,788,783 
2,300 

168,843 

1,300 

11 

1,648 

$1,765,007 

11,982 

811 

United  Kinedom 

1,308 
137 

10,824 
3,316 

All  others 

1,122 

22,988 

28,268 

Total 

740,392 

3,902,304 

192,738 

1,814,071 

171,802 

1,794,058 

ImiMXted  from— 

1914 

1916 

1916 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Oermany- .....,- 

256,703 

2,247 

1,876 

517 

92,696,671 
19,805 
36,715 
14,050 

60,285 

2,442 

2,736 

599 

$650,749 
40,636 
49,701 
19,613 

Netherlands 

United  Kinedom 

2,270 

$41,785 
40 

All  others 

Total 

261,342 

2,767,241 

66,062 

760,699 

2,271 

41,826 

Imported  from— 

1917 

1918 

1919 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Germany 

Netherlands 

United  Kingdom 

324 

17,794 

190 

$8,872 

All  others 

Total 

324 

7,794 

190 

8,872 

a  Included  in  "All  other  fertilizers"  in  1910. 


^  "Manure  salts  and  kainlt. " 


s  Figures  from  tfineral  Resources,  1917. 
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ImporUfor  eontumplion. 

yANURE  SALtS  (INCLUDING  DOUBLE  IIANUBE  SALTS). 

rN.  5.  p.  1.1 


rismlydU. 

Ratco(d.Hr. 

Qmnllty. 

V-.. 

Vali.o  IT 

!!i?;:::::::::::::::::- 

do 

V3 

t;jw 

tio.ai 

«|| ::::;:::::::: 

iii* 

Importt  ly  covntriei. 

POTASH.  ALL  OTHER  SALTS  0P> 
[Dutiable.) 


Importallrom- 

«11 

1«2 

„„ 

Pounds. 

Value. 

ro„nd=. 

Value. 

Pounds. 

Valu. 

'772; 139 

1460,  S,SR 

2,mn,Ml 

*'S;t^ 

2,4«l,r.n'; 
1,987,  IBO 

no!  ,588 
308,833 

.259,^,7 

Ml,  7*0 

M,15S 

335,541 

»,sso 

S, 650, 638 

586,573 

3,409,503 

296,239 

5,282,1*4 

ImBoHxUnna- 

.914 

m. 

.91. 

F^nd.. 

Value. 

Poanda. 

Value. 

Pounds. 

Value. 

167!  649 
315,653 

1258, 4M 
179,532 
*8,3M 

2,785,858 
684>B 

tMfl.SSI 
\',2I>I 

as 

113, 1(« 

111165 

6.776,588 

6ST,6ffi 

4,015.274 

m,!M 

280,289 

' 

Imported  trom- 

I9IT 

leis 

1919 

Pound. 

Value. 

Pounds. 

y^ 

Pounds. 

VsWe, 

13.408 

bisItto 

152,  ST4 

14,000 

'   23;605 

lfl>l 

'f.:Z 

1,0M,ETS 

a8e,976 

1,642,153 

8(0,S27 

247,789 

■  Included  In  all  other  cl 


laigoOaadlSlQ. 


TABIFF  IlfFOEMATION  SURVEYS. 
IFAaiMofcprtoeo/potoiA— Continued. 


l,N«ir  Turk,  spot.] 


i^tC%0.. 


CBB4TC  or  PoTua. 
[FwpoDiid,  Naw  York,  (pot-l 


Jnij.MW 

Octol)«c,mB 

JauuaiT,  ICIIS 

April,  ins 

JflfiiBlB 

OeWbM.lBlfl 

JanuBiT,  isao 

ApM.lSIO 

CTAXniE  or  FotAiH,  BirtJi.' 
(Far  pound.  New  York,  spot.] 

IWl-l.lBB. 

Apr.i,ma 

Jin*  1,1911 

8ept.S0,lWJ 


Bapt.29,lflH... 
Deo.  M,  1»U. . . 
Hv.  M,  IBIS-  ■  ■ 
luno^lfllS... 


ij»,iei8.. 

f.  1, 1918... 
D.  I, lfll7  ', 


II  Ctuods  or  PoTant,  ButK— Ooo. 
>.  1,1017 


I  OofeW,  ibIs'" 
n  jiDiiaiy,  1SI9--. 


•  Mpereonl. 

'  sA  listml  latw  Uiu  Januar?,  mV. 


[Fv pound, H«<r  Y«k,  ipot] 


J^2,1B17'.. 
Doc'.Bi.lBi:.'.' 


ApS^lB... 
Jifly.lBlB.-., 
OcfolMr,  IBIB 

Ap^l&O.. 


[Fee  pound,  New  York,  spot. 


sept.ja,in2... 

Dec.SO,UIZ. . . 
lfar.31,l<ns... 
JuMlftlBU... 
Bept.M.ieU... 
Dec.»,lV13... 
Jbr.SO.lBM... 
Iniwit,  1S14  .. 
3ept.2a,iai4... 
Deo.  31,11114... 
Uv.n,tBU.-- 
Imn  28,  nu... 
B«Bt.»,lS15... 
Jan.  3,1ns..... 
Apr.  S,  IBIS.... 


Jui.l,t«17... 


;s 
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TARIFF   INFORMATION   SURVEYS. 
WhoUtaU  pricct  of  potoifi— Continued. 


VmaxtBOT  FotIlkh  (KOto  »  peb 
ciNl;  Ba3L%  sn  l'EiiCKNt)-Con. 

Apr.3,mT 

Ji2T3,lSir 

Orf.  IjlMT 

Dec.  A,  1917 

April,  AlS 

Jdr  1,1818 

October,  mix 

jumuT,  1919 

April.  1919 

Jnir.lVU 

Ootob^,  1»B 

iSSi:7*r.v.:::::::.::::::::::: 

MDBiiTi  or  Potash  (Mikihuii.  BS 
FikCikt:  Basis,  SO  Percent). 

jPer  too,  New  York,  spot.) 

Jsn.a, 

Ua.i.31 

Uar'.M  .'. 

Junes*  

Julys,' wie.'.i'!;;; !;!;;!!!;: :;;;:; 
Ocf.?W16 

Jim.i,mily////^\'.'^"'.'.'.'.'.'.'.'.. 

JuVa.wii 

oct.i.ieiT 

Dec.  31,1917 

Apr.ljlBlS 

IiBr  1,1918 

October,  1918. 

Januanr,  1919 

April,  1919 

Mt,IM9 

OotoW,  m». 

ftnuBtJ,  1930 , 

April,  IWO 

HuBUtB  or  Potash  (UrNiHint,  9S 

Pee  Ckht;  Basih,  80  Per  Cent). 

[Per  ton,  Nev  York,  spot.) 
jBii.i,ieu. 

An.  1,1912 

jAfUma. 

Sept.  30,  IBIZ. 

Dec.  30^1911 

M»r.Sl,Mia 

June  3(L  1913 

8ept.38,ieit 

D<c.»,l>13 

BCH-SAmt 

June  %  1914 

8n>l.  S,  1914. 

Dec  28, 1914 

Ibr. »,  191E 

appt. zt'  aii///^\"'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

Jan.  3,  mo. 

Apr.  3,  Ifllfi 

Julys,  1918. 


ioaoo-  24aoo 


HDSUTI  or  POTASB)    UlHIUUH, 

98   I'EK  Cent:   Basis,  80  PKB 
Cent)— Continued. 

Oct  3,  1910 

ii^-i.im 

Apr.  2,  1917 

Ilfiy2,1917 

Oct.  1,1917 

"^ec.  31, 1917 

S.'//".'.'.'.'.'.'.''.'.'.'.'.'.'.'.'. 

xy///^'///.'.'.'.'."'.'.'.'.'. 

PEaXANOAHATI  Of  POTASU, 

o.  s.  p. 

[Per  pound.  New  l^otk.spot.J 
m.  1,1912 

Mw!  SI,  1913'."'!;;;;;;;;;;;;:;;;: 

aept.  arf.  i9js".!'"! '. " 

Deo.  S9,  1913 

Mar.2S,I9H 

June»19H 

S.-pt.  ai,  1914. 

Doe.  28,  1914 

MEU-.29,  1916 

June^KIS 

Jan.  s.i'aie.. ":;;;! ;!";:;;;";;;; 
Apt, 3,  1916 

Ilily3,Wlfl 

Oct.  2,1916 

J»n.l  1917 

Apr.  fc,  1917  " 

July  2,  1917 

Oct.  1,1917 

Dec.  31, 1917 

April  19L8 

July  1,1918 

October,  1918. 

JaDuary,  1919 

April,  1919 

July,1919 

Ocfaber,  1919 

jBBuary,  1920 

April,  1920 

CttLORAiB  or  Potash,  Powdebed. 

[Per  pound,  Now  York,  spot.] 

Jan.  2, 1912 

Apr.l,t9K 

July  1,1912 

8apt.  30, 1912. 

Deo.  30, 1912 

Mar.  31, 1913 

June  30.  ms 

tia^'.30\l9UV//^'.'.V/^'.'.'.'.'.'.'.'.'.'.'. 

Dec.  28,' 1911."."! !!!;;;  !!;;;;i:!;!! 

Mar.29,191S 

June28,  191i 

Bepl.  27, 1916. 


1326.00 

1280.60-  326.  X 
200.00- 32S.IXI 


Tariff  information  surveys. 
WhcUiaUpi 


[Ph  Km,  Mxr  York,  spot] 


Bspt.  io,  1912..- 

Uai.Sl.Wa.-- 
JnDe30,l«l3--- 
Bfpl. »,  ""3-- 


Hakd  Silt  (ICnmnnf,  is  Pxi 
Cent  K,0  nf  Boui). 

[Pbt  Ub,  New  York,  (pot.) 

Jia.l,in3. 


U-Sol 
U.M 
11.  U 
U.W     , 
U.10     I 
U.M      , 

uts    . 

U.W     < 
I3.Tg 


BrntJo.  1»U-- 
n«c  30, 1912. . . 

vu.ii.mt... 

Jnil«30. 1S13. .. 
Btpt-IB,  1913... 


EP«  pooDd.  N*w  Ytrt,  ipM.) 
Ju.i,igii 

juiyt.'iBia.v.!!!;;; 

Bapt.  10, 1812    . 

D«o.»,ioia 

Mir.Sl.lMa...  . 

June  ao,  1913 

stpt.af.igia 

DBo.a9,igtj... 

Mai.M.IBH 

JoDtU.lBU 

Summ,  Budrd. 

tF«r  poond,  N«w  TMt,  ipot.) 

Jin.],  1SI3. 

Apr.  1,1913 

Jjfljl.mi 

T>te.X,'lM2.. '.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

eapux.iazV//.'.'.'.'.',.'..'.'.'.'. 
D«o.a»,19U 

Uu.30,11114 


rISi: 


[Par  ton,  Nnr  Ytal,  spot.) 
Jsn.  1,1913 

Ji^"i,'i9i2.'."!!!!!!!!!!!l"!!!" 
Soptso.iBia. 

Dec  30, 1912 


u  Nomlual  irom  Ootober,  11 


JmuS&lBlG... 

s«pt.s:^iBis... 

Jan.  1,  ma 

Apr.t,191S.... 
JiOy  3,1910..... 
Oct.  2,  IBIS..... 
Jan.  1,1917..... 
■  IT.  3, 1917. . .. 

.Jy9,10n 

Dm.  31,1917... 

Apr.8,lfllg 

Joly^3 

Januarv,191B... 

April, 1919 

Ji57,i919 

January,  1930. . . 
April,  K» 


TABJFF  mWdBMAUOV  SUBTRB. 
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EaUt  o/dutg  on  indiifidual  taUi. 

POTASH,  BIOABBONATB  Of,  RXTINED. 


Aetof— 


1890. 
18Q4. 
M97< 
1009. 
1913. 


1890. 
1804. 
1897. 

1909. 
191S. 


1883. 
1890. 
1894. 
1807. 
1909. 
1913. 


1883. 

1890. 
1S94. 
1897. 
1009. 
1013. 


1883. 


1890. 

1894. 
1897. 
1909. 
1913. 


Pvw- 
graph. 


78 
76 

eo 

8 
8 

64 


Tuitt  olantfloatlon  or  diMilptlo&. 


Fotuh,  bioarbonati  of,  or  iop«roarbaiiftto  of,  and  salara- 

tm,  (»loliied  or  poarl-adi 

AU  diemloaloompounds  and  salts,  11.8.  p.  f 

do. 

.....do.. 

All  ohamloal  oontpoonds,  miztoras,  and  salu,  n.  s.  p.  f.... 
Potash,  bloarbonata  of ,  refined 


Bates  of  duty,  ^eoifle 
and  ad  Taioranu 


1|  oeots  per  poimd. 

26  per  cent  ad  valorMD. 

Da 

Bo. 

Do. 
i  oent  per  poond. 


POTASH,  GABBONATB  OF,  OBUDB  (OB  BLACK  SALTS). 


644 

6SB 

680 


Potash:  erode,  oarbonate  of,  or  fused 

Potash,  crude,  oarbonate  of,  or ''black  salts'' 

do.* 

Potash,  orude,  or  **b]aok  salts";  oarbonate  of  potash,  crude 

or  refined. 
.....do* 

Potash,  erode,  or  "blaok  salts";  carbonate  of. 


20  per  cent  ad  valorem. 
Free. 

Do. 

Da 


Da 
Da 


POTASH,  CHLOBATB  OF. 


64 
685 
505 
68 
61 
64 


Potash,  chlorate  of. 
Chlorave  of  potash. . 

do 

Potash,  chlorate  of. 
Chlorate  of  potash.. 
Potash,  chlorate  of. 


3  cents  per  pound. 
Free. 

Do. 
21  cents  per  pound. 
2  cents  per  pound. 
I  cent  per  pound. 


POTASH,  CHBOMATB  AND  BICHBOICATE  OV. 


48 
40 
09 
54 
62 
60 
64 


Chromate  of  potash , 

Bichromate  of  potash 

Potash,  bichromate  and  chromate  of. 

do 

...Ido 

do 

Potash,  chromate  and  bichromate  of. 


8  cents  per  pound. 

Do. 

Do. 
25  per  cent  ad  valorem. 
8  cents  per  pound. 
2i  cents  per  pound. 
1  cent  per  pound. 


POTASH,  CYANIDE  OP. 


02 


76 
60 
66 
64 
580 


All  chemical  oompounds  and  salts,  by  whatever  name 
known,  and  not  specially  enumerated  or  provided  for  in 
this  act. 

All  chemical  compounds  and  salts,  n.  8.  p.  f 

do. 


Cyanide  of  potassium . 

do 

Potash,  cyanide  of. . . 


25  per  cent  ad  valorem. 


Do. 
Do. 
12^  per  cent  ad  valorem. 

Frea 


i 


POTASH,  HYDRATE  OF. 


1883. 
1890. 


1894. 
1897. 

1909. 


1913. 


Cawtic  potash  (no  specific  provision  for  hydrate  of  potash) . 

Potash,  caustic  or  hvdrate  of,  refined,  in  sticks  or  rolls.... . 

(3austic  potash,  or  hydrate  of,  not  Including  refined,  in 
sticks  or  rolls. 

Caustic  potash,  or  hydrate  of,  including  refined,  in  sticks 
or  rolls. 

Potash,  caustic  or  hydrate  of.  refined,  in  sticks  or  rolls 

Potash,  hydnCte  of,  or  caustic  potash,  not  including  re- 
fined, in  sticks  or  rolls. 

Caustic,  or  hydrate  of  potash,  refined,  in  sticks  or  rolls 

Potash,  hydrate  of,  or  caustic  potash,  not  including  re- 
fined, in  sticks  or  rolls. 

Where  there  is  less  than  50  per  cent  of  caustic  potash 
or  more  than  10  per  ceilt  of  soda,  dutiable  as  chemical 
mixture  or  combination  of  alkalies  under  paragraph  3. 
(Dept.  Order,  T.  D.  32440.) 

Potash,  hydrate  of,  when  not  containing  more  than  15  per 
cent  of  caustic  soda. 

Potash,  hydrate  of,  when  containinir  more  than  15  per 
cent  of  caustic  soda  is  not  spedflcaUy  provided  for  and 
falls  within  paragraph  6  for  chemical  compounds  or 
salts,  XL  s.  p.  L 


20  per  cent  ad  valorem. 
1  cent  per  pound. 
Frea 

Da 

1  cent  per  pound. 
Free. 

1  cent  per  pound. 
Frea 


Da 
15  per  cent  ad  valorem. 


*  Carbonate  of  potash  was  held  under  the  act  of  1894  to  include  both  the  impure  and  refined.     (T.  D. 
17430,  G.  A.  8604;  10067,  0.  A.  4087;  foUowing  United  States  v.  Qiese,  88  Fed.,  602.) 


TABIFF  ISTOHMATION  SHRTEYS. 
BoUm  of  duty  on  tTuKviduat  *a{(«— Contiiiiied. 

POTASH,  HlfDRIODATB  OF. 


Tirlff  olualflcallOD  dt  ettatpUoa. 


rdDtT.ipMU 

idntomn. 


Xcwitaa 


'  jj  Ichainical  »nd  mBdiiJaal  compwiiida,  praHntlo 


POTASH,  lODATE  OF. 


Ailoh«mlcalaadniadiafiuioompoaiida,  pro| 
lum  tad  wits,  knd  GomMnatliuia  Uurc* 


^mmUaaa.m 


.  U  c«iiU  pK  pouml 
Do. 
Do. 
U  per  cent  *d  volonm. 


POTABSIUU  IODIDE. 


M  nnta  ptr  pound. 


POTASH,  MURIATE  OF. 


POTASH,  NITRATE  OF,  CRUDE, 


FolAflh,  ultTBleof,  ornltpeter,  cnidfl... 


b,  nitrate  of,  or  saltpeter,  crude. , 


POTASH,  NITBATS  OF,  REFINED. 


Uofpatash,  ocaaltpeier,  reflned... 
lijDltrateai,  or  saltpeter,  refined... 


I)  centa  per  pound. 
1  cent  per  pound. 
i  cent  per  pound. 


POTASH,  PBRHANOANATB  OF. 


anpounda  and  sBlta,  n.  a.  p.  t. . . 


All  chranicil  compounda, 
Potuh,  permanganate  oi. 


TABIFF  IITFOBMATION  SUBVEYS. 
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RaU9  of  duty  on  indwidual  «a2te— Continued. 

POTASH,  PBU88IATE  OF,  BED. 


Act  of — 


1883.. 

1890.. 

1894. 

1897. 

1909. 

1913. 


1883. 
1890. 
1894. 
1897. 
1909. 
1913. 


Para- 
graph. 


1883 
1890 
1894 
1897 
1909 
1913 

1883 

1890 
1894 
1897 

1909 

1913 

1883 
1890 
1894 
1897 
1909 
1913 

1883 
1890 
1894 
1897 
1909 
1913 


66 
73 
67 
66 
64 
64 


Tariff  classification  or  descriptton. 


Potash,  proflsiate  of,  red. 

do 

do 

do 

do 

do 


Rates  of  duty,  specific 
and  ad  valorem. 


10  cents  per  pound. 

Do. 
35  per  cent  ad  valorem. 
8  cents  per  pound. 

Do. 
2  cents  per  poond. 


POTASH,  PRUSSIATB  OF,  YELLOW. 


67 
73 
67 
66 
64 
64 


Potash,  prassiate  of,  yellow. 
do , 


.do. 
.do. 
.do. 
.do. 


6  cents  per  pound. 

Do.. 
26  per  cent  ad  valorem. 
4  cents  i)er  pound. 

Do. 
IJ  cents  per  pound. 


POTASH,  SULPHATE  OF. 


70 
685 
595 
644 
655 
580 


Potash,  sulphate  of. 

Sulphate  of  potash,  crude  or  refined . 

do 

do 

do 

Potash,  sulphate  of 


20  per  cent  ad  valorem 
Free. 

Do. 

Do. 

Do. 

Do. 


TARTRATE  OF  SODA  AND  POTASSA  AND  ROCHELLE  SALTS. 


29 

92 

75 

6 

6 

8 


Soda  and  potassa  tartrate,  or  Rochelle  salts. . . 
Tartrate  of  soda  and  potassa,  or  Rochelle  salts. 
do 


.do. 


Containing  more  than  90  per  cent  of  bitartrate  of  potash . 
Tartrate  of  soda  and  potassa,  or  Rochelle  salts 

Containing  more  than  90  percent  of  bitartrate  of  potash. 
Rochelle  salts,  or  tartrate  of  soda  and  potassa 


3  cents  per  pound. 

Do. 

2  cents  per  pound. 

4  cents  per  pound. 

5  cents  per  pound. 

3  cents  per  pound. 

4  cents  per  pound. 
2^  cents  per  pound. 


KELP. 


540 
623 
524 
5f9 
601 
523 


Kelp.. 

do. 

do. 

do. 

do. 

do. 


Free. 


Do. 
Do. 
Do. 
Do. 
Do. 


KAINITE. 


616 
625 
526 
591 
604 
525 


Kyanite  or  cyanite,  and  kainite . 
do 


.do. 
.do. 
.do. 
.do 


Free. 
Da 
Do. 
Do. 
Do. 
Do. 


COURT   AND  TREASURY  DECISIONS. 


PERMANGANATE   OF  POTASH. 


Permanganate  of  potassa,  used  almost  exclusively  as  a  disinfectant, 
was  held  dutiable  under  the  provision  in  the  act  of  1861  for  ''all  other 
salts  and  preparations  of  salts  n.  o.  p.  f ."     (Dept.  Order,  T.  D.  1545.) 


^^^^^^I^HBU  f  ^  . 

^^^^H^^^^-'-. 

fl!^^ 

^^^^^H^Ep  •■''^ 

■ 

^^^^^^ 

• 

^H^^2.' 

1 

^^BOT'XI'^i''--''' 

1 

J 

^^^^BBsm  ■'■4'' ' 

:*'^^: 
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68  lASHT  irrroBMinov  subvbts. 

Merchandise  described  as  "the  elementary  substance  known  aa 
potassium,  the  metallic  base  of  potash,"  was  held  dutiable  aa  "metal, 
unwrought."  (Appeal  of  Confcanaeau  Rapid  Foreign  Exprees  Co., 
T.  D.  9324.) 

OTANIOB  OP  fOTABanni. 

Cvanide  of  potassium  was  held  dutiable  aa  a  chemical  salt  not 
derived  from  coal  tar  under  paragraph  60  of  the  act  of  1894,  and  not 
exempt  from  duty  as  a  coal-tar  product  or  preparation  under  para- 
graph 443.     (G.  A.  3681,  T.  D.  17633.) 

A  mixture  of  cyanide  of  potassium  and  cyanide  of  sodium,  known 
commercially  as  cyanide  of  potassium,  was  held  dutiable  as  cyanide 
of  potassium  under  paragraph  66  of  the  act  of  1897,  and  not  as  a 
chemical  salt,  the  provision  being  construed  as  not  limited  to  the  pure 
potassium  cyanide.     (G.  A.  4777,  T.  D.  22521.) 

This  decision  was  followed  under  the  act  of  1909,  notwithstanding 
the  Government's  contentiou  that  paragraph  3  of  that  act  applied 
only  to  the  pure  cyanide  of  potassium  used  in  medicine,  as  by  virtue 
of  the  pure-food  law  the  impure  article  is  not  permitted  to  be  labeled 
or  sold  as  cyanide  of  potassium,  (Abstract  23365,  T.  D.  30645,  fol- 
lowed in  Abstract  23593,  T.  D.  30733;  Abstract  24026,  T.  D.  30969; 
Abstract  24475,  T.  D.  31165;  Abstract  24568,  T.  D.  31207;  Abstract 
27170,  T.  D.  32031;  Abstract  30514,  T.  D.  32943;  but  not  in 
Abstract  35678,  T.  D.  34468.) 

An  article  containing  22  per  cent  of  cyanide  of  potassium,  57  per 
cent  of  cyanide  of  sodium,  and  21  per  cent  of  other  substances  was 
held  on  the  testimony  to  be  commercially  cyanide  of  potassium 
within  parf^aph  64  of  the  act  of  1909,  and  therefore  dutiable  at  12) 
per  cent  ad  valorem  and  not  at  25  per  cent  under  paragraph  3  as  a 
chemical  compound,  mixture,  or  salt.  (Abstract  29723,  T.  D.  32823; 
Alffltract  30109,  T.  D.  32858;  G.  A.  7671,  T.  D.  34495;  Abstract 
36943,  T.  D.  34933.) 

But  a  substance  composed  of  10  per  cent  cyanide  of  potash  and 
the  remainder  cyanide  of  soda,  classified  as  a  chemical  compound, 
was  held  not  dutiable  as  cyanide  of  potassium.  (Abstract  36046, 
T.  D.  34609.) 

G.  A.  7571,  T.  D.  34495,  supra,  was  also  followed  under  the  act  of 
1913.     (Abstract  37164.) 

CARBONATE   Of  POTASH, 

An  article  consisting  of  carbonate,  sulphate,  and  chloride  of- 
potassa,  together  with  insoluble  matter,  containing  more  than  30  per 
cent  of  free  potash  and  constituting  the  crude  carbonate  of  potash, 
was  held  to  be  different  from  the  black  salts  of  commerce,  which  was 
dedared  to  be  the  crude  caustic  potash  from  which  the  carbonate  <^ 
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potash  18  made  by  one  process,  whereas  the  caustic  potash  of  com- 
merce is  made  by  another  process.    Gassification  was  made  mider 
the   Revised  Statutes  as  an  unenumerated  manufactured  article. 
(Dept.  Order,  T.  D.  6096.) 

Merchandise  described  as  ''a  species  of  crude  potash"  was  held 
dutiable  under  the  act  of  1883  as  '^potash,  crude/'  and  not  exempt 
under  the  provision  for  ''aniline  salts  or  black  salts  and  black  tares/' 
not  being  known  in  commerce  as  black  salts  and  admittedly  not  an 
aniline  salt.     (Appeal,  T.  D.  8601.) 

Carbonate  of  potash,  crude,  somewhat  advanced  toward  the  con- 
dition of  pearlash  and  not  so  crude  or  dark  colored  as  black  salts,  was 
held  exempt  from  duty  as  orude  carbonate  of  potash  under  the  act 
of  1890  and  not  dutiable  as  refined.     (G.  A.  1249,  T.  D.  12665.) 

Kefined  carbonate  of  potash  was  held  exempt  from  duty  under  the 

provision  in  paragraph  595  of  the  act  of  1894  for  ''potash,  crude, 

carbonate  of,  or  'black  salts,'  "  and  not  dutiable  as  a  chemical  salt. 

The  Government  contended  that  the  word  "crude"  in  paragraph  595 

qualified  the  phrase  "carbonate  of,  or  'black  salts,'"  and  that  the 

phrase  "potash,  crude,  carbonate  of,  or  'black  salts' "  covered  only 

one  product.    The  Board  of  General  Appraisers  held  that  the  said 

terms  should  be  applied  distributively  so  as  to  provide  for  crude 

potash,  carbonate  of  potash,  and  black  salts.    Its  view  was  sustained 

by  the  Circuit  Court  for  the  Southern  District  of  New  York  and  by 

the  Circuit  Court  of  Appeals  for  the  Second  Circuit.     (Dept.  Order, 

T.  D.  17380,  17381;  G.  A,  3604,  T.  D.  17430;  U.  S.  v.  Giese,  78  Fed., 

805,  T.  D.  17900;  83  Fed.,  692,  T.  D,  18810;  G.  A.  4087,  T.  D.  19067, 

overrulmg  T.  D.  17027.) 


BIOABBOKATB  OV  POTASH. 


Bicarbonate  of  potash  was  held  dutiable  under  the  Revised  Statutes 
as  a  medicinal  preparation.     (Dept.  Order,  T.  D.  4117.) 

Bicarbonate  of  potash  was  held  dutiable  as  a  chemical  salt  under 
paragraph  76  of  the  act  of  1890.     (G.  A.  548,  T.  D.  11189.) 

CAUSTIO  POTASH. 

Caustic  potash,  or  hydrate  of  potash,  was  held  not  to  assimilate  in 
character  and  use  to  pearl-ash  and  to  be  dutiable  as  an  unenumerated 
article  under  the  Revised  Statutes.  (Dept.  Order,  T.  D.  3940. 
Compare  T.  D.  420,  holding  calcined  potash  or  hydrate  of  potash 
similar  in  character  and  use  to  pearlash  and  dutiable  accordingly.) 

So-called  caustic  potash,  containing  less  than  50  per  cent  of  caustic 
potash  or  more  than  10  per  cent  of  soda,  was  held  dutiable  under  the 
act  of  1909  as  a  chemical  mixture  or  a  combination  of  alkalies  and 
not  exempt  from  duty  as  caustic  potash.     (Dept.  Order,  T.  D.  32440.) 


60  TARIFF  INFOKMATIOH  SURVEYS. 

Caustic  potash  may  vary  in  purity  froni  40  to  98  per  cent-  An 
article  allowing  by  chemical  analyais  the  presence  of  39.85  per  cent 
caustic  potash  was  held  to  be  the  commercial  article  sold  under  that 
name  and  entitled  to  free  entry  under  paragraph  656  of  the  act  of 
1909.     (G.  A.  7468,  T.  D.  33509.) 


Under  the  law  providing  separately  for  nitrate  of  potash,  crude, 
partially  refined,  and  refined,  saltpeter  was  held  dutiable  as  partially 
rc£ned  only  when  actual  process  of  refinement  had  taken  place  since 
the  first  crystallization.  Otherwise  than  in  that  form  the  article 
was  classified  as  crude  or  as  refined  according  to  its  condition.  (T.  D. 
674  of  1870.) 

BULPEATB   OP  FOTABH. 

Sulphate  of  potash,  the  only  common  use  of  which,  either  by  itself 
or  in  combination  with  other  materiab,  is  as  a  manure  or  in  the  manu- 
facture of  manure,  was  held  exempt  from  duty  under  the  act  of  1883 
as  a  substance  expressly  used  for  manure  and  not  dutiable  as  sidphate 
of  potash.  (Magone  v.  Heller,  150  U.  S.,  70,  remanding  38  Fed.,  908; 
Dept.  Oder,  T.  D.  17718.) 

All  substances,  whether  provided  for  by  name  or  otherwise,  which 
serve  to  enrich  the  soil  were  held  to  come  within  the  provision  in  that 
act  for  substances  expressly  used  for  manure.  (Schultz  v.  Cadwala- 
der,  43  Fed.,  290.) 

BiauiTOITK   OF  POTASH. 

Bisulphite  of  potash,  classified  by  the  collector  as  a  chemical 
salt,  was  held  to  be  a  combination  of  an  acid  and  an  alkah  base  and 
not  caustic  or  hydrate  of  potash,  and  hence  not  exempt  from  duty 
under  the  provision  for  "caustic  potaah,  or  hydrate  of,  not  including 
refined,  in  sticks  or  rolls,"  in  the  act  of  1890.  (G.  A.  496,  T.  D. 
11053.) 

POTASH   WATBE. 

Potash  water,  an  artificial  mineral  water,  was  held  not  exempt  from 
duty  under  the  act  of  1894  as  similar  to  lemonade  and  soda  water. 
(G.  A.  3619,  T.  D.  17480.) 
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PREFACE. 

This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee  on 
Ways  and  Means.  The  series  covers  all  of  the  articles  and  commodi- 
ties provided  for  in  the  tariff  act  of  October  3,  1913,  and  others  not 
specifically  provided  for.  It  is  arranged  in  the  numerical  order  of 
paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this,  industnal  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
and  another  grade  of  the  same  article  is  on  the  free  list,  the  article 
is  discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  '^ Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
oer  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  in  each  pamphlet. 

Thus  by  use  of  this  *' Introduction  and  Index,"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 

services  oi  Dr.  Grinnell  Jones,  C.  R.  DeLong,  Sidney  D.  Eorkpatrick, 

and  E.  E.  Stanford,  of  the  chemical  division  of  the  commission's 

staff,  and  of  others. 
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BLACKING,  CLEANING,  AND  POLISHING  PREPARATIONS. 


[Par.  11,  act  of  1913, 16  ptf  cent  ad  vakvem.] 


General  Information. 

Description  and  uses. — ^This  paragraph  covers  all  articles  used  as 
blacking,  polishes,  and  cleaning  preparations,  such  as  shoe  blacking, 
leather  polishes,  stove  polishes,  floor  polishes,  furniture  polishes,  auto 
body,  polishes,  metal  polkhes,  and  scouring  compounds  used  for 
cleaning,  and  wall-paper  cleaners. 

Production  of  blacking,  stains,  and  dressings  in  1914  was  valued 
at  $10,259,617;  of  polishing  preparations,  $5,228,178;  and  of  clean- 
ing preparations,  $5,565,846. 

Blackmg  and  all  creams  and  preparations  for  cleaning  or  polishing  hoots  and  shoes,  not 

containing  alcohol — Imports  for  consumption — Revenue, 

BLANCO  POLISH. 


Fiscal  years: 

1908 

1909 


1910. 

1911. 
1912. 
1913. 

1914. 


1916 

1916 

1917 

1918 

Calendar  years: 

1918 

1919 


Rates  of  duty. 


{ 


{ 


20  per  cent. 

....do , 

...do 

25  per  cent. 

^do 

.do 

.do 

.do 

15  per  cent. 

.do 

.do 

.do 

.do 


Quanti- 
ties. 


Values. 


13,983 

5,687 

1,539 

4,855 

14,948 

34,912 

21,854 

6,145 

11,852 

17,743 

21,229 

63,458 

24,821 

21,893 
22,089 


Duties 
oollected. 


$796 
1,137 
307 
1,213 
3,737 
8,728 
5,463 
1,536 
1,777 
2,661 
3,184 
8,018 
3,723 

3,284' 
3,313 


Value 
per  unit 

tlty. 


Actual 

and 

computed 

ad  YBlo- 

na&nt0. 


Percent, 
20.00 
20.00 

2a  00 

25.00 
25.00 
25.00 
25.00 
25.00 
15.00 
15.00 
15.00 
15.00 
15.00 

15.00 
16.00 


ALL  OTHER. 


Fiscal  years: 

1908 

1909 

1910 

1911 

1912 

1913 


1914. 


1915 

1916 

1917 

1918 

Calendar  years: 

1918 

1919 


{ 


25  per  cent. 

....do 

....do , 

....do , 

....do 

....do , 

.do , 

16  per  cent. 

.do , 

.do , 

.do 

.do , 


$21,626 
22,449 
35,171 
44,952 
41,764 
40,106 
5,488 
18,174 
17,161 
22,334 
36,649 
26,724 

28,186 
39,026 


•5' 

11, 
10, 

4; 


406 
612 
792 
238 
441 
026 
372 
726 
574 
360 
497 
008 


4,228 
6,854 


Percent. 
26.00 
26.00 
25.00 
26.00 
26.00 
26.00 
26.00 
16.00 
15.00 
16.00 
15.00 
15.00 

16.00 
16.00 
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Blaeking,  deaning,  trnd  polUhing  prtparali(yn»~-RaU*  of  duty , 

Ratca  ol  daty,  ipcoUlo 

and  kd  VBlweiii. 


or  dMcrlptlon. 


Follshlng  Dovdeia  of  even  deBalpUtai,  b;  w^terer  n 

known,  Incladlng  Frankfort  black    •    •    *, 
Blackfng  o(  aU  klnas 


Blacking  of  all  kinds;  all  cieams  and  prepaiatlons  lai  cleaobig 

or  polishing  boots  and  sboea. 
Blacking  at  all  kinds,  poUsMne  powdsn,  and  all  creams  and 

preparatfans  for  dea^ng  or  paUaHnf ,  not  specially  provided 

for  In  tbls  aectloD. 
ProvUii,  Tbat  no  preparatloiia  eonlatnlng  aleohal  shall 

be  oludBed  for  duty  under  th' "■ 


30p«rcs 


COTTET   AND  ThEASUET   DECISIONS. 

Blacking  of  all  kinds"  in  the  act  of  1897  included  all  forms  of 
e  polish,  among  them  White  Cream.  (G.  A.  4154,  T.  D.  19416,  of 
8.)  Nevertheless,  a  specific  provision  for  "all  creams  and  prepa- 
ionsfor  cleaning  or  polishing  boots  and  shoes"  was  added  in  1909. 
lanco"  was  held  to  come  within  this  provision.  (Abstract  24875, 
D.  31335,  of  1911.)  Hemovalin  1913  of  the  restriction  to  boots  and 
68  rendered  unnecessary  the  enumeration  of  polishing  powders, 
come  within  paragraph  1 1,  the  cream,  preparation,  or  powder  must 
'e  been  prepared  or  miported  for  cleaning  or  polishing  in  the  con- 
:on  in  wnich  it  is  imported.  Wrought  earth  for  use  m  the  manu- 
ture  of  polishing  creams  and  poliamng  pastes  are  dutiable  under 
aeraph  76.  (G.  A.  7594,  T.  D.  34697,  of  1914.)  Both  paste  and 
lid  polish  are  included.     (Abstract  41858,  of  1918.) 


BLEACHING  POWDER  OR  CHLORIDE  OF  LIME. 

[Par.  12,  act  of  1913,  one-tenth  cent  per  pound.] 

SUMMABT. 

Description. — Bleaching  powder  or  chloride  of  lime  is  a  white 
powder  which  evolves  chlorine  when  treated  with  an  acid.  It  is 
sold  on  a  basis  of  the  ^'available  chlorine''  content.  Bleaching  pow- 
der, in  spite  of  many  disadvantages,  has  been  the  best  means  of 
shipping  chlorine  until  within  recent  years  when  liquid  chlorine  was 
introduced.  As  its  name  indicates,  it  is  primarily  a  bleaching 
agent.  It  is  used  for  bleaching  pulp  and  paper  stock,  cotton  and 
linen  in  textile  mills  and  laundries,  and  for  the  purification  of  public 
water  supplies. 

Domestic  production. — The  production  of  bleaching  powder  in 
1914  amounted  to  310,380,000  pounds  valued  at  $2,916,225.  This 
quantity  was  nearly  twice  the  production  in  1909.  There  has  been 
no  census  of  production  since   1914.     The  United  States  at  the 

§  resent  time  (1920)  supplies  its  own  consumption  of  bleaching  pow- 
er.    During  the  fiscal  year  1918  there  was  exported   13,060,401 
pounds  of  bleaching  powder  valued  at  $558,066. 

The  manufacture  of  bleaching  powder,  on  a  commercial  scale, 
was  established  in  this  country  minng  1897  after  the  passage  of  the 
act  of  1897  which  placed  a  duty  of  one-fifth  cent  per  pound  on  the 
article.  From  this  time  on  the  industry  developed  rapidlj,  soon 
supplying  the  greater  part  of  our  own  needs.  Since  1915  the  imports 
have  been  negligible. 

The  materials  necessary  for  the  production  of  bleaching  powder 
are  lime  and  chlorine  gas.  The  chlorine  gas  is  a  joint  product  in 
the  manufacture  of  electrolytic  caustic  soda. 

A  large  part  of  the  bleaching  powder  is  made  at  Niagara  Falls, 
N.  Y.  It  IS  also  produced  by  two  firms  in  Michigan  and  one  firm 
in  California. 

There  is  a  marked  tendency  for  the  larger  consumers  of  bleaching 

Eowder  to  install  electrolytic  chlorine  plants  and  produce  their  own 
leach  in  liquid  form. 

Foreign  production. — The  largest  producers  of  bleaching  powder 
before  the  war  were  the  Unitea  States,  United  Kingdom,  and  Ger- 
many. At  the  present  time  (1920)  it  seems  safe  to  say  that  this 
country  is  manufacturing  as  much  if  not  more  bleaching  powder 
than  any  other  country. 

Imports. — Previous  to  1914  we  imported  between  40,000  and  60,- 
000  short  tons  of  bleaching  powder.  Between  70  and  80  per  cent 
of  this  came  from  the  Unitea  Kingdom,  and  most  of  the  remainder 
from  Germany.  Since  1914  the  imports  have  fallen  off  until  in  1918 
only  2  tons  were  imported. 

Prices. — Before  the  war  bleaching  powder  sold  at  a  constant  price 
of  about  $25  per  ton.  During  1916  it  was  quoted  as  high  as  $240 
per  ton.  At  the  beginning  of  1918  the  price  had  declined  to  about 
$50  per  ton. 
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Tarif  history. — Bleaching  powder  was  free  of  duty  until  the  pas- 
sage of  the  act  of  1897  when  it  was  made  dutiable  at  one-fifth  cent  per 
pound.  This  duty  was  reduced  to  one-tenth  cent  per  pound  by  the 
act  of  1913. 

BUtuAing  powder  (eMoride  of  lime) — Sumrnary  lable. 
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and  Na^tloQ  atthe  United  Btites  prior  to  the  IftlSflscal  year. 


General  Information. 

Description. — Bleaching  powder  is  also  called,  in  commerce, 
chloride  of  lime.  In  scientific  nomenclature  it  may  be  regarded  as 
a  double  salt  of  calcium  chloride  and  calcium  hypochlorite  mixed 
with  2  to  5  per  cent  excess  of  slaked  lime  and  a  little  water.  The 
chemical  formula  is  generally  conceded  to  be  CaClCKll.  When  it  is 
dissolved  in  water  it  forms  a  solution  of  calcium  chloride  and  calcium 
hypochlorite. 

It  is  a  white  powder  which  readily  evolves  chlorine  when  treated 
with  an  acid.  Bleaching  powder  absorbs  moisture  and  carbon 
dioxide  from  the  air  which  results  in  deterioration  and  decomposi- 
tion of  the  product.  It  must,  therefore,  be  shipped  in  air-tight 
containers,  such  as  sheet-iron  drums  or  wooden  barrels  painted  with 
asphalt  paint.  Even  with  these  precautions  it  deteriorates  slowly  in 
storehouses;  and  the  shaking  during  shipment  causes  more  rapid 
deterioration.     Hence  the  strength  of  bleaching  powder  ia  nearly 
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always  guaranteed  only  at  the  place  of  shipment.  Lunge  ^  states 
that  bleach  shipped  with  35  per  cent  available  chlorine  in  England 
should  show  at  least  32  per  cent  at  Hamburg  or  New  York.  It  is  a 
mistake  to  demand  a  hign-test  bleach  for  export  shipment,  as  a  high- 
test  bleach  deteriorates  faster  than  a  low-test  bleach.  In  order  to 
reduce  the  deterioration  to  a  minimmn,  the  bleaching  powder  should 
contain  2  to  5  per  cent  excess  of  lime.  In  spite  of  the  fact  that 
bleaching  powder  contains  a  low  per  cent  of  chlorine  (the  active 
constituent)  and  that  it  deteriorates  during  storage  and  shipment  it 
has  been  the  best  means  of  shipping  chlorine  until  within  recent 
years,  when  liquid  chlorine  shippea  in  steel  cylinders  became  a  rival 
of  bleaching  powder.  It  is  aoubtful  whether  liquid  chlorine  will 
replace  bleaching  powder  in  export  trade  on  account  of  the  back 
shipment  of  the  empty  cylinders. 

The  grade  of  any  product  of  bleaching  powder  is  determined  by 
its  percentage  content  of  available  chlorine.  Practically  all  bleaching 
powder  contains  at  least  30  per  cent,  and  is  sold  on  a  basis  of  '^35  per 
cent  of  available  chlorine.'^  That  is,  all  price  quotations  on  bleaching 
powder  refer  to  a  product  containing  35  per  cent  of  chlorine,  and 
contract  prices  are  usually  made  on  a  sliding  scale  basis  for  an  article 
which,  on  analysis,  shows  a  greater  or  less  per  cent  of  chlorine. 

Raw  maierims, — ^The  materials  necessary  for  the  manufacture  of 
bleaching  powder  are  lime  and  chlorine  gas.  Lime  is  produced  by 
burning  limestone.  The  lime  should  be  well  calcined,  and  should 
contain  over  95  per  cent  of  lime  (CaO),  but  little  magnesia,  carbonic 
acid,  iron,  and  insoluble  material,  such  as  clay  and  sand.  The 
chlorine  which  enters  into  the  manufacture  of  bleaching  powder,  in 
this  coimtry,  is  all  produced  by  passing  a  direct  current  of  electricity 
through  a  solution  of  common  salt.  This  method,  known  as  the 
''electrolytic  process,"  produces  chlorine  gas  of  a  high  concentration 
and  purity. 

The  production  of  bleaching  powder,  then,  is  dependent  on  the 
basic  raw  materials,  salt  and  limestone,  both  of  which  are  available  in 
large  quantities  in  this  country.  The  production  of  bleaching  powder 
requires  considerable  electrical  power,  out  the  cost  of  electrical  power 
is  not  so  vital  to  this  industry  as  to  most  other  electrochemical 
processes,  and  it  has  been  possible  to  operate  plants  dependent  on 
steam  power. 

Process  of  manufacture. — Quicklime,  of  a  suitable  purity,  is  slaked 
by  slowly  adding  water  until  the  resulting  product  contains  between 
2  and  6  per  cent  excess  of  water.  The  slaked  lime  is  sifted  to  remove 
all  lumps  and  then  shoidd  be  allowed  to  cool,  protected  from  the  air. 
For  the  absorption  of  the  chlorine,  the  lime  is  piled  on  the  floor  of 
chambers  to  a  depth  varying  from  1  inch  to  8  inches.  In  the  one 
chamber  process  bleaching  powder  can  be  made  without  turning  the 
lime,  if  tne  depth  does  not  exceed  2  inches.  The  three-chamber 
process,  which  is  more  or  less  a  continuous  one  and  operates  on  the 
coimter-current  principle,  permits  the  lime  to  be  piled  8  inches  deep. 
This  system  is  preferaole,  as  it  absorbs  the  chlorine  completely  and 
prevents  leakage  of  chlorine,  a  common  occurrence  in  the  one-chamber 
process.     The  chlorine  is  admitted  slowly  to  the  chambers  until  the 

1  Lunge.    SiUphuric  acid  and  alkali.    Vol.  3,  p.  643. 
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is  completely  chlorinated.  The  temperature  of  the  lime  during 
rination  should  be  kept  below  45°  C.  It  is  possible  to  make  a 
iger  bleaching  powder  during  cold  weather  than  in  warm  weather. 
r  chlorination  the  powder  ia  packed  in  drums  or  wooden  barrels 
ibipment.  In  France  it  is  the  custom  to  sift  the  bleaching  powder 
re  packing.     During  this  operation  the  bleach  loses  in  strength, 

the  resulting  product  will  keep  longer  and  is  much  better  for 
ment.  The  yield  of  bleaching  powder  obtained  ia,  in  good 
tice,  one  and  a  haif  times  the  quantity  of  lime  used. 
asenclever,  an  English  chemist,  overcame  serious  engineering 
iultiea  in  building  an  apparatus  for  carr/ing  out  this  process  in  a 
inuous  manner.  His  apparatus  is,  in  essentials,  a  series  of  con- 
Dus  conveyors;  the  lime  is  fed  into  the  top  while  the  chlorine  is 
m  in  at  the  bottom  in  a  direction  opposite  to  the  lime.  We  have 
nowledge  that  this  process  is  being  used  in  the  United  States, 
le  foreign  and  domestic  methods  of  manufacture  are  not  dis- 
lar,  the  primary  difEerence  being  the  method  used  in  the  produc- 
of  the  chlorine.  In  England  and  France  the  Deacon  and  Weldon 
esses  have  been  generally  used,  although  recently  the  electrolytic 
ess  has  gained  considerable  headway.  Both  ot  these  processes 
in  chlorine  by  the  oxidation  of  hydrochloric  acid,  which  nas  been 
uced  from  salt.  The  Deacon  process  oxidizes  the  hydrochloric 
by  means  of  air,  while  the  Weldon  process  uses  manganese  dioxide 
h  is  regenerated  and  used  f^ain.  Both  are  more  complicated 
.  the  electrolytic  process.  In  Germany  the  chlorine  ia  ootained 
I  the  electrolysis  of  solutions  of  sodium  or  potassium  chlorides, 
billed  labor  in  the  manufacturing  of  bleaching  powder  is  not  a 
ssity  so  long  as  the  plant  is  under  the  supervision  of  a  competent 
list. 

Qce  the  manufacture  of  bleaching  powder  in  this  country  is 
ndent  on  electricity  for  the  production  of  chlorine,  it  naturally 
ws  that  Niagara  Falls  should  be  a  center  for  this  industry.  How- 
,  it  is  not  confined  to  this  locaUty,  as  plants  in  other  parts  of  the 
itry  have  been  operated  successfully  on  electricity  generated 
I  steam  power. 

ipoHavi  uses. — Bleaching  powder,  as  its  name  indicates,  is 
itially  a  bleaching  agent.     It  is  used  for  the  bleaching  of  wood 

and  other  paper  stocks,  cotton  and  linen  fabrics,  cotton  for  the 
ufacture  of  gun  cotton,  and  as  a  bleaching  agent  in  laundries. 
also  used  in  the  manufacture  of  other  chemicals,  principally 
roform;  for  the  purification  of  public  water  supphes;  and  as  a 
fectant,  deodorant  and  germicide.  For  domestic  uses  it  is  sold 
aall  tin  cans  under  the  name  of  chloride  of  lime. 
ibstitutes  and  rival  commodities. — {a)  Liquid  bleach:  This  is  a 
ion  of  calcium  hypochlorite  and  chloride  produced  by  passim; 
■ine  into  a  solution  of  lime,  commonly  called  "  milk  of  lime."  fi 
sier  to  make  than  bleaching  powder  and  is  usually  produced  at 
ilace  where  it  is  to  be  consumed.  The  numerous  paper  and  pulp 
I  in  this  country  which  make  their  own  bleach  furnish  instances 
is  practice.  There  is  a  marked  tendency  for  the  lare;e  consumers 
leaching  powder  to  install  electrolytic  chlorine  plants  and  to 
uce  their  own  bleach  in  liquid  form.  This  tendency  has-been 
ntuated  by  the  war  demands  on  chloiine. 
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(6)  Liquid  chlorine:  Since  about  1910  this  article  has  become  a 
rival  of  bleaching  powder  and  is  fast  displacing  it  in  the  purification 
of  water  supplies.  It  is  also  being  used  for  bleaching  in  textile  mills. 
It  is  doubtful  whether  liquid  chlorine  will  take  the  place  of  bleaching 
powder  for  export,  owing  to  the  necessary  back  shipment  of  the 
containers. 

(c)  Hypochlorites  of  sodium  and  potassium:  Owing  to  the  high 
cost  of  potassium  salts,  the  hypochlorite  of  sodium  is  usually  made 
in  this  country.  It  is  produced  by  ^rspecial  electrolytic  ceU  at  the 
place  of  consumption,  or  it  is  made  from  bleaching  powder  by  treat- 
ment with  soda  ash.  Sodium  hypochlorite  is  preferred  to  lime 
bleach  in  the  bleaching  of  cotton  and  linen  because  it  gives  a  clear 
solution  and  because  the  salts  formed  during  the  bleachmg  are  easily 
removed  from  the  fabric  by  washing.  For  this  reason  it  is  used 
extensively  in  laundries  and  textile  mills. 

History  of  the  industry. — Bleaching  powder  was  invented  in  1799 
by  Tennant,  an  EngUshman.  It  was  first  made  in  the  same  year  by 
the  St.  Rollox  Works  (England)  and  sold  at  £140  (about  $700)  per 
ton.  The  early  development  of  the  manufacture  of  this  commercial 
product  took  place  in  England.  It  was  not  until  1897,  however, 
after  the  passage  of  the  tariff  act  of  1897,  which  placed  a  duty  of  one- 
fifth  cent  per  pound  on  bleaching  powder,  that  its  manufacture  was 
imdertaken  on  a  commercial  scale  in  the  United  States.  The  plant 
of  the  Dow  Chemical  Co.  at  Midland,  Mich.,  and  of  the  Castner 
Electrolytic  Alkali  Co.,  at  Niagara  Falls,  N.  Y.,  were  both  started  in 
the  latter  part  of  1897. 

The  industry  developed  rapidly  from  that  time  on.  As  shown  by 
the  Census  of  Manufactures,  tne  production  increased  from  21,958,000 
pounds  valued  at  $462,949  in  1899  to  310,380,000  pounds  valued  at 
$2,916,225  in  1914.  As  the  American  industry  expanded  to  meet 
our  own  demands,  there  was  a  gradual  decline  in  imports.  Not  until 
about  1908,  however,  was  there  a  marked  falling  off  in  imports.  This 
probably  was  due  to  an  increase  in  consumption  with  imported 
bleaching  powder  about  holding  its  own.  Just  prior  to  the  outbreak 
of  the  war  the  imports  of  bleaching  powder  had  fallen  off  30,000,000 
to  40,000,000  pounds;  they  have  since  become  negligible.  During 
the  1918  fiscal  year  only  4,285  poimds  were  imported.  The  importa- 
tion of  bleaching  powder  was  restricted  by  the  Shipping  Board  and 
the  War  Industries  Board.  The  reason  for  this  restriction  was  that 
Europe  was  the  only  source  of  imports  and  we  were  then  shipping  large 
quantities  of  bleacmng  powder  and  other  chlorine  products  to  Europe. 
Therefor^,  importation  of  bleaching  powder  from  Europe  was  a 
waste  of  shipping  space.  The  fact- that  we  are  now  supplying  our 
own  consumption,  and  that  during  the  1918  fiscal  year  we  exported 
over  13,000,000  pounds  is  sufficient  indication  of  the  development  of 
the  bleaching  powder  industry  in  the  United  States. 

Largest  producers. — ^Although  figures  on  the  actual  production  of 
bleaching  powder  in.  the  United  Kingdom  and  Gerinany  are  not 
available,  it  is  evident  that  these  two  countries  along  with  the  United 
States  are  the  largest  producers  of  bleaching  powder.  The  import 
statistics  show  that  70  to  80  per  cent  of  the  bleaching  powder  im- 
ported into  the  United  States  came  from  the  United  Kingdom  and 
the  greater  part  of  the  remainder  from  Germany.     The  following 
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compiled  from  official  publications  of  Germany  ■  and  the  United 
lom '  is  indicative  of  the  status  of  the  industry  m  these  countries: 
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lation  seems  to  indicate  that  at  this  time  the  United  States 
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Italy/  during  the  years  1909  to  1913,  inclusive,  produced  about 
10,000  short  tons  of  bleaching  powder  per  annum.  Special  Agents 
Series  No.  65,  Chemical  Industries  of  Belgium,  Netheriands,  Norway, 
and  Sweden,  by  Thomas  H.  Norton,  Bureau  of  Foreign  and  Domestic 
Commerce,  contains  information  on  the  bleaching-powder  situation 
in  these  countries.  The  annual  production  in  Bel^um  exceeds 
6,000  tons.  The  other  three  countries  are  dependent  on  foreign 
countries  for  their  supplies. 

Competitive  Conditions. 

Bleaching  powder  and  the  electrolytic  alkali  industry. — ^Bleaching 
powder  has  been  one  of  the  chief  marketable  forms  of  chlorine  gas, 
which  is  a  joint  product  of  the  electrolytic  alkali  industry,  the  other 
product  being  caustic  soda.  The  electrolytic  process  necessarily 
produces  caustic  soda  and  chlorine  in  chemically  equivalent  amounts, 
which  are  approximately  equal.*  The  chlorine  in  turn  will  produce 
roughly  two  and  one-half  times  as  much  bleaching  powder  m  com- 
parison with  the  caustic  soda  produced.  On  the  other  hand,  the 
demand  for  caustic  soda  is  far  m  excess  of  the  demand  for  bleach- 
ing powder  and  other  chlorine  products.  Therefore  the  limit  to  the 
amount  of  caustic  soda  which  can  be  produced  electrolytically  is 
determined  by  the  amount  of  chlorine  (bleaching  powder  and  other 
products)  which  can  be  disposed  of. 

In  an  effort  to  supply  a  greater  portion  of  the  large  and  profitable 
market  for  caustic  soda,  there  has  oeen  a  tendency  on  the  part  of  the 
electrolytic  alkali  industry  to  overproduce  chlorine  or  bleach.  The 
result  has  been  that  prices  for  chlorine  and  bleaching  powder  have 
ruled  so  low  that  manufacturers  claim  that  there  has  been  very 
little  if  any  profit  in  this  end  of  the  business.  The  prewar  price 
of  bleaching  powder  was  practically  constant  at  about  $25  per  ton, 
making  it  one  of  the  cheapest  chemical  products. 

Effect  of  the  war  on  the  electrolytic  industry. — ^The  war  produced 
a  large,  although  temporary,  increase  in  the  demand  for  chlorine. 
There  are  anumber  of  important  substances  used  in  poison-gas  war- 
fare which  require  chlorine  in  their  manufacture.  Three  of  these 
substances  which  were  used  in  the  greatest  quantities  were  chlorine 
gas  itself,  phosgene,  and  mustard  gas.  Even  before  the  entrance 
of  the  Umted  States  into  the  war  this  demand  caused  a  large 
increase  in  the  capacity  of  the  existing  chlorine  plants.  The  estimated 
requirements,  however,  became  so  great  and  the  prospects  of  dis- 
posing of  the  incijeased  output  when  peace  came  were  so  small  that 
private  concerns  were  imwiUing  sufficiently  to  enlarge  their  plants 
on  terms  acceptable  to  the  Government.  The  Government,  there- 
fore, erected  a  plant  to  supply  a  large  part  of  the  increased  demand 
due  to  our  entrance  into  the  war  at  Edgewood  Arsenal,  Md.  This 
plant  has  a  capacity  of  100  tons  of  chlorine  jgas  per  day. 

The  output  of  chlorine  during  1918  was  about  three  times  the  out- 
put during  1914.  The  war  undoubtedly  caused  substantial  increased 
productit^  ^^aparcity  in  £^laad,  France,  and  Germany. 

As  a  result  of  tms  increased  capacity  to  meet  war  demands,  it  is 
expected  that  keen  competition  will  result.  This  competition  will  be 
sharper  in  bleaching  powder  and  other  chlorine  products  than  in 
caustic  soda. 

>  From  Annuario  Statistico  Italiano. 
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war  demands  for  chlorine  made  it  necesBary  for  the  Govern- 
0  control  the  distribution  of  all  chlorine  products,  including 
□^  powder.  In  addition,  restrictions  were  placed  on  the  use 
;hing  powder  by  the  paper  and  pulp  mills, 
ij/n  competition. — Germany  in  the  past  has  interwoven  her 
9  industry  with  her  potash  industry,  which  has  monopolized 
rld's  markets.  Much  chloride  of  potash  is  treated  eleclzo- 
y  in  Germany  for  the  production  of  caustic  potash;  the 
5,  which  is  produced  sunultaneously,  is  charged  against 
ttg  powder  practically  free   of  cost,  since   the  value  of  the 

potash  is  sufficient  to  cover  all  the  cost  of  manufacture  of 
le  caustic  potash  and  chlorine  and  still  leave  a  lai^e  profit, 
eap  source  of  chlorine  is  lai^ely  responsible  for  the  rapid  rise 
manufacture  of  bleaching  powder  and  chlorine  products  in 
ly.  Germany,  prior  to  the  war,  had  increased  her  exports  of 
Q^  materials  until  they  were  equal  in  quantity  to  the  exports 
;hing  powder  from  the  United  Kingdom. 
firms  in  England  and  France  which  use  the  Deacon  and 

processes  are  apparently  at  a  disadvantage  in  the  production 
ihing  powder,  since  these  processes  are  more  comphcated  and 

more  attention  than  the  electrolytic  process.  Although 
ative  cost  figures  are  not  available,  the  Deacon  and  Weldon 
9S  appear  to  oe  more  expensive,  smce  the  electrolytic  process 
ually  being  installed  in  England  and  France.    Since  the 

of  the   armistice  marked  progress  has  been  made  in   the 
bment  of  electrolji^ic  chlorine  plants  in  Europe,  particularly 
ce. 
lany  and  England,  prior  to  the  war,  controlled  the  export 

bleaching  powder,  while  in  the  United  States  the  industry  nad 
ed  until  we  were  supplying  the  larger  portion  of  our  con- 
m.  The  war  forced  the  immediate  withdrawal  of  Germany 
)r  of  England  from  the  export  trade  in  this  article.  Thus  the 
trade  of  these  two  countries  was  thrown  open  to  the  United 
This  country,  by  increased  production,  has  been  able  to 
its  own  demands  and  to  develop  an  export  trade.  During 
il  year  1918  we  exported  some  6,000  short  tons  of  bleaching 

normal  competitive  conditions  restored  we  may  expect  ^a 
ned  effort  on  the  part  of  England  and  Germany  to  regain 
de.  This  will  undoubtedly  result  in  a  price-cutting  war  on 
ited  States  trade  in  this  commodity.     Our  chief  advantage 

competition  will  be  our  cheap  power  for  electrolysis,  but. 
■  this  will  offset  the  advantages  of  cheaper  labor  in  England 

cheap  source  of  chlorine  in  Germany  is  a  question. 


ProdM&m  of  bleoAing  powder  in  United  States 
("Federil  Ceoni"] 

' 

Year. 

Clammy. 

Value. 

Pound,. 
21,958,000 

t«2«e 

310,380,000 

1  Liafftd  ashyJoehlortleSiOhaBrSleMfilni  powder  Mid  oMaiileofliJliS.  " 
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Bleaching  powder  or  (Monde  of  lime — Imports  by  countries  (fiscal  years). 


Imported  from— 


Belgium 

France 

Germany 

United  Kingdom 
All  others 

Total 


1895 


Pounds. 


1,601,206 

1,436,825 

2,351,637 

94,642,090 

425,014 


100,456,774 


Value. 


$28,562 

21,026 

33,970 

1,554,845 

6,432 


1,644,835 


1896 


Pounds. 


1,373,706 

4,997,277 

4,893,376 

92,760,794 

28,724 


104,053,877 


Vedue. 


$20,359 

66,372 

64,089 

1,428,124 

414 


1,579,358 


1897 


Pounds. 


2,444,492 

9,511,852 

7,914,934 

79,236,840 

166,020 


99,274,138 


Value. 


$33, 9U 

117, 299- 

100, 42» 

1,121,472 

2,447 


1,375,560 


Imported  from— 

18981 

1898* 

1899 

Pounds. 

vaitror--^ 

Pounds. 

Value. 

Pounds. 

Value. 

IPeigiiiTH .  . 

301,435 
523,356 
953,767 
4,828,090 
114,000 

$4,102 

7,291 

10,998 

68,606 

1,590 

2,361,516 

9,850,095 

11,937,839 

83,262,490 

$29,631 

121,234 

130,631 

1,048,037 

1,780,561 

9,785,182 

11  166  411 

89,723,643 

651,463 

$18, 06a 
93,652- 

France 

fremi  wiv- .  - , X . . . . . 

112,127 
928,767 
6,662: 

United  Kingdom 

All  others 

Total 

6,720,638 

92,487 

107,511,940 

1,329,433 

113,107,250 

1,159,271' 

Imported  from— 


Belgium 

France 

Germany. 

United  Kingdom 
All  others. 

Total 


1900 


Pounds. 


3,412,886 

10,498,456 

18,563,952 

103,482,859 

444*999" 


Value. 


$38,414 

102,678 

177,682 

1.140,669 

4,686 


136,403,151 


1,464,019 


1901 


Pounds. 


1,809,660 

6,911,669 

22,414,748 

79,824,194 

262 


110,960,523 


Value. 


$23,119 

76,082 

226,846 

1,044,977 

4 


1,371,028 


1902 


Pounds. 


4,741,616 

10,437,496* 

28,441,862 

86,717,633 

913,089 


130,261,696 


Value. 


$62,840 

141,980 

344,830- 

1,226,346 

12,368 


1,788,364- 


/ 


Imported  from — 


Belgium 

France 

Germany 

United  Kingdom 
All  others , 

Total......  ^ 


1903 


Pounds. 


1,051,519 

6,942,375 

21,161,570 

79,641,953 

29,700 


107,827,117 


Value. 


$12,528 

71,391 

243,074 

799,533 

140 


1,126,666 


1904 


Pounds. 


855,453 

614,018 

22,411,069 

74,448,139 

•756,707 


99,085,386 


Value. 


$6,775 

4,843 

168,483 

585,446 

6,986 


■772,582 


1905 


Pounds. 


3,874,588 

1,322,348 

20,990,091 

68,581,632 

1 1,351,052 


96,119,711 


Value. 


$30,623- 

11,301 

144,822 

579,386 

10,150 


776,281 


Imported  from— 


Belgium 

France 

Germany 

United  kingdom 
Allothers 

Total 


1906 


Pounds. 


2,368,742 

2,805,452 

22,643,870 

80,630,717 

107,535 


108,666,316 


Value. 


$19,637 

21,770 

154,353 

682,564 

946 


879,260 


1907 


Pounds. 


1,801,484 

1,853,559 

19,813,102 

82,766,399 


106,231,644 


Value. 


$15,876 

14,937 

139,531 

710,020 


880,364 


1908 


Poimds. 


1,802,463 

2,120,215 

16,423,545 

69,772,014 

117,488 


90,235,616 


Value. 


$16,771 

16,098 

113,892 

607,749^ 

991 


764,601: 


1  Free  from  July  1  to  July  24, 1897,  under  the  act  of  1894. 

«  Dutiable  from  July  25, 1897,  to  June  30. 1898  under  the  act  of  1897. 

« Chiefly  Italy. 


35284^21— A-5- 
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if  poudiror  Moride  (tf  lime— Imports  bfeinmbi«t  (JUaal  jwi)— Continued. 


itot 

1110 

I«ll 

Founda. 

Valua. 

Found*. 

Vsluo. 

Pound*. 

vnue. 

.,!!!:1S5 

33, 519,  Ml 

•'■■S;SS 

Rslflss'oss 

300,887 

,11 

1>1 

,,S!;S! 

11,091,«M 

i; 389; 017 

s3,SM,eea 

«B4.osa 

•4,004.880 

710,  »»S 

9»,«l»,6Ti 

' 

iporMarrom- 

»» 

W13 

1.14 

Pound*. 

V«lue. 

Pounds. 

VHufc 

Pound*. 

Velue. 

Ml,  847 
3,afiS,3TT 
1B,4ST,4I» 

-■ss 

IS 

II 

3,!S;SS 

11 

34;  jot;  703 

s« 

78.900 

i;9oo 

a 

77,881 

ra,27«,o» 

fiai,4S8 

7«,!m.M8 

814,188 

47,423.8M 

portsarrom- 

■»■ 

UIB 

1917 

PouDda. 

VKlna. 

Pounds. 

Value. 

Pounds. 

Vkiue. 

-■11 

174,134 

435 

■■ffi;™ 

^;« 

04,  TU 

S 

i8,i»,6a 

197,003 

3,1B»,7SS 

80,434 

85,584 

' 

«,...- 

IMS              , 

msi 

m». 

ien> 

Ponnite. 

Vftio*. 

Pounds. 

VatQC. 

Pound*. 

Value. 

Pound*. 

ValD«. 

«8,a77 

11.  TW 

m,878 

15,953 

*,M6 

tlB4 

340,434 

3.983 

*,W 

1S4 

B39,881 

s,  caleodac  yeai  1930. 
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BUoMng  powtkr  or  Moridt  of  linu— Import*  for  amt»mptioti-—Rtvemie. 


BatnofdutT. 

QlUUltltiM. 

Values. 

waiBcted. 

Valua 

^' 

Fb«ig«r: 

ioonJ_i«rp«md 

31 

1 

164 

US,  Gee 

90,418 

lis 

1U,U3 
IMIM 

HO 

1 

!0Q6 

:SS 

.010 

'oro 

.IM 

.031 

.031 

■XI 

Fercmt. 

A  o^t  pec  pound.... 

^Tair^ 

4.73 

to  Oct.  S,  IflU.         ■  Dot.  1  to  loas  3a>  MM.         ■  FliitBiiUDUiialDa]eiidsc;eaT  19 

Chloride  of  lime  or  bleaching  powder — Domeilk  exports. 

FISCAL  YEARS. 


Exported  to- 

1M81 

1910 

IMO 

FOUnib. 

VbIiU. 

Ponnda. 

Value. 

Poundi. 

ValtiB. 

j. 

'I'm' 

307 

i 

S6|S34 

T8;n» 

iHB,a» 

1B,(B9,B1! 

f4ll0.14S 

' 

CALENDAR  YEARS. 


Ezportedto- 

1«8 

m» 

1920' 

Pounds. 

Value. 

Pounds. 

Value. 

Pounda. 

Value. 

lis 
IS 

119  snn 

W  JIM 

1.1 

1 

162 

1 

31 

108 
708 

Total 

e,uo,T9a 

sio.zeB 

21,019,786 

617,817 

J8.«i,a80  »i,i7B,a2i 

■  ExpnttsalMeeobltii powder Bre not]]  .    .___, 

yearllRS.   Ttny  weie  probably  too  nnall  to  b«  shewn. 

■  Tint  10  mmtha  otesleodai  year  1920. 


In  GommeiDe  and  Navlgiitlon  prior  to  the  Bscal 


TARIFP  INFORUATION  SUBVEYS. 


pomdtr  or  chUorvit  of  txau—Priea,  wholaaU  {emit  ptf  pound),  Iftw  York  tpot. 
[00  Paint  >nd  Drof  BapctUr.) 


isia 

ISU 

U14 

ins 

i«. 

1.35-1.30 
1.J5-1.W 

iii 

■til 

3.III-S.00 

!:i!:!:S 

i.M-i.«a 
i.so-i.ni 

14.0 
t.(M.ft 

1S17 

ins 

ins 

lazo 

i.Ti-i.<n 
t.  00-1.  to 

2.0-S.3S 

3.3t-S.10 

tSUoo 

1  prlco  quMatloiu  nu;  ba  bxma  la  the  fOUowIiig  pabUcMimi:  DaUf,  Nsw  York  CominBrcial; 
igtneerlng  Chamlitry,  Bad  Chta^in^nta. 

Bleaehiny  powder  {Mmidt  of  lime) — RaU*  of  duty. 


Taria  clUBiacatiaD  <g  deecriptlai. 


tates  of  duty,  ipcclflo 
■ndtd  vuonm. 


Lima,  chloride  of,  or  blnohlnc  powder . 
Lime,  ohlnids  ot,  or  MeBChing  powder. 
Lime,  chloride  of,  or  blettchlng  powder. 
Bleaching  powder,  oi  chloride  ol  lime. . 
Ble&chlue  powder,  or  chloride  or  Ume. . . 
Bleaching  powder,  orchlcalde  of  lime... 


i  cent  per  pound, 
iceni  per  poond. 
■It  oent  per  pound. 


Court  and  TBE.iauRT  Decisions. 

I  are  no  decisiona  directly  affecting  the  classification  of  bleach- 

'der  or  chloride  of  lime.     The  only  questions  in  issue  were 

'  certain  combinations  of  chemicals  constituted  the  commodity 

illy  provided  for  in  the  tariff  acts,  and  whether  tin  containers 

tiable. 

[ecisions  are: 

ans  containing  hleaching  powder  or  chloride  of  lime. — Held  not 

)  as  unusual  containers  under  the  act  of  1883. — Dept.  Order, 

)68. 

ollowing  articles  were  held  not  properly  classable  as  bleaching 

or  chloride  of  lime: 

ide  of  calcium. — Held  dutiable  as  a  chemical  compound  or  salt 

aragraph  92  of  the  act  of  1883.— Dept.  Order,  T.  D.  9008. 

Tiure  of  soap,  carhojMte  of  soda,  and  saponified  resin. — Held 

i  as  an  unenumerated  manufactured  article  under  section  4 

ct  of  1890.— In  re  Robs,  G.  A.  954  (T.  D.  12041). 

m  perborate,  31.67  per  cent,  and  sodium  carhonate,  68.4S  per 

leld  dutiable  as  a  cnemical  compound  under  paragraph  3  of 

of  1909.     The  term  "bleaching  powder"  was  said  to  have  a 

)wn  significance  in  chemistry  and  to  mean  either  calcium 

I  or  a  mixture  of  calcium  chloride  and  calcium  hypochlorite, 

)e  synonymous  with  chloride  of  lime. — In  re  Oberle  &  Henry, 

t  35745  (T.  D.  34496). 
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The  followinff  articles  were  held  not  to  be  lime  powder: 

A  mixture  of  lime,  carbonate  oflim^,  and  manganese  oxide,  lime  chief 

value, — Held  dutiable  as  lime  under  paragraph  90  of  the  act  of  1897. — 

In  re  Strohmeyer  &  Arpe  Co.,  Abstract  21596  (T.  D.  29922). 
Similar  merchandise. — ^Held  dutiable  as  a  chemical  mixture  under 

paragraph  3  of  the  act  of  1909. — Strohmeyer  v,  U.  S.,  2  Ct.  Oust. 

Appls.,  285,  aiaarming  Abstract  23840  (T.  D.  30865). 


UaUID  CHLOBINE. 

[Par.  (,  Mt  ol  leu.    IS  per  etnt  ad  valorem.] 
SUMMAET. 

Description. — Chlorine  is  one  of  the  chemical  elements  which  at 
ordinary  atmospheric  conditions  is  a  gas.  It  has  a  greenish  yellow 
color.  When  subjected  to  pressure  and  refrigeration  tne  gas  lic|uefies, 
forming  the  liquid  chlorine  of  commerce,  which  is  shipped  in  steel 
cylinders.  Chlorine  is  used  in  the  preparation  of  many  chemical 
compounds,  the  more  important  ones  are  bleaching  powder,  carbon 
tetrachloride,  monochlorbenzol,  chloroform,  monochloracetic  acid, 
tin  chlorides,  sulphur  chlorides,  and  phosgeue.  Liquid  chlorine  is 
rapidly  taking  the  place  of  bleaching  powder  in  the  purification  of 
public  water  supplies. 

Domestic  production. — The  1914  census  shows  about  6,000  short 
tons,  valued  at  $472,836,  as  being  produced  in  the  United  States. 
Calculating  from  the  quantity  of  electrolytic  caustic  soda  produced 
in  1917,  there  was  produced  simultaneously  112,400  short  tons  of 
chlorine  gas.  Only  part  of  this  quantity  was  marketed,  the  remainder 
bein^  used  in  the  plants  where  produced. 

Chlorine  is  prodiiced  in  this  country  exclusivelv  by  the  electrolytic 
process.  In  Europe  it  is  also  produced  by  the  Weldon  and  Deacon 
processes. 

Chlorine  is  produced  as  a  joint  product  with  caustic  soda.  Since 
electricity  is  used  in  the  manufacture  it  follows  that  large  quantities 
should  be  made  at  Niagara  Falls.  This  industry,  however,  is  not  as 
dependent  on  cheap  water  power  as  the  other  electrochemical  indus- 
tries, and  there  are  several  plants  located  in  different  parts  of  the 
country  which  produce  chlorine. 

There  is  no  direct  competition  from  foreign  sources  in  liquid 
chlorine,  only  chlorine  products  such  as  bleaching  powder  being 
imported. 

The  installation  of  an  electrolytic  chlorine  plant  involves  a  con- 
siderable initial  outlay  of  capital  for  buildings,  power  equipment,  and 
electrolytic  cells. 

Price.- — Liquid  chlorine  sells  at  about  15  cents  per  pound.  It  has 
only  been  quoted  on  the  open  market  since  about  July,  1916, 

Tariff  history. — Chlorine  or  liquid  chlorine  has  not  been  mentioned 
by  name  in  any  of  the  tariff  acts. 

General  Information. 

Description. — Chlorine  is  one  of  the  elements  which  at  ordinary 
temperatures  and  pressures  is  a  greenish-yellow  gas.  It  is  never 
found  free  in  nature,  but  occurs  in  the  combined  form  chiefly  as  the 
chloride  of  sodium,  pota^ium,  calcium,  and  magnraium.  Of  these 
compounds,  the  chloride  of  sodium  (salt)  is  the  source  of  all  the 
chlorine  produced  in  the  United  States. 
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Chlorine,  even  when  greatly  diluted  with  air,  has  a  characteristic 
irritating  odor.  It  can  not  be  breathed  to  any  extent,  as  it  readily 
attacks  the  membranes  and  is  very  suffocating.  When  inhaled  in 
small  quantities  it  produces  colds  and  larger  quantities  cause  vomiting 
and  the  spitting  of  blood.  The  gas  is  incombustible  m  air,  but  bums 
in  an  atmosphere  of  hydrogen  with  the  formation  of  hydrochloric 
acid.  Chlorme  can  be  liquefied  by  cooling  the  gas  to  minus  34°  C. 
or  by  subjecting  it  to  a  pressure  of  a.bout  6  atmospheres.  It  is  this 
property  and  the  fact  that  dry  chlorine  does  not  attack  iron  or  steel 
that  has  made  practicable  the  shipment  of  chlorine  as  a  liquid  in  iron 
and  steel  cjrlinders. 

Chlorine  is  a  very  active  chemical  agent  and  combines  with  many 
substances  at  ordinary  temperatures.  The  presence  of  water  causes 
chlorine  to  act  on  many  substances  that  in  the  dry  state  would  be 
unaffected.  Dry  chlorine  by  itself  or  in  the  presence  of  sulphuric 
acid  has  no  action  on  cast  iron,  wrought  W,  steel,  phosphor 
bronze,  brass,  copper,  zinc»  or  lead. 

Raw  materials, — ^Chlorine  is  produced  in  this  country  exclusively 
by  the  electrolysis  of  solutions  of  sodium  chloride  (salt).  The  salt 
for  this  purpose  should  be  pure,  or  must  be  purified  before  being 
electrolyzed.  The  salt  particularly  should  contain  no  sulphates  or 
barium  salts.  With  very  few  exceptions,  the  salt  produced  in  this 
country  is  admirably  suited  for  the  manufacture  of  chlorine  by  the 
electrolytic  method. 

Process  of  manufaciure. — ^The  production  of  chlorine  in  the  United 
States  consists  in  passing  a  direct  electric*  current  through  a  solu- 
tion of  salt  in  a  suitable  apparatus,  which  is  known  as  an  electrolytic 
cell.  Since  the  details  of  the  manufacture  vary  with  the  typo  of 
electrolytic  cell  used,  only  the  essential  steps  in  the  process  will  be 
described. 

Common  salt  is  dissolved  in  water  to  form  a  saturated  solution 
which  is  piurified  by  treatment  with  soda  ash,  thus  removing  any 
calcium,  magnesium,  iron,  or  barium  salts  that  may  be  present.  The 
solution  is  then  allowed  to  settle  or  is  filtered  to  remove  the  precipi- 
tated impurities.  The  clear  solution  of  salt  is  then  fed  to  tne  elec- 
trolytic cells  either  as  a  neutral  acid  or  alkaline  solution  according  to 
individual  practice.  The  salt  solution  as  it  passes  through  the  cell 
is  subjected  to  the  action  of  the  electric  current  which  decomposes  the 
salt  mto  chlorine  and  sodium.  The  chlorine  gas  is  withdrawn  from 
the  cells  by  means  of  a  vacuum  on  the  chlorine  compartment  of  the 
cell. 

For  the  production  of  liquid  chlorine  the  gas  is  now  thoroughly 
dried,  usually  by  the  means  of  concentrated  sulphuric  acid.  It  is 
then  compressed  by  means  of  a  special  type  of  compressor  and  then 
subjected  to  refrigeration  which  causes  it  to  liquefy.  The  resulting 
liquid  chlorine  is  stored  and  shipped  in  steel  cylinders  which  hold 
about  150  pounds  of  chlorine.  These  cylinders  are  tested  to  with- 
stand about  600  pounds  pressure.  The  chlorine  by  liquefaction  is 
reduced  in  volume  in  about  the  ratio  of  400  to  1. 

It  is  advantageous  to  have  a  source  of  cheap  electrical  power,  such 
as  water  power  for  the  manufacture  of  chlorme.  This  factor,  how- 
ever, does  not  appear  to  be  of  as  vital  importance  in  this  industry  as 
in  the  other  electrochemical  industries.     There  are  several  electro- 
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:hlorme  ptanta  which  produce  their  electric  current  for  electro- 

ly  steam  installations. 

:   manufacture   of   electrolytic   chlorine   requires   a   relatively 

amount  of  labor,  as  the  process  is  continuous  and  to  a  lai^e 
t  automatic. 

:  principal  types  of  electrolytic  chlorine  cells  used  in  the  United 
I  are  the  Townsend,  Castner-Kellner,  Dow,  Gibbs,  Nelson,  Allen- 
I,  Wheeler,  and  the  Billitcr-Siemena. 

addition  to  the  electrolytic  method,  chlorine  is  produced  in 
>e  by  two  other  processes,  the  Weldon  and  Deacon.  The  former 
ts  in  producing  chlorine  by  the  oxidation  of  hydrochloric  acid 
i  means  of  manganese  dioxide  (pyrolusite).  The  latter  process 
ces  chlorine  by  passing  a  mixture  of  hydrochloric  acid  gas  and 
er  copper  salts  at  a  temperature  of  about  460°  C  Both  of  these 
ises  are  more  complicated  than  the  electrolytic  one. 
wrtant  uses. — Chlorine  is  used  in  the  manufacture  of  the  follow- 
roducts:  Bleaching  powder,  carbon  tetrachloride,  chloroform, 
ir  chlorides,  chloral  hydrate,  monochloracetic  acid,  phosphorus 
ies,  phosgene,  tin  chlorides,  iron  chloride,  aluminum  chloride, 
ene  tetradiloride,  ethylene  chloride,  methane  chlorides,  bromine. 
[>rine  is  used  in  the  chlorination  of  many  oi^anic  compounds, 
»  benzol,  toloul,  napthalene,  and  anthracene. 
s  used  directly  or  m  the  form  of  bleachii^  powder  for  the 
ling  of  cotton  and  linen  goods. 

uid  chlorine  is  practically  supplanting  bleaching  powder  for  the 
:atioD  of  water  supplies,  especially  in  the  larger  cities, 
orine  is  used  to  some  extent  in  the  recovery  of  gold  and  silver, 
ise  at  one  time  was  very  promising  but  has  not  met  with  tie 
IS  thftt  was  expected  and  therefore  this  use  of  chlorine  is 
ising. 
i  used  as  ao  oxidizing  ^ent  in  the  manufacture  of  arsenic  acid 

preparation  of  lead  arsenate. 

Urn/  of  the  industry. — Chlorine  has  been  known  since  1774  when 
s  first  prepared  by  Scheele,  The  industrial  application  of 
ae  was  developed  during  the  years  following  1868.  During  this 
the  Weldon  and  Deacon  processes  were  put  into  successful 
ion  on  an  industrial  scale.  Both  of  these  processes  have  never 
ntroduced  into  this  country.  In  1897  the  electrolytic  chlorine 
iry  was  established  in  the  United  States  for  the  manufactm-e  of 
ling  powder. 

I  development  of  the  liquefaction  of  chlorine  began  in  Eiirope 
'Ut  1890  and  since  that  tune  has  gained  considerable  importance, 
quefying  of  chlorine  and  the  development  of  the  uses  for  liqmd 
ae  in  tlus  country  have  been  within  recent  years.  Since  the 
uction  of  liquid  cnlorine  in  the  United  States  the  industry  has 
!ssed  rapidly,  owing  to  the  increased  demands  for  liquid  chlo- 
s  a  bleaching  agent  and  for  the  purification  of  public  water 
es. 

:  chief  disadvant^e  of  liquid  chlorine  is  the  initial  cost  of  the 
iers  and  the  fact  that  the  cylinders  must  be  returned  to  the 
Tacturer  for  refilling.  This  latter  fact  makes  it  doubtful 
er  liquid  chlorine  wul  completely  replace  bleaching  powder  as 
ns  of  exporting  chlorine. 
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Chlorine  and  liquid  chlorine — Production  in  United  States. 

OFFICIAL  SOURCE. 


Year. 


1899. 
1904. 
1909. 
1914. 


Quantity. 


Poundf. 


12,217.000 


Value. 


$31,469 

98,853 

332, 187 

472,836 


OTHER  SOURCES. 
[From  United  States  Geological  Survey.] 


1917 1. 


Sbort  tons. 
....  112,400 


Note.— Listed  as  chlorine. 

1  The  Geological  Survey  reported  the  production  of  126,570  short  tons  of  caustic  soda  as  being  produced 
electrolytically.  Simultaneously  there  would  have  been  produced  about  112,400  short  tons  of  chlorine. 
This  amount  was  not  all  marketed,  as  some  was  consumed  in  the  plants  where  produced. 

Liquid  chlorine — Prices,  wholesale  (cents  per  pound),  spot  New  York. 

fOil  Paint  and  Drug  Reporter.] 


Year. 

January. 

April. 

July. 

October. 

1916 

15-24 

14-15 

164-17 

8-10 

9-10 

16-24 

1917 

llJ-12.3 

10-15 
8-9 

14-16 

1918 

14-16 
11-13 

7-8 

7i-20 

1919 

1920 

9h-U 

1  Nominal. 


CAFFEINE  AND  CAFFEINE  COMPOUNDS. 

[Pu.  13,  Kt  a(  1»13.) 


SUUHABT. 

manufacture  of  the  alkaloid,  caffeine,  in  the  United  States  is  a 
ely  small  industry  and  is  restricted  to  a  few  firms.  Prior  to 
ar  it  supplied  approximately  two-thirds  of  the  domestic  con- 
ion,  and  has  an  output  of  about  150,000  pounds,  worth  in  the 
lorhood  of  $500,000.  Its  principal  competitor,  the  German 
:al  industry,  was  cut  off  from  the  American  market  in  1915, 
iports  immediately  fell  from  54,000  pounds  in  1915  to  an  arer- 
less  than  3,000  pounds  for  the  period  1916-1920.  The  domestic 
^tion  had  increased  in  1919  to  241,615  pounds,  valued  at 
,682.  The  price  of  the  alkaloid,  which  was  about  83.25  per 
in  1914,  has  practically  doubled  since  that  time.  During  the 
y  in  1916  it  reached  a  maximum  of  $17  per  pound. 
lOugh  a  number  of  familiar  plant  products  contain  caffeine,  the 
laterial  best  suited  for  its  commercial  manufacture  has  proved 
the  dust,  sweepings,  and  waste  obtained  from  the  tea  industry. 
T  small  quantity  of  caffeine  is  obtained  from  the  dust  and  crus- 
i  recovered  from  the  flues  of  coffee-roasting  plants,  while  in 
my  the  product  was  prepared  prior  to  the  war  by  extraction 
I  whole  coffee  beans.  The  coffee  so  extracted  was  sold  as 
leinated"  coffee.  The  process  was  also  put  into  operation 
country,  and  some  caffeme  is  reported  to  have  been  produced 
way.  Caffeine  has  also  been  prepared  synthetically  from  uric 
Caffeine  and  its  compounds  are  used  in  medicine,  but  the  pre- 
ant  use  is  in  the  manufacture  of  soft  drinks  of  the  Coca  Cola 

Japanese  chemical  industry  is  now  attempting  to  secure 
,ny's  former  position  as  a  dominating  factor  in  the  caffeine 

Japan  possesses  several  competitive  advantages,  the  most 
jant  of  which,  perhaps,  is  her  close  proximity  to  an  abundant 
of  the  raw  material.  Tea  waste,  which  contains  only  about 
cent  of  caffeine,  is  a  very  bulky  material,  and  the  American 
acturers  have  found  its  transportation  expensive  as  well  as 
It  to  secure. 

tariff  problem  of  chief  interest  is  the  relation  between  the  rates 
y  on  the  raw  material  and  the  finished  product.  Since  1913 
rmer  has  been  dutiable  at  1  cent  per  pound  and  the  rate  on 
e  has  been  $1  per  pound.  Since  about  50  pounds  of  tea  waste 
quired  to  produce  1  poimd  of  caffeine,  the  duty  on  the  raw 
al  amounts  to  50  cents  per  pound  of  caffeine  contained. 
uty,  together  with  the  large  difference  in  ocean-freight  rates, 
the  importation  of  the  prepared  alkaloid  rather  than  its  raw 
al. 
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General  Information, 
provisions  in  the  act  of  1913. 

13.  Oaffein,  $1  per  pound;  compounds  of  caffein,  25  per  cent  ad  valorem;  impure 
tea,  tea  waste,  tea  siftmgs  or  sweepings,  for  manufacturing  ptuposes  in  bond,  pursuant 
to  the  provisions  of  the  act  of  May  16, 1908, 1  cent  per  pound. 

Note.— -The  act  of  May  16, 1908,  is  given  in  T.  D.  29311.    See  page  33. 

DESCRIPTION  AND  USES. 

Occurrence. — Caffeine  is  an  alkaloid  obtained  principally  from  tea 
leaves,  and  also  occurring  in  coffee  beans,  kola  nuts,  guarana,  mate 
or  Paraguav  tea,  and  in  several  other  plant  products.     Caffeine  is 

? resent  in  tnese  materials  in  approximately  the  following  proportions: 
'ea,  1  to  4.8  per  cent;  coffee,  1  to  1.5  per  cent;  kola  nuts,  2.7  to  3.6 
per  cent;  mate,  1.25  to  2  per  cent;  gurana,  3.1  to  5  per  cent. 

Tea  leaves  generally  contain  more  caffeine  than  do  the  other  mate- 
rials, and  since  at  times  they  are  collected  in  condition  unfit  for  use 
as  a  beverage,  they  offer  tne  best  raw  material  for  caffeine  manu- 
facture. 

Description. — ^Caffeine  appears  on  the  market  in  a  grade  which 
corresponds  to  the  specifications  of  the  United  States  Pharmacopoeia. 
It  is  described  as  ''white,  flexible,  silky  glistening  needles,  usually 
matted  together  in  fleecy  masses,  odorless,  and  having  a  bitter  taste.  *' 
Caffeine  is  also  known  as  theine  and  guaranine. 

Uses. — Caffeine  is  used  in  medicine  and  also  in  the  preparation  of 
many  soft  drinks.  It  is  recognized  as  a  valuable  stimulant  diuretic, 
although  it  is  being  replaced  to  a  considerable  extent  in  this  con- 
nection by  related  alkaloids,  theobromine,  and  theophylline.  Its 
well-known  effects  as  a  cerebral  stimulant  are  largely  responsible 
for  its  extended  use  in  such  familiar  beverages  as  tea  and  coffee. 

Caffeine  is  a  common  ingredient  of  headache  remedies  of  the  pro- 
prietary type,  such  as  *'bromo  seltzer,'*  ''bromo  caffeine,''  etc. 

Caffeine  is  the  main  active  principle  of  numerous  soft  drinks  of 
the  ''Coca-Cola"  type.  While  its  ostensible  source  in  these  products 
is  the  kola  nut,  considerable  quantities  of  the  prepared  alkaloid  are 
known  to  be  used  in  their  manufacture.  The  amount  of  caffeine  in 
these  drinks  varies  widely,  but  per  glass  it  is  usually  approximately 
equivalent  to  that  in  a  cupj  of  coffee  or  tea.  The  physiological  effect 
of  repeated  use  of  these  drinks  has  been  a  much  disputed  matter  and 
has  Deen  the  subject  of  considerable  litigation  under  the  food  and 
drug  act. 

It  is  estimated  that  approximately  60  per  cent  of  the  total  con- 
sumption of  caffeine  is  used  in  the  manufacture  of  soft  drinks  and  40 
per  cent  in  medicines.  The  bulk  of  the  latter  portion  is  probably 
consumed  in  proprietary  preparations. 

Caffeine  compounds. — The  official  compounds  of  caffeine  are  the 
citrate,  effervescent  citrate,  sodio-benzoate,  and  sodio-salicylate. 
There  are  a  number  of  other  compounds  of  limited  use,  the  most  im- 
portant of  which  are  the  hydrobromide,  hydrochloride,  and  sulphate. 
Caffeine  citrate  contains  about  48  per  cent  of  caffeine  and  is  very 
unstable:  the  effervescent  citrate  contains  only  about  2  per  cent  of 
caffeine.  In  general  the  uses  of  the  caffeine  compounds  are  those  of 
the  alkaloid. 
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weepings. — Tea  siftings,  sweepings,  tea  duat,  etc.,  are  the  in- 
alities  of  tea  leaves  which  are  unfit  for  consumption  as  a 
.  For  the  moat  part  thej-  are  waste  products  swept  up  from 
H  of  warehouses,  shipping  docks,  and  vessels  in  which  toa 

packed  or  shipped.  Inferior  grades  of  tea  are  occasionailj^- 
ith  lime  and  other  ingredients  which,  while  rendering  this 
unfit  for  beverace  use,  do  not  interfere  with  the  manufac- 
iffeine.  The  caffeine  content  of  tea  waste  used  in  the  United 
r  the  manufacture  of  caffeine  averages  about  2  per  cent. 
lie  production. — Caffeine  is  produced  in  the  United  States  by 
ratively  small  number  of  manufacturers.  According  to  fig- 
ipiled  from  the  reports  made  to  the  United  States  TanfT 
ion  by  the  manufacturers,  the  domestic  production  in  1918 
d  to  204,419  pounds,  valued  at  $1,811,489.  In  1919  the 
icreased  to  241,615  pounds,  but  the  total  value  dropped  to 
12. 

jmestic  majiufacturers  reporting  to  the  Tariff  Commission 
)18  and  1919  were  the  Abbott  Laboratories  of  Chicago,  111. ; 
emical  Co.  of  America  and  Maywood  Chemical  Works, 
1,  N.  J.;  Monsanto  Chemical  Works,  St,  Louis,  Mo.;  and 
t  Steama  &  Co.,  Detroit,  Mich. 

quantities '  of  caffeine  have  been  recovered  from  the  crua- 
irmed  in  the  Hues  of  coffee-roasting  plants;  another  process 
s  been  carried  on  to  some  extent  in  this  country  consists  in 
g  the  caffeine  from  the  whole  coffee  beans,  which  are  then 

decaffeinated  coffee."  The  process  was  controlled  by  a 
firm,  who  sold  the  product  under  the  trade  name  "Kanee- 

0  the  war  the  domestic  industry  supplied  about  two-thirds 
mestic  consumption  and  the  bulk  of  the  remainder  came  from 
■.    During  the  war  the  elimination  of  the  German  product 

domestic  market  resulted  in  mcreased  production  to  such 
t  that  since  1916  the  domestic  industry  has  practically  aup- 
antire  consumption. 

1  and  foreign  p-oduciion. — Caffeine  was  discovered  in  coffee 
and  in  tea  in  1827,  It  was  first  prepared  synthetically  in 
the  Grennan  chemist  Emil  Fischer,  The  alkaloid  has  been 
iured  in  the  principal  European  countries,  the  industry  being 
r  well  developed  in  Germany.  There  it  is  reported  to  have 
pared  synthetically  from  uric  acid  obtained  from  guano, 
nine  and  theoph^oline,  two  closely  related  alkaloida,  are 
ared  from  uric  acid. 

0  the  war  Japan  exported  large  quantities  of  tea  waate  to 
and  other  countries,  where  it  was  manufactured  into  caffeine, 

ivhich  was  returned  to  Japan  in  prepared  form,  Thia  trade 
ily  affected  by  the  war,  with  the  result  that  several  Japanese 
ik  up  the  manufacture  of  caffeine.  According  to  a  recent 
,hese  firma  have  now  consolidated  and  hope  to  take  advan- 
he  poaition  of  Japan  in  the  tea  trade.    The  new  company, 

1  November  29,  1919,  is  capitalized  at  $500,000  and  has  a 
re  capacity  of  approximately  50,000  pounds.     Manufacture 

,  ^„, , _„  .„, , .. ..  _2, 1920,  oonflrmed  by  report! 

Urn  DivlsiqD  of  tbB  DepsrlmeBt  otCOToroeroe. 
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in  the  United  States  began  in  1895,  at  a  time  when  the  annual  con- 
sumption was  about  25,000  pounds. 

Tne  Department  of  Agriculture  has  recently  called  attention  to 
two  possible  new  sources  of  caffeine.^  One  source  is  the  native  plant, 
Ilex  vomitoriaj  which  is  a  species  of  holly  growing  abundantly  through- 
out the  South  Atlantic  States.  The  plant  has  long  been  used  for  the 
preparation  of  a  native  beverage  known  as  "  Yaupon  Tea/'  but  its 
content  of  caffeine  (about  1  per  cent)  has  never  been  recovered  com- 
mercially. The  cost  of  collecting  the  leaves  imder  present  conditions 
is  probaoly  too  high  to  permit  ilex  to  compete  with  tea  waste  as  a 
source  of  caffeine.  The  second  source,  which  appears  to  be  more 
promising,  is  the  pulp  of  the  coffee  berry.  This  material,  which 
represents  approximately  one-third  of  the  weight  of  the  coffee  berries 
as  picked,  is  removed  and  either  discarded  as  a  waste  product  or 
used  only  for  manuring  purposes.  Department  officials  in  Porto 
Kico  point  out  that  50  to  80  milhon  poimds  of  fresh  pulp  are  available 
amiually  in  that  coimtry  alone.  Analyses  of  the  dfried  pulp  show  a 
content  of  0.8  to  0.9  per  cent  of  caffeine. 

Methods  of  manufacture, — Caffeine  occurs  partly  in  a  free  state  and 
partly  combined,  usually  with  tannic  acid.  It  is  commercially  pre- 
pared almost  exclusively  from  tea  sweepings.  It  may  be  extracted 
Sirectly  by  such  solvents  as  benzol,  anS  cSoroform/in  which  case 
the  caneine  is  purified  by  repeated  water  crystallizations.  According 
to  another  method  the  tea  waste  is  boiled  with  water  and  the  agueous 
infusion  is  freed  from  tannins,  coloring  matter,  etc.,  by  precipitation 
with  lead  acetate.  After  the  removal  of  the  lead  by  means  of  hy- 
drogen sulphide,  the  caffeine  is  crystallized  from  the  concentrated 
filtrate. 

IMPORTS. 

The  average  annual  import  of  caffeine  for  the  period  1909  to  1914 
was  49,278  pounds,  valued  at  $143,105.  Germany  supplied  about  98 
per  cent  of  the  imports  in  1914  and  accordingly,  when  the  war  cut  off 
this  source  of  supply,  there  was  a  marked  decrease.  From  54,323 
pounds  in  1915,  imports  dropped  to  1,267  pounds  in  1916.  The 
annual  impoits  for  the  period  1916-1920  were  less  than  3,000  pounds. 
The  value  per  unit  of  quantity  has  varied  considerablv,  increasing 
from  a  minunum  of  $1.66  in  1910  to  $12.02  in  1916.  The  reported 
value  during  1918  and  1919  was  slightljr  less  than  $10  per  pound, 
and  in  1920  dropped  to  about  one-half  this  figure. 

Imports  of  caffeine  compounds  were  reported  only  in  1914,  1915, 
and  1916.     They  have  been  small  and  of  practically  no  significance. 

Tea  waste  and  other  impure  grades  useiul  only  for  manufacturing 
purposes  have  been  imported  in  considerable  amounts.  Prior  to  the 
war  the  imports  averaged  about  4,000,000  pounds.  The  imposition 
of  the  dutv  in  1914  did  not  affect  the  quantity,  which  for  the  period 
1914-1919"^  averaged  6,354,069  pounds,  valued  at  $360,991.  In  1914 
about  65  per  cent  of  the  imports  were  received  from  British  India 
and  24  per  cent  from  Japan. 

PRICES. 

Caffeine  prior  to  the  war  sold  for  $3  to  $3.50  per  pound  and  prices 
showed  little  variation  until  the  middle  of  1915,  when  they  rose  first 

»  Power,  F.  B.,  and  Chesnut,  V.  K.,  Journal  of  the  American  Chemical  Society,  XLI,  pp.  1298-1312, 1919. 
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<  and  later  to  $10  to  tl2  per  pound.  The  maximum  price  for 
ilkaloid  was  $17,  quoted  in  July,  1916.  Wholesale  prices  for 
ue  and  its  compounds  are  shown  on  pages  32  and  33. 

TARIFF   HISTORY, 

Efeine  was  first  mentioned  speci&callv  in  the  tarif!  act  of  1913, 
1  provided  a  duty  of  $1  per  pound  tor  the  alkaloid  and  an  ad 
em  duty  of  25  per  cent  for  caffeine  compounds.  Caffeine  had 
ously  been  classified  as  a  medicinal  preparation  under  one  of  the 
al  provisions  and  since  1897  had  been  dutiable  at  25  per  cent  ad 
em.  The  specific  rate  imposed  by  the  act  of  1913  waa  equiva- 
to  practically  30  per  cent  ad  valorem  during  1914-15.  For 
-1919,  however,  the  highest  ad  valorem  rate  waa  10.09  per  cent, 
pure  tea  sweeping  and  dust  were  variously  classified  before 
Re  provision  therefor  in  1913.  When  mixed  with  slacked  hme  or 
tida  they  were  held  to  be  exempt  from  duty  as  a  crude  drug  or 
1  vegetable  substance.  (T.  D.  22730;  G.  A.  4856,  T.  D.  22766.) 
tot  of  1913  imposed  a  duty  of  1  cent  per  pound,  which  in  1915 
quivalent  to  30.90  per  cent  ad  valorem.  Later  increases  in  price 
lowered  this  equivalent  until  in  1919  it  amounted  to  13.07  per 

TARIFF    CONSIDERATIONS    AXD    COMPETITIVE    CONDITIONS, 

BTeine  manufacture  was  begun  in  the  United  States  in  1895  and 
e  the  war  the  industry  supplied  approximately  two-thirds  of  the 
atic  consumption.  The  principal  competitor  was  the  German 
ical  industry,  which  manufactured  caffeine  from  tea  waste  im- 
d  from  British  India  and  from  uric  acid  as  a  joint  product  in  the 
leais  of  the  related  alkaloids,  theophylline  and  theobromine. 
1  the  war  cut  off  Germany's  export  trade,  a  number  of  Japanese 
ompanies  took  up  the  manufacture  of  caffeine  and  within  the 
ew  years  have  made  considerable  progress.  The  raw  material, 
raste,  was  present  in  abundance,  but  before  the  war  Japan  did 
)roduce  benzol  or  the  other  solvents  necessary  to  extract  the 
jie  from  the  tea.  This  difficulty  was  overcome  with  the  devel- 
mt  of  munitions  manufacture.  The  Japanese  manufacturer  has 
AW  material  at  hand  and  his  wage  scale  is  also  considerably 
■  than  in  the  United  States. 

e  American  manufacturer  importing  tea  waste  pays  ocean  and 
reight  on  a  cheap  and  very  bulky  material.  Keports  received 
le  tariff  commission  from  the  manufacturers  indicate  that  the 
1  freight  from  China  and  Japan  varied  between  $1  and  $2  per 
red  pounds  during  1919,  The  rates  from  British  India  ranged 
een  $1.50  and  $2.50  per  hundred  pounds.  In  addition,  there  are" 
ling  charges  and  rail  freight  to  the  manufacturers'  plants,  so 
I  centeper  pound  appear  to  be  a  fair  average  for  the  total  freight 
;e3.  The  cnarges  on  the  quantity  of  tea  waste  equivalent  to  a 
d  of  caffeine  is  therefore  $1.  To  this  is  added  the  duty  on  50 
ds  of  tea  waste,  which  under  the  act  of  1913  omoimts  to  $50, 
therefore  apparent  that  the  duty,  together  with  the  difference 
ight  rates,  favors  the  importation  of  the  prepared  alkaloid  rather 
its  raw  material. 
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Exports  of  tea  dust  from  Japan} 


Year. 


1913 
1914 
1915 
1916 
1917 
1918 
1919 


Total  export?. 


Poundi. 

3,662,282 

4,118,681 

3,545,703 

4,482,729 

4,636,740 

4,230,216 

2,415,203 


Dollars. 
132,851 
147,786 
144,328 
234,133 
245,985 
308,514 
350,976 


Exports 

United 

States. 


2,832,151 
3,114,593 
2,502,768 
3,012,992 
3,382,855 
3,528,427 


^  From  Official  Japanese  Trade  Returns. 
British  imports  of  tea  for  the  manufacture  of  Caffeine } 


Year. 


1907 
1908 
1909 
1910 
1911 


Pounds. 
l,285,dU 
1,103,248 
992,939 
1,354,318 
1,104,470 


DoUars. 
47,142 
40,046 
32,357 
42,655 
32,026 


Year. 


1014 

1915 
1916 
1917 
1918 


Pounds. 

915,425 
995,219 
764,857 
485,394 


DoUars, 
35,506 
32,231 
46,161 
63,372 
56,870 


1  Over  95  per  cent  of  the  imports  are  furnished  by  British  India  and  Ceylon.    From  Annual  Statement 
of  Trade  of  the  United  Kingdom  with  Foreign  Countries  and  British  Possessions. 

Imports  of  caffeine  for  consumption  in  the  United  States. 


Fiscal 
years. 


1909 
1910 
1911 
1912 
1913 
11914 
3  1914 
1915 
1016 
1017 
1018 
1019 
1020 


Rates  of  duty. 


25 per  cent... 

do 

.....do 

do 

do 

....do 

SI  per  pound. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 


Value 

Quanti- 

Values. 

Duties 

per 

ties. 

collected. 

unit  of 

quantity. 

Pounds. 

DoUars. 

DoUars. 

DoUars. 

17,291 

43,881 

10,845 

2.51 

60,463 

100,401 

25,122 

1.66 

33,929 

104,011 

26,002 

3.07 

43,859 

139,067 

34,766 

3.17 

50,773 

211,361 

52,840 

3.54 

25,100 

81,851 

20,462 

3.26 

55,250 

178,472 

55,250 

3.23 

54,3:a 

186,557 

54,323 

3.43 

1,267 

15,228 

1,267 

12.02 

1,601 

17,219 

1,601 

10.76 

6,471 

64,529 

6,471 

9.96 

2,662 

26,383 

2,662 

9.91 

2,092 

14,884 

2,992 

4.98 

Actual 

and  com- 

putedad 

valorem 

rate. 


Per  cent. 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
30.96 
29.12 
8.32 
9.30 
10.03 
10.09 
20.01 


1  July  1  to  Oct.  3, 1913,  act  of  1909. 


Oct.  4, 1913,  to  June  30, 1914,  act  of  1913. 


Imports  of  caffeine  compounds  for  consumption  in  the  United  States, 


Fiscal 
years. 


1914 
1915 
1016 


Rates  of  doty. 


25  per  cent 
....do.... 
....do.... 


Values. 


Dollars. 

0,712 

4,071 

605 


Duties 
collected. 


Dollars. 

2,428 

1,017 

151 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 
25 
25 
25 


32 
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Imports  of  tea,  imptwe,  waste,  sif tings,  or  sweepings  for  manufactrmng  purposes  for 

consumption — Revenue. 


Fiscal 
years. 


1909 

1910 

1911 

1912 

1913 

19141 

1914* 

1915 

1916 

1917 

1918 

1919 

1920 


Bates  of  duty. 


Free.. 
do. 


do 

do , 

do 

do 

1  cent  per  pound . 
do 


.do. 
.do. 
.do. 
.do, 
.do. 


Quantities. 


Pounds. 

2,325,146 

3,442,074 

3,735,8S9 

5,994,507 

7,168,410 

1,463,677 

3,750,279 

4,739,208 

4,796,766 

7,626,688 

10,887,595 
4,860,200 

11,076,802 


Values. 


Duties 
collected. 


Dollars. 

76,172 
100,450 

94,302 
161,540 
215,938 

47. 195 
131,107 
153,360 
201,507 
478,326 
782,473 
371,975 
717,592 


Dollan. 


37,502 
47,392 
47,967 
76,266 

108,875 
48,602 

110,077 


Value 

per 

unit  of 

quantity. 


Dollars. 
0.033 
.029 
.025 
.027 
.030 
.032 
.035 
.032 
.042 
.063 
.072 
.077 
.065 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 


28.60 
30.90 
23.80 
15.94 
13.91 
13.07 
15. 3* 


1  Acttof  1909,  July  1  to  Oct.  3, 1913. 


«  Act  of  1913  Oct.  4, 1913,  to  June  30. 1914. 


Caffeine,  alkaloid,  prices  per  pound,  wholesale.  New  York,  spot. 

[From  OU  Paint  and  Drug  Reporter.] 


Cents. 

Jan.l,1912» 3.16-3.25 

Apr.  1,19121 3.15-3.25 

Julyl,19W» 3.15-3.25 

Sept.  30;  1912 » 3.15-3.25 

Dec. 30, 19121 3.15-3.25 

Mar.31, 19131 3.15-  3.25 

June30, 19131 3.15-3.25 

Sept.  29, 1913 1 3.50 

Dec.29,19131 , 3.65-  3.75 

Mar.30,19141 3.65-  3.75 

June29,l9l4i 3.65-  3.75 

Sept.28,19141 5.00-6.00 

Dec.28,19141 4.25-4.60 

Mar. 29, 1915 3.65-4.00 

June28,1915 4.75-  6.00 

Sept.  27, 1915 10.25-10.50 

Jan.  3, 1916 11.50-12.00 

Apr.  3, 1916 13.00-13.50 

July,  1916 17.00 

1  Listed  as  "Caffeine." 


Cents. 

Oct.  2, 1916 13,00-15.00 

Jan.  1,1917 11.25-11.50 

Apr.  2, 1917 11.50 

July 2, 1917 « : 2.60-13.00 

Oct.  1,1917 11.00-11.60 

Dec.  31, 1917 12.60-13.00 

Jan.  5, 1918 12.50-13.00 

Apr.  1,1918 13.25-13.60 

July  1,1918 U.60-12.00 

Oct.  7, 1918 11.50-12.00 

Jan.  6. 1919 10.00-11.75 

Apr.  7,1919 6.76-  7.0O 

July7,1919 6.76-  7.00 

Oct.6,1919 7.25-  7.60 

Jan.5,1920 7.00-  7.25 

Apr.5,1920 9.25-  7.30 

Juiy5,I92n 7.85-  8.0O 

Oct. 4,1920 7.60-  7.76 

2  Nomina,. 


Caffeine,  dtrated,  prices  per  pound,  wholesale,  New  York,  spot. 

[From  Oil  Faint  and  Drug  Reporter.] 


Cents. 

June28, 1916 3.36-  3.60 

Sept.  27, 1915 6.76-  6.26 

Jan.3. 1916 6.60 

Apr.3, 1916 6.60 

July  3, 1916 10.60-10.76 

Oct.  2, 1916 7.60-  8.00 

Jan.  1, 1917 7.00-  7.26 

~  7.60 

8.00 
7.60 
7.60 
7.50 


Apr.  21, 1917. 

July  2, 1917 

Oct.  1, 1917 7.00- 

Dec.31, 1917 

Jan.  6, 1918 


Cents. 

8.0O 


8.00 
8.0O 
8.00 
8.00 


Apr.  1, 1918 

July  1,1918 

Oct.  6, 1918 

Jan.  6, 1919 

Apr.  7, 1919 

July  7, 1919 6.16-  6.26 

Oct.6,1919 6.16-  6.25 

Jan.5,1920 6.15-  6.25 

Apr.  6,1920 6.10-  6.26 

July  5,1920 6.26-  6.30 

Oct.  4, 1920 6.00-  6.15 


Caffeine,  hydrohromide,  prices  per  pound,  wholesale.  New  York,  spot. 

[From  Oil  Paint  and  Drug  Reporter.] 


r-ij 


Cents. 

July  3, 1916 10.70-12.00 

Oct.  2, 1916 ;  10.70-12.00 

Jan.  1, 1917 10.70-12.00 

Apr.  2, 1917 10.70-12.00 

July  2, 1917 10.70-12.00 

Oct.  1, 1917 10.70-12.00 

Dec.  31, 1917 10.70-12.00 

ran.^,  101» »...*...». ..*.-*.-..-*5-...  Wr70^ar00- 

Aprt  1,1918 10.70-12.00 

July  1,1918 10.70-12.00 


Cents. 

Oct.  7, 1918 10.70-12.00 

Jan.  6, 1919 7  10.70-12.00 

Apr.  7, 1919 10.70-12.00 

July 7, 1919 8.60-8.75 

Oct.6,1919 .,    8.26-8.60 

Jan.5,1920 8.25-  8.60 

Apir.  5,1920.1 : : ::...    8.26-  8.60 

-Jt&y-fr,4090:s-!i-s!-rsT.-i«-.-.-s*.'.-rssv.i-.-.-.-.-«"  -8»00-  8.25 
Oct.  4,1920 8.00-  8.25 
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Caffeine^  phosphate,  prices  per  pound,  wholesale,  New  York,  spot 

IFrom  on,  Paint,  and  Drag  Reporter.] 
Cents. 


Julys,  1916 17.60-17.65 

Oct.  2, 1916 17.60-17.55 

Jan.  1.1917 17.60-17.55 

Apr.  1,1917 17.60-17.65 

July  2, 1917 17.60-17.56 

Oct.  1,1917 17.50-17.55 

Dec.  31, 1917 15.00-16.00 

Jan.6, 1918 15.00-16.00 

Apr.  1, 1918 14.00-15.00 

July  1,1918 14.00-15.00 

Caffeine,  sulphate,  prices  per  pound,  wholesale.  New  York,  spot. 

[From  Oa,  Paint,  and  Drag  Reporter.] 
Cents. 


Oct.  7, 1918. 
Jan.6, 1919. 
Apr.  7, 1919. 
July  7,  1919. 
Oct.  6, 1919. 
Jan.  5, 1920. 
Apr.  5,  1920. 
July  5, 1920. 


Oct.  4,  1920. 


Cents. 

14.00-15.00 
14.00-15.00 
14.00-15.00 
1040-10.60 
10.40-10.60 
10.40-10.50 
10.25-1035 
10.00-10.25 
1000-10.25 


July  3, 1916 18.80-18.85 

Oct.  2,1916 18.80-18.85 

Jan.  1. 1917 18.80-18.85 

Apr.  2, 1917 18.80-18.85 

July  2, 1917 18.80-18.85 

Oct.  1,1917 18.80-18.85 

Dec.  31, 1917 16.00-16,50 

Jan.6,  1918 16.00-16.50 

Apr.  1, 1918 16.00-16.00 

July  1,1918 15.00-16.00 


Oct.  7,  1918. 
Jan.6, 1919. 
Apr.  7,  1919. 
July  7,  1919. 
Oct.  6,  1919. 
Jan.  5, 1920. 
Apr.  5, 1920. 
July  5,  1920. 
Oct.  4, 1920. 


Cents. 

15.00-16.00 
15.00-16.00 
15.00-16.00 
9.40-  9.50 
9.40-  9.50 
9.40-  9.50 
9.25-  9.35 
9.25-  9.35 
9.25-  9.35 


Caffein  and  compounds  ofcaffein — RaUs  of  duty. 


Act  of— 


Year. 


1883 
1890 
1894 
1897 
1909 
1913 


Par. 


65 
13 


Tariff  classification  or  description. 


Not  specially  provided  for. 

do 

do 

do 

do 

CafiFein 

Compounds  of  caflela 


Rates  of  duty, 
specific  and 
aa  valorem. 


25  per  cent. 
$1  per  pound. 
25  per  cent. 


Court  ai^d  Treasury  Decisions. 

Decisions  under  the  act  of  1909: 

(T.  D.  34218— G.  A.  7536),  February  26,  1914.  Treasury  Deci- 
sions, vol.  26,  pp.  340-341. 

Caffeine  was  neld  to  be  a  medicinal  preparation  under  paragraph  65, 
act  of  1909,  and  therefore  dutiable  at  25  per  cent  ad  valorem,  follow- 
ing the  principle  established  by  Lehn  &  Fink  v.  United  States,  4  Ct. 
Cust.  Appls.,  325;  T.  D.  33522. 

(T.  D.  29311.)  Importation  of  low-grade  tea,  tea  waste,  etc.,  for 
manufacturing  purposes  under  the  act  approved  May  16,  1908. 

Treasury  Department,  October  28,  1908. 

The  appended  act  of  Congress  is  published  for  the  information  and 
guidance  of  all  concerned: 

AN  ACT  To  amend  an  act  entitled  ''An  act  to  prevent  the  importation  of  impure  and  unwholesome  tea" 

approved  March  2, 1897. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  section  1  of  **An  act  to  prevent  the  importation  of  impure 
and  unwholesome  tea"  approved  March  2,  1897,  be  amended  by  adding  at  the  end 
thereof  the  following  words:  ^^ Provided,  That  nothing  herein  shall  affect  or  prevent 
the  importation  into  the  United  States,  under  such  regulations  as  the  Secretary  of 
the  Treasury  may  prescribe,  of  any  merchandise  as  tea,  which  may  be  inferior  in 

35284— 21— A-5 3 
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Surity,  quality,  and  fitnees  for  consumption  to  the  standardf  established  by  the 
ecretary  of  the  Treasury,  or  of  any  tea  waste,  tea  siftincs,  or  tea  sweepings,  for  the  sole 
purpose  of  manufacturing  theine,  caffeine,  or  other  chemical  products  whereby  the 
identity  and  character  of  the  original  material  is  entirely  destroyed  or  changed;  and 
that  importers  and  manufacturers  ^o  import  or  bring  into  the  United  States  such  tea, 
tea  waste,  tea  siftings,  or  tea  sweepings  shall  give  suitable  bond,  to  be  approved  as 
to  the  amount  and  securities  by  the  Secretary  of  the  Treasury,  conditioned  that  said 
imported  material  shall  be  only  used  for  the  purposes  herein  provided,  under  such 
regulations  as  may  be  prescribed  by  the  Secretary  of  the  Treasury." 

Tea  sweepings  mixed  with  lime  and  asafetida  to  make  them  mifit 
for  beverage  use,  imported  for  making  caffeine,  have  been  held  to 
remain  tea  sweepings  for  tariff  pm^poses.  ^  (7  Ct.  Oust,  Appls.,  128, 
of  1916).  Duty  may  not  be  separately  imposed  on  tea  sweepings 
and  lime  unless  it  is  shown  that  the  commodities  have  each  main- 
tained their  identity  in  the  mixture  and  there  is  proof  of  the  quantity 
of  each.  (7  Ct.  Oust.  Appls.,  340,  of  1916.)  Allowance  for  excessive 
moisture  in  tea  waste  has  been  held  proper.  (Abstract  41371,  of 
1917.) 

(T.  D.  38470:  Tea  regulations  of  Department  of  Agriculture.) 
Under  the  act  of  May  31,  1920,  the  Secretary  of  Agriculture  took  over 
powers  and  duties  oi  the  Secretary  of  the  Treasury  prescribed  in  act 
of  March  2,  1897,  and  amendment  above  cited. 


f 


ii.i 


MERCURIAL  PREPARATIONa 

[Par.  11,  act  ol  1913, 1S%  ad  val.] 


General  Infobhation. 


Description,  wes,  preparation. — ^The  mercurials  or  compoundi 
mercury  used  primarily  for  pharmaceutical  and  mediciDal  purp 
are  mentioned  in  the  act  of  1913  in  paragraph  14  as  follows: 

Par.  14.  "Calomel,  corrosive  sublimate,  and  other  mercu 
preparations,  15  per  centum  ad  valorem." 

The  two  compounds  mentioned  by  name  (calomel  and  corro 
sublimate)  are  the  most  important  of  the  mercurials.  Both  of  tl 
compounds  contain  mercury  and  chlorine  gas. 

Corrosive  sublimate,  mercuric  chloride,  mercury  bichloride,  r 
cury  perchloride,  corrosive  mercury  chloride,  or  simply  "bichlori 
is  a  chemical  compound  (HgClj)  containing  about  73,8  per  cen 
mercury  and  about  26.2  per  cent  of  chlorine.  It  is  either  a  w 
transparent  mass  or  lustrous  crystals.  Corrosive  sublimate  is  soli 
in  water  and  is  extremely  poisonous.  The  best  antidote  for  corro 
sublimate  poisoning  is  egg  white. 

Corrosive  sublimate  is  used  in  medicine  both  internally  and 
temally.  It  has  valuable  antiseptic  properties  and  is  used  in  sun 
in  dilute  solution  and  in  gauzes  and  Tint.  Technically  it  is  used 
preserving  wood  and  anatomical  specimens,  in  embalmii^,  and  di 
fecting. 

It  is  prepared  by  subliming  a  mixture  of  mercuric  sulphate 
salt.  The  mercunc  sulphate  is  first  prepared  by  gently  hea 
mercury  with  concentrated  sulphuric  arid  until  the  fumes  of  sulp 
dioxide  are  no  lon^r  evolved,  and  evaporating  the  mixture  to  i 
ness.  The  mercuric  sulphate  is  now  intimately  mixed  with  salt 
a  little  manganese  dioxide  to  prevent  the  formation  of  caloi 
The  mixture  is  placed  in  glass  retorts  which  are  heated  on  a  s 
bath.  The  corrosive  sublimate  sublimes  and  deposits  in  the  uj 
and  colder  portions  of  the  glass  retort.  The  retort  must  then 
broken  to  remove  the  sublimate  which  has  formed. 

Corrosive  sublimate  is  also  prepared  industrially  by  pasi 
chlorine  gas  over  mercury  heated  almost  to  the  point  of  evaporat 
The  subhmate  formed  is  conden.sed  in  the  cold  portions  of  the  g 
flaslt  and  removed  as  described  above.  This  would  seem  to  c 
much  simpler  and  less  expensive  method. 

Calomel,  mercurous  chloride,  or  mercury  monochloride  is  a  ch 
ical  compound  composed  of  about  85  per  cent  of  mercury  and  15 
cent  of  chlorine.  It  has  the  chemical  formula  HgjCl,.  Calomt 
an  impalpable  powder,  usually  yellowish-white  and  insoluble 
water.  It  sublimes  between  400  and  500  degrees  without  melt 
this  property  being  used  in  obtaining  a  pure  product. 
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rhe  lai^est  use  of  calomel  ib  for  medicinal  purposea,  both  inter- 
ily  and  externally.  Its  technical  uses  are  small  and  uQimportant. 
[!7alomel  is  usuaUy  prepared  from  corrosive  sublimate  which  has 
jn  described  above.  A  mixture  of  about  4  parts  of  corrosive  subli- 
tte  and  3  parts  of  mercury  are  heated  in  a  covered  iron  pan.  The 
ly  mass  is  heated  gently  until  it  becomes  white,  the  temperature 
then  increased  an^  the  calomel  produced  sublimes  on  to  a  plate 
iced  inside  of  the  pan.  This  product  is  then  washed  repeatedly 
th  water  and  dilute  nitric  acid. 

[t  may  also  be  prepared  by  treating  a  solution  of  mercurous  nitrate 
;h  salt  (sodium  chloride),  or  by  passing  sulphur  dioxide  into  a 
ution  of  corrosive  sublimate. 

Jther  mercurials  which  are  important  commercial  articles  are  mer- 
■ic  sulphate,  blue  mass  U.  S.  P.,  red  precipitate,  and  white  pre- 
itate.  Price  quotations  for  these  articles  on  the  open  market  will 
found  on  page  38. 

Mercuric  sulphate,  normal  or  neutral  mercuric  sulphate,  mercury 
■sulphate  or  mercury  bisulphate,  is  a  chemical  compound  produced 
en  mercury  is  heated  with  sulphuric  acid.  Its  preparation  has 
m  described  under  corrosive  sublimate.  From  a  chemical  stand- 
nt  the  name  mercury  bisulphate  indicates  an  acid  sulphate,  and  is 
trefore  erroneous;  this  name  is  used  in  listing  price  quotations  of 
s  article  (p.  38).  It  is  a  white  crystalline  powder  having  the 
imica]  formula  HgSO^.  Mercuric  sulphate  is  used  principaUy  in 
J  preparation  of  calomel  and  corrosive  sublimate,  as  described 
)ve.  It  is  also  used  with  potassium  bisulphate  for  filling  galvanic 
;teries. 

31ue  mass,  U.  S.  P.,  is  a  mixture  containing  mercury,  and  has  the 
lowing  composition: 

■cury 33 

ate  of  mercury 1 

cyrrhiza,  in  No.  60  powder 10 

aaea,  in  No.  60  powder 15 

ley  of  roBe 32 

The  U.  S.  Pharmacoposia  specifies  that  it  shall  contain  not  less 
in  32  per  cent  nor  more  than  34  per  cent  of  Hg,  (mercury).  It  is 
:d  for  medicinal  purposes. 

?ed  precipitate,  red  oxide  of  mercury,  or  mercuric  oxide,  is  a  com- 
ind  composed  of  mercury  and  oxygen.  It  is  a  heavy,  bright, 
nge-red  powder,  slightly  soluble  in  water,  and  very  poisonous, 
d  mercuric  oxide  is  usually  prepared  by  heating  mercuric  nitrate 
;il  nitrous  fumes  are  no  longer  evolved.  This  gives  a  fine  red 
stalline  product.  A  mercuric  oxide  having  the  same  chemical 
oposition,  but  yellow  in  color,  is  obtained  by  adding  an  alkali  to  a 
d  solution  of  a  mercuric  salt.  However,  if  this  precipitate  is 
led  after  being  precipitated,  it  becomes  red  in  color.  Sometimes 
I  yellow  product  is  preferred,  as  it  is  usually  a  finer  powder  and  is 
re  active  chemically.  Red  precipitate  is  used  for  medicinal  pur- 
les  and  technically  for  preparing  other  mercurials,  as  a  paint  for 
ps'  bottoms  and  for  diluting  pigments  for  painting  on  porcelain. 
IS  frequently  used  for  chemical  purposes  as  an  oxidieing  agent. 
White  precipitate,  ammoniated  mercury  chloride,  mercury,  and 
1  chloride  or  aminomercuric  chloride  contains  not  less  than 
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75  per  cent  nor  more  than  80  per  cent  of  mercury.  It  is  marketed 
in  the  form  of  white,  pulverulent  pieces  of  as  a  white  amorphous 
powder.  It  is  insoluble  in  water,  but  is  gradually  converted  mto  a 
yellow  basic  salt  by  water.  This  white  precipitate  is  prepared  bv 
treating  a  solution  of  mercuric  chloride  (corrosive  subEmate)  with 
an  excess  of  ammonia.  It  is  used  externally  as  an  ointment  for  sores 
and  skin  diseases,  but  it  is  not  used  internally.  This  white  precipi- 
tate should  not  be  confused  with  the  French  "white  precipitate" 
(precipitfi  blanc),  which  is  calomel. 

OTganisation. — The  production  of  mercurials  for  medicinal  pur- 
poses is  not  a  separate  industry,  but  us  carried  out  in  conjunction 
with  the  manufacture  of  other  pharmaceutical  and  medicinal 
products. 

Production  and  consuTnptwn.—The  production  of  mercurial  salts  in 
this  country  in  1914  was  605,701  pounds,  valued  at  J518,023.  This 
quantity  supplies  a  lai^e  part  of  the  domestic  consumption,  as  the 
imports  are  small, 

iTnports. — The  imports  of  mercurials  averaged  in  value  about 
$35,000  until  1915,  when  they  began  to  decrease,  until  in  1918  they 
were  valued  at  only  S3,124.  The  duty  on  mercurials  was  lowered 
in  1913  from  35  per  cent  to  15  per  cent  ad  valorem. 

Tariff  history. — Mercurial  medicinal  preparations  were  dutiable  at 
35  per  cent  ad  valorem  under  the  acts  of  1890,  1897,  and  1909.  The 
act  of  1894  did  not  specifically  provide  for  mercurial  medicinals. 
This  duty  of  35  per  cent  was  reduced  by  the  act  of  1913  to  15  per  cent 
ad  valorem.  Imports  decreased  following  this  reduction  m  duty. 
Tariff  consideration. — The  tariff  on  mercurial  medicinals  should  be 
considered  in  conjunction  with  the  tariff  on  the  raw-material  mercury 
or  quicksilver.  The  mercurial  preparations  contain  as  high  as  from 
70  to  85- per  cent  of  mercury. 
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Mercury  sulphocyanate,  mercurv  nitrate,  mercxirous  cryst.,  mer- 
cury oxycyaniae,  and  mercury  bichloride  were  held  not  to  be  medicinal 
preparations  within  paragraph  68  of  the  act  of  1897  and  to  be  dutiable 
as  chemical  compounds  under  paragraph  3? — G.  A.  4909  (T.  D.  22970). 

Calomel  in  1-pound  packages  was  classified  imder  paragraph  17  of 
the  act  of  1913,  and  corrosive  sublimate  and  other  mercurial  prepara- 
tions put  up  in  packages  of  2i  pounds  or  less  were  likewise  classified, 
but  such  preparations  in  packages  of  more  than  2i  pounds  each  were 
held  dutiable  under  paragraph  14.— Abstract  36156  (T.  D.  34668), 
Abstract  36154  (T.  D.  34668). 


CHALK. 


SUllHABT. 

'escripHon  aiid  uses. — Chalk  is  a  aoft  earthy  form  of  calcium 
>opate  composed  almost  entirely  of  the  remams  of  small  marine 
inisms  and  shells.     It  is  generafly  of  a  yellowish  or  grayish  color, 
igh  sometimes  snow  white, 
he  priacipal  uses  are  as  follows: 
)  As  a  paint  filler  when  ground  into  whiting. 
()  For  making  lime. 

I)  Crayons  and  carpenters'  and  tailors'  chalk. 
I)  Pastel  work  when  mixed  with  coloring  materials. 
i)  Tooth  powders  and  metal  polishes. 

omestic  production. — No  supply  of  American  chalk  of  good  quality 
railable  for  the  eastern  manufacturing  market.  Small  quantities 
Q  inferior  quality  are  mined  in  California,  Illinois,  and  Iowa. 
nports. — Normally  about  60  per  cent  of  the  crude  chalk  and  about 
<ex  cent  of  the  manufactured  chalk  imported  comes  from  England, 
ace  furnishes  nearly  40  per  cent  of  each.  During  the  war  the 
ich  supply  was  practicalfy  cut  off,  while  the  trade  with  England 
Denmark  increased.  Imports  of  manufactured  chalk  nave 
ined  from  $80,941  m  1913  to  $39,526  in  1917. 
xports. — No  crude  chalk  is  exported,  but  the  exports  of  manu- 
ured  chalk  have  increased  greatly  since  1914. 

rices. — ^The  price  of  chalk  remained  practically  unchanged  from 
)  to  1914,  since  which  time  the  price  oi  crude  chalk  has  fluctuated, 
e  that  of  manufactured  chalk  has  advanced  about  25  per  cent. 
ariff  history. —Crude  chalk  has  keen  on  the  free  list  since  1883. 
lufactured  chalk  has  been  dutiable  at  either  1  cent  per  pound  or 
D  25  per  cent  since  1883.     The  present  rate  of  duty  is  25  per  cent. 


CAoifc— Summarj) 

table. 

Year. 

(long 
tons). 

Imports 

'St 

Domestic 
exports 
(value). 

Value' 

es? 

sumption). 

Amount 
of  duty. 

Value 
quantity 

•er- 

yalorem. 

8,531 

^,  m 

sa',*u.oo 
t».m.oo 

lis 

188,711.00 
273,741.00 

i27»Mnn 

(39  W 

Ml 

ax 
153 

la; 

ifr 

IM 

is 

B75,M 
03S.OO 

11 

I35,S19 

00 
00 
00 
00 

i 

1 

990.00 
961,00 
38J.0O 

If 

2 
2 

i,s«6 

H.84 

1  Dutiable  only. 

>  Ground  or  belted  included  since  1914. 

•  Imports  for  calendar  ymr:  So  not  Include  Fraieh  chalk. 
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GENERAL  INFORMATION. 

Description, — Chalk  is  a  natural  calcium  carbonate  rock  composed 
almost  entirely  of  the  calcareous  remains  of  small  marine  organisms 
and  shells.  It  is  fine  grained,  soft,  and  earthy,  not  hard  and  crystal- 
line in  structure  like  other  forms  of  limestone  and  marble.  It  has 
a  wide  variation  in  color,  some  varieties  being  almost  snow  white 
and  others  gray  or  yellowish.  It  occurs  abundantly  along  the  south- 
ern coast  of  England  and  in  the  north  of  France.  In  some  localities 
it  is  hard  and  compact  enough  to  be  used  as  building  stone.  The 
purest  chalk  contams  up  to  99  per  cent  calcium  carbonate.  Silica 
IS  always  present,  and  in  some  cases  quartz,  feldapar,  rutile,  zircon, 
and  other  minerals  occur  in  varying  amounts,  timited  quantities 
of  impure  chalk  are  found  in  certain  localities  in  the  United  States — 
California,  Iowa,  Illinois,  Kansas,  and  some  other  States. 

Uses. — ^The  crude,  unpurified  chalk  has  a  great  variety  of  uses. 
Its  use  as  crayons  is  extensive.  Considerable  quantities  are  burned 
to  quick  lime  and  then  used  for  making  mortar.  Some  is  used  in 
the  manufacture  of  concrete  and  plaster,  and  it  is  sometimes  used  as 
a  fertilizer  for  clayey  soils.  Chalk  is  also  used  in  England  in  the 
manufacture  of  sodium  carbonate  and  for  producing  carbon  dioxide 
in  quantity. 

The  crude  chalk  may  be  purified  by  grinding  it  to  a  fine  powder 
and  mixing  with  water.  The  coarse  and  heavy  material  settles 
Quickly,  and  the  water  containing  the  fine  suspended  matter  is  then 
drawn  off.  This  suspended  matter  is  then  allowed  to  settle,  com- 
pletely separated  from  the  water,  and  dried.  This  is  known  as  pre- 
cipitated chalk  and  has  various  uses.  When  very  pure,  it  is  used  in 
medicine  as  an  antiacid,  also  as  a  very  mild  astringent.  Under  the 
name  of  '^whiting''  it  is  used  for  tooth  powder,  as  a  polisher  for  glass 
or  metal,  and  is  mixed  with  linseed  oil  m  making  putty. 

Whiting  is  sometimes  mixed  with  other  pigments  as  a  filler,  but 
its  chief  use  in  paints  is  for  the  so-called  '^ water  paints,''  as  white- 
wash and  calcimine.  ''Paris  white''  is  practically  the  same  as  whit- 
ing and  is  used  in  the  manufacture  of  India  rubber  goods,  oilcloth, 
and  wall  paper.* 

Chalk  perfectly  purified  is  mixed  with  vegetable  coloring  matters; 
such  as  tumeric,  litmus,  saffron,  and  sapgreen,  to  form  pastel  colors, 
but  vegetable  colors  which  contain  an  acid  are  changed  by  it.  The 
artists'  Vienna  white  is  purified  chalk. 

Several  mineral  compounds  which  resemble  chalk  are  used  as  chalk 
substitutes. 

(a)  Red  chalk  is  an  impure,  earthy  variety  of  hematite.  It  is 
used  by  carpenters  for  marking  wood.  If  of  fine  quality  it  is  used 
in  the  manufacture  of  paint. 

(b)  Black  chalk  is  a  soft  carbonaceous  schist  which  gives  a  black 
streak  and  can  be  usedfor  drawing  and  writing. 

(c)  French  chalk  is  really  talc,  but  sometimes  the  name  is  applied 
to  some  forms  of  real  chalk. 

(d)  Tailors'  chalks  and  billiard  chalks,  like  red  chalk,  are  not  chalks 
in  the  technical  sense,  but  earthy  hematite  or  colored  clay  and  used 
for  marking  cloth  or  chalking  billiard  cues. 

In  order  to  have  tailors',  billiard,  and  red  chalk  dutiable  as  chalk, 
it  was  necessary  to  specifically  include  them.     (See  T.  D.  23027.) 
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Domestic  production  and  imports. — Comparatively  little  chalk  is 
produced  in  the  United  States,  as  the  deposits  are  not  of  high  quality 
and  have  not  been  extensively  developed. 

Nearly  all  the  chalk  used  in  this  country  is  imported  from  England 
and  France,  with  small  amounts  from  other  countries.  Most  oi  that 
imported  is  in  the  crude  form,  though  some  is  ground  and  precipi- 
tated before  it  is  sent  to  this  country.  It  is  estimated  that  the  mini- 
mum domestic  consumption  is  about  200,000  tons. 

In  1914  the  United  States  imported  from  England  84,361  tons  of 
crude  chalk  and  from  France  43,203  tons.  Bv  1917  the  imports  from 
France  had  dropped  to  400  tons,  but  English  imports  had  increased 
to  127,536  tons.  The  same  year  the  United  States  imported  15,262 
tons  from  Denmark.  The  amount  for  1918  was  somewhat  less  than 
for  the  previous  year. 

Some  purified  chalk  is  imported,  but  the  amount  is  small  compared 
to  that  of  the  crude  chalk.  The  amount  has  remained  fairly  con- 
stant since  1914.  The  quantity  of  manufactured  chalk  imported  is 
quite  small. 

Exports. — TThe  United  States  exports  considerable  quantities  of 
manufactured  chalk,  principally  to  England  and  Canada.  The  value 
of  the  exports  decreased  from  1911  to  1914,  after  which  it  increased 
again,  and  in  1917  was  more  than  double  what  it  was  in  1914.  The 
exports  for  the  fiscal  year  1918  amounted  to  $186,711,  a  decided 
increase  over  the  previous  year. 

Tariff  considerations, — The  act  of  1913  contains  the  following  pro- 
visions : 

Paragraph  446  (Free  list).  Chalk,  crude,  not  ground,  bolted,  pre- 
cipitated, or  otherwise  manufactured. 

Paragraph  15  (Schedule  A).  Chalk,  precipitated,  suitable  for 
medical  or  toilet  purposes;  chalk  put  up  in  the  form  of  cubes,  blocks, 
sticks,  or  disks,  or  otherwise,  including  tailors',  billiard,  red,  and 
other  manufactures  of  chalk  not  specially  provided  for  in  this  sec- 
tion, 25  per  cent  ad  valorem. 

Paragraph  60  (Schedule  A).  Whiting  and  Paris  white,  dry,  and 
chalk  groxmd  or  bolted,  -^  cent  per  pound;  whiting  and  Paris  white 
ground  in  oil,  or  putty,  15  per  cent  ad  valorem. 

Paragraph  69  (Schedule  A)  provides  for  ^'French  chalk,"  which  is 
not  chalk  at  all,  but  talc. 

It  is  suggested  that  the  following  be  substituted  for  the  provisions 
quoted: 

Paragraph  —  (Free  list).  Same  as  paragraph  446. 

Paragraph  —  (Schedule  A) .  Whiting  and  Paris  white,  dry,  ground 
in  oil,  or  putty;  chalk  precipitated,  ground,  bolted,  or  put  up  in  the 
form  of  cubes,  blocks,  sticks,  or  disks,  or  otherwise,  including  tailors', 
billiard,  red,  and  other  manufactures  of  chalk,  not  specially  provided 
for  in  this  section. 

The  following  table  shows  the  rate  of  duty  of  each  kind  of  chaJk 
under  the  acts  of  1909  and  1913.  The  equivalent  ad  valorem  rate 
for  the  fiscal  year  1913  under  the  act  of  1909  and  the  fiscal  year  1914 
under  the  act  of  1913  are  also  shown.  The  ad  valorem  figure  is  left 
blank  under  chalk,  ground  or  bolted,  for  1913,  since  tne  official 
amounts  recorded  are  negligible  (the  goods  being*  classified  under 
^'Whiting''). 
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Ground  cliatk^  wMting,  and  Paris  wMU  are  merely  grades  of  the 
same  material — natural  chalk,  CTound,  washed  and  bolted.  The 
quality  and  price  is  quite  variaole  and  dependent  on  the  purity, 
color,  fineness,  and  freedom  from  grit. 

Precipitated  chalk  is  an  artificiafly  prepared  product  made  by 
chemical  means.  Precipitated  chalk  can  be  secured  free  from  grit 
and  in  a  finely  divided  condition  more  easily  and  perfectly  than  the 
natural  chalk  and  it  is  therefore  preferred  for  toilet  and  medicinal 
purposes. 

In  the  act  of  1909  ground  chalk  and  precipitated  chalk  were  put 
together  in  paragraph  13  and  made  dutiable  at  1  cent  per  pound, 
whereas  whiting  and  Paris  white  was  dutiable  at  one-fourth  cent  per 
pound  under  paragraph  54.  The  act  of  1913  recognized  the  essential 
identity  of  ground  cnalk  and  whiting  by  placing  them  together  in 
paragraph  60  dutiable  at  one-tenth  cent  per  pound  but  left  *  ^precipi- 
tated cnalk,  suitable  for  medicinal  or  toilet  purposes''  in  paragraph 
15  dutiable  at  15  per  cent  ad  valorem.  Although  it  is  possible  to 
form  a  judgment  of  quality,  and  therefore  of  price,  basea  upon  the 
fineness,  color,  and  purity,  there  is  no  known  method,  macroscopic, 
microscopic,  or  chemical  to  determine  with  certainty  the  methoa  of 
manufacture  from  ,the  examination  of  the  sample."  It  is  therefore 
suggested  that  all  varieties  of  chalk — ground,  bolted,  and  precipi- 
tated— and  whiting  and  Paris  white  be  placed  together  in  the  same 
paragraph  at  the  same  rate  of  duty.  The  best  commercial  grades 
are  worth  more  than  five  times  as  much  as  the  poorest  and  there- 
fore the  rate  should  be  an  ad  valorem  rate  instead  of  a  specific  rate. 

Although  no  statistics  of  production  in  the  United  States  are  avail- 
able it  is  known  that  American  manufacture  is  based  almost  entirely 
on  imported  crude  chalk  and  that  imports  of  whiting  and  precipitated 
chalk  are  less  than  2  per  cent  of  the  imports  of  crude  chalk. 

**  Whiting  or  Paris  white  ground  in  oil  or  putty.'* — Putty  is  whiting 
ground  in  oil,  usually  linseed  oil.  Linseed  oil  is  dutiable  at  10  cents 
per  gaUon,  or  about  1.3  cents  per  pound  (equivalent  to  about  20  per 
cent  at  normal  prices),  and  whiting  at  one- tenth  cent  per  pound. 
The  duty  of  one-naif  cent  per  pound  under  the  act  of  1909  and  15  per 
cent  under  the  act  of  1913  have  been  almost  prohibitory. 

Manufactures  of  chalk, — '^Chalk  put  up  in  the  form  of  cubes,  blocks, 
sticks,  or  disks,  or  otherwise,  including  tailors',  billiard,  red,  and  other 
manufactures  of  chalk  not  specially  provided  for  in  this  section.'* 

The  importfi  of  manufactured  chalk  are  not  large  and  the  duty 
seems  to  oe  suflftcient  to  protect  American  manufacturers. 
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5::::::::::::::: 

.028 

moo 

36.00 

M'iHn:           j 

1,34B,«3S 
2M,ia» 

1  'S     l:IS}    -I     >- 

m  Biter  Oct,  4, 1913,  Include  precipitated  cbalk  aull 
B,  aticlra,  etc.,  includlne  tailors',  billiard,  and  red. 


entity  not  shown. 


Chalk,  ground  or'holted — Importtfor  coiuwnption — Revenue. 


Ratea  ot  duty. 

v.,.». 

Actual  and 

r«.rs: 

AeMitperpound. 

si    »:« 

PeruM. 

178  1            .026 

u- years: 

iSi   IS 

142  '            .021 
230  1              .027 
823              .029 

4  n 

A  cent  per  pound. 

^fx  months  ending  June  30 


Ratea  of  duty. 

quantities. 

v.,„. 

iS. 

Value  per 
quantity. 

ad  valorem 

™ara:. 

Pound., 

J1,6S7 
233 

212  J  76 

40 
37,698 

3l|S2A 

Pireatt. 

25,469,667 
25,922,506 
20,850,409 

\ 

ar  years; 

IS 

p 

1 

16 

I       .0.01 

1  Figures  ior  fiscal  years  are  lor  i<  reach  cuaJKonty. 
t  Quantity  not  previously  shon'n. 

Amount  of  imports  ot  French  chalk.    French  chalk  is  not  statad  separately  for  1920. 
<  Six  montlis  ending  June  30, 1920. 
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Chalk f  other  minufactures  of^InpjrUfor  consumption — Revenue. 


Fiscal  vears: 

19(S7 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Calendar  years*. 

1918 

1919 


Rates  of  duty. 


25  per  cent , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


do. 

....'j....do. 
1920« ! do. 


Quantities. 


Pounds. 


1,852 


0) 
2,909 

0) 


Values. 


$39,218 

13,487 

12,346 

3,155 

390 

751 

1,100 

245 

350 

252 

78 

279 

649 


629 
325 

429 


Duties 
collected. 


S9,805 

3,371 

3,086 

788 

97 

187 

275 

61 

87 

63 

19 

69 

162 


167 

81 

107 


Value  per 

unit  of 

quantity. 


SO.  350 


.111 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


26 
26 
25 
26 
25 
26 
25 
25 
25 
25 
25 
25 
25 
25 

26 
26 
26 


1  Quantity  not  shown. 


s  Six  montbs  ending  June  30, 1920. 


Whiting  and  pans  whitCf  dry — Imports  for  consumption — Reventie, 


Rates  of  duty. 


Fiscal  years:  ! 

1907 '  J  cents  per  pound. 


1908 

do 

1909 

do 

1910 

do.       .. 

1911 

do....:.:::::; 

1912 

1913 

1914 

do 

1914 

tJ^t  cent  per  pound 

1915 

1916 

1917 

1918 

1919 

do 

Quantities. 

Values. 

Duties 
collected. 

Value  per 

unit  of 
quantity. 

Pounds. 

1,858,339 

513,219 

$4,646 

$0,007 

2,399,082 

11,467 

6,997 

.005 

2,089,981 

13,540 

6,224 

.006 

2,868,239 

16,305 

7,170 

.006 

4,656,958 

18,758 

11,642 

.004 

3,729,155 

14,578 

9,322 

.004 

3,536,747 

14,032 

8,841 

.004 

286,715 

2,644 

716 

.009 

2,074,890 

7,809 

2,074 

.004 

5,387,038 

15,705 

6,387 
3,655 

.003 

8,655,123 

14,459 

.004 

2,147,895 

11,292 

2,147 

.005 

4,908,295 

31,033 

4,908 

.006 

686,780 

5,097 

587 

.009 

Actual  and 

computed. 

ad  valorem 

rate. 


Per  cent. 
36.16 
62.30 
38.59 
43.98 
62.07 
63.96 
63.01 
27.10 
26.57 
34.30 
25.28 
19.02 
15.82 
11.62 


Whiting  and  parts  white  ^  ground  in  oil  {putty) — Imports  for  consumption — Revenue. 


Fiscal  vears: 

1907 

1908 

1909 

1910 

1910 

1911 

1912 

1913 

1914 

1914 

1916 

1916 

1917 

1918 

1919 

1920 

1921 


Rates  of  duty. 


1  cent  per  pound . 

do 

.....do 

do 

^  cent  per  pound . 

do 

do 

do 

do 

15  per  cent 

.do 


.do. 
-do. 
.do. 
-do. 
.do. 
.do. 


Quantities. 


Pounds. 

3,519 

132 

76 

1,079 
16,916 
77,581 
29,047 
36,434 
14,810 
22,210 
18,078 
16,082 
33,286 
36,398 

4,635 


Values. 


$114 

6 

7 

73 

147 

1,151 

OOP 

ODO 

881 
276 
636 
343 
386 
1,472 
3,781 
821 


Duties 
collected. 


$35 
1 


10 

84 

387 

146 

182 

74 

95 

51 

57 

220 

567 

123 


Value  per 

unit  of 
quantity. 


$0,032 
.045 
.094 
.068 
.009 
.015 
.030 
.024 
.019 
.029 
.019 
.024 
.044 
.104 
.177 


Actual  and 

computed 

ad  valorem 

rate. 


Per  c(nt. 
30.77 
22.00 


14.78 
57.54 
33.69 
16.77 
20.68 
26.81 
16.00 
15.00 
16.00 
15.00 
16.00 
16.00 
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CJuUki — Domestic  exports. 

FISCAL  YEAR. 


*>7 


I     ' 


r 


I  > 


k>. 


Exported  to — 


1010 


Germany 11,063 

Netherlands 4,360 

United  Kingdom 39,746 

Canada 22,730 

Mexico 3,408 

South  America 6,212 

Oceania i  12,833 

All  other '  21,^295 


Total 110,647 


1911 


12,602 

4,105 

43,769 

19,783 

6,320 

8,963 

20,664 

16,284 


122,490 


1912 


1194 

6.fi69 

17,346 

14,799 

450 

5,422 

3,453 

9,181 


56,414 


1913 


S455 

1,963 
26,180 
2,165 
670 
6,261 
7,074 
5,910 


1914 


11,448 

1,620 

18,492 

17 

860 

3,009 

8,615 

6,093 


49,478 


40,154 


1915 


S16 


31, 137 

461 

542 

7,35? 

6,869 

4,798^ 


61,175 


Exported  to— 


Germany 

Netherlands 

United  Kingdom. 

Canada 

Mexico 

South  America... 

Oceania 

Another 


Total. 


1916 


136 

23,268 

12,872 

1,198 

8,521 

4,338 

10,184 


60,417 


1917 


127,664 

36,642 

3,961 

9,218 

13,071 

14,646 


105,202 


1018 


114,560 
71,664 
7,230 
35,704 
16,564 
40,089 


186,711 


CALENDAR  YEARS. 


Exported  to- 


United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

Chile 

Australia 

All  other 

Total 


1918 


S2,903 

76,115 
8,913 
6,634 
9,732 

10,752 
8,075 

50,041 


172,166 


1919 


$41,737 
71,860 
23,301 
14,112 
14,691 
8,918 
18,359 

140,695 


333,673 


19201 


S366,400 


1 10  months  ending  Oct.  31, 1920,  not  stated  by  countries. 
Chalk,  precipitated,  light,  casks,  prices  per  pound,  wholesale,  New  York, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


Jan.  1. 


Apr.  1. 


4M 
4f-6 

4  -4J 

4  -44 
4i-6| 
4i-6J 
44-5J 
41-5 

5  -6 
4i-5 


JuJyl. 


4i-6 
4i-6 
4  -4i 

4-4 

4  -4! 

4i-5^ 
4J-5J 
4J-5J 
4}-6 

5  -6 
6i-6 


Oct.  1. 


4^  6 
4-6 

4-44 

4  -4i 

18-10 

4i-5i 

4-5i 

4-5i 

4-5 

5-6 

5i-6 

1  Temporary,  due  to  early  war  conditions. 
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ClHdK 


\  heavy,  pHea  per  pound,  whoUiaU,  NevT  York. 
[Fram  Oil,  Paint,  and  Prog  Reporter.) 


Year. 


1910, 
lOU 
1912 
1918 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


Jan.  1. 


Apr.  1. 


8-0 
8-» 
8-8^ 
8-J 
4-6 
4-6 
31-6 
3^-6 
5-« 
3M 


July  1. 


8-84 

Z-^ 

Z-^ 

8-4 

8-^ 

4-6 

4-6 

3i-5 

»-5 

5-6 

4-5 


Oct.  1. 


3-8} 

878 

8^ 

8-^ 

7-8 

4-6 

4-6 

3 


4f-5 

4|-5 


ChMf  EnglUih,  prices  per  ton,  uholesdU,  New[  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Year. 


1911 
1912 
1918 
1914 
1915 
1916 
1917 
1918 
1910 
1920 


Jan.  1. 


82.76 

182.80-2.65 

4.00-  8.05 

2.75-  8.00 

3.50 

r 


Apr.  1. 


82.75 

182.70-  8.06 

8.75 

8.75-  8.00 

8.50 


July  1. 


82.75 

82.70-  8.05 

2.76-  3.00 

2.76-3.00 

4.00 

0] 


Oct.  1. 


82.76 

^.70-  3.05 

2.75-  3.00 

2.75-  8.00 

V 


Aug.  1. 


82.75-83.00 


1  Nominal. 

Chalk,  French,  prices  per  ton,  wholesale,  New  York. 
[From  Oil,  Paint,  and  Drug  Reporter.] 


Years. 

Jan.  1. 

Apr.  1. 

• 

Julyl. 

Oct.  1. 

1910 

83.00-83.40 

8X» 

3.05-8.10 

4.25-8.10 

8.10-8.50 

Nominal. 

Naminal. 

Nondnal. 

Nominal. 

Naminal. 

Nominal. 

83.00-83.40 

3.05 

3.05-3.10 

3.00-  4.00 

3.10-  3.50 

Nominal. 

Naminal. 

Naminal. 

Nominal. 

Nominal. 

Nominal. 

83.00-83.40 
8.05 
3.05-3.10 
3.10-  3.60 
3.10-3.60 
Naminal. 
Naminal. 
Nominal. 
Nominal. 
Nominal. 
Ncfmiiial. 

88.06-83.40 

1911. 

3.06 

1912 

3.05-  3.10 

1913 

3.10-  3.60 

1914 

3.10-  8.10 

1916 

1916 

Nominal. 

1917 

'MnmlT^f^V 

1918 •. 

NOTTliTWVl, 

1919 

Nomtnid. 

1920 

.   NoTninal. 

Whiting,  commercial,  prices  per  100  pounds,  uholeaale.  New  York, 

[From  Oil,  Paint,  and  Drug  Reporter.] 


Years. 

Jan.  1. 

Apr.  1. 

Julyl. 

Oct.l. 

Aug.l. 

Lowest. 

Highest. 

1910 

80.45-80.60 

.45-    .60 

.42-    .60 

.45-    .50 

.45-    .50 

.45-    .60 

.60-    .56 

.06 

1.10 

1.26 

1.16-1.30 

80.45-80.60 

.45-    .50 

.40-    .60 

.45-    .60 

.45-    .50 

.45-    .60 

.60-    .65 

.05 

1.26 

1.25 

1.15-1.20 

80.45-80.60 

.45-    .60 

.40-    .60 

.45-    .60 

.45-    .60 

.45-    .60 

.70-    .75 

1.26 

1.26 

1.15-1.20 

1.40 

80.45-80.60 

.45-    .50 

.48*   .50 

.45-    .60 

.45-    .60 

.60-    .66 

.00 

1.25 

1.26 

1.16-1.20 

1.40 

80.45 

.45 

.42 

.45 

.45 

.46 

.60 

.06 

1.10 

1.16 

1.15 

80.60 

1911...:  

.60 

1912 - 

1918 

1914 

"86.*4546Im' 

.50 
.50 
.60 

1916 ..^. 

.55 

1916 

.90 

1917 

1.25 

1918 

1.35 

1919 

1.25 

1920 

1.40 

0.  p.  d.  r.,  p.  29  for  1915  and  1917  market. 
86284— 21— A-6 i 
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Whiting,  gilder»\  prices  per  100  pounds,  wholesale.  New  York, 

[From  Oi],PBixit,aiid  Drug  Reporter.] 


Years. 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917. 
1918. 
1919. 
1920. 


Jan.  1. 


10.52-10.64 

.5^-    .64 

.52-    .64 

.55-    .65 

.55-    .65 

.55-    .65 

.60-    .65 

1.15 

1.25-  1.30 

1.30-  1.35 

1.20-  1.25 


Apr.  1. 


July  1. 


10.52-10.64 

.52-    .64 

.52-    .64 

.55-    .65 

.55-    .65 

.55-    .65 

.70-    .75 

1.15 

1.30-  1.35 

1.30-  1.35 

1.20-  1.25 


10.52-10.64 

.52-    .64 

.5^    .64 

.55-    .65 

.55-    .65 

.55-    .65 

.80-    .85 

1.35 

1.30-  1.35 

1.20-  1.25 

1.45 


Oct.l. 


10.52-10.64 

.62-    .64 

.50-    .64 

.56-    .66 

.65-    .65 

.60-    .65 

1.08 

1.35 

1.30-  1.35 

1-20.   1.25 

1.45 


Aug.  1. 


10.55-10.66 


Lowest. 


10.52 

.52 

.62 

.65 

.55 

.55 

.60; 

1.15  S 

1.25  I 

1.20  I 

1.20  , 


90.64 

.64 

.64 

.65 

.65 

.65 

1.08 

1.35 

1.35 

1.35 

1.45 


Whiting,  extra  gilder8\  prices  per  100  pounds,  wholesale.  New  York. 

[From  Oil,  Paint, and  Drug  Reporter.] 


Years. 

Jan.  1. 

Apr.  1. 

Julyl. 

Oct.  1. 

Aug.  1. 

Lowest. 

Highest. 

1910 

10. 56-60. 68 

.56-    .68 

.56-    .68 

.55-    .68 

.55-    .68 

.55-    .68 

.65-    .70 

1.25 

1.40 

1.35-  1.50 

1.30-  1.40 

10.56-10.68 

.56-    .68 

.56-    .68 

.56-    .68 

.55-    .68 

.55-    .68 

.75-    .80 

1.25 

1.35-  1.50 

1.35-  1.50 

1.30-  1.40 

10.56-10.68 

.56-    .68 

.56-    .68 

.55-    .68 

.55-    .68 

.55-    .68 

.85-    .90 

1.45 

1.35-  1.50 

1.30-  1.40 

1.55 

10.56-10.68 

.56-    .68 

.55-    .68 

.56-    .68 

.55-    .68 

.65-    .70 

1.15 

1.45 

1.35-  1.50 

1.30-  1.40 

1.55-  1.80 

10.56 

.56 

.55 

.55 

.55 

.55 

.65 

1.25 

1.35 

1.30 

1.30 

SO.  68 

1911 

.iSf< 

1912 

.68 

1913 

1914 

1915 

'i6.*65^.'68* 

.68 
.68 
.70 

1916 

1.15 

1917 

1.45 

1918 

1.50 

1919 

1.50 

1920 

1.60 

Whiting,  American  Paris  white,  prices  per  100  pounds,  wholesale,  New  York, 

[From  OU ,  Faint ,  and  Drug  Reporter.] 


Yean. 

January. 

AprU. 

July. 

October. 

August. 

Lowest* 

Highest. 

1910 

10.6440.76 

.64-    .76 

.64-    .76 

.70-    .76 

.70-    .76 

.70-    .76 

.70-    .76 

1.26 

1.76-2.76 

L60-  L76 

1.60- L76 

106440.76 

.64-    .75 

.64-    .75 

.70-    .75 

.70-    .76 

.70-    .76 

.70-    .76 

1.26 

1.76-2.76 

L50-1.75 

1.60-  L76 

10.6440.76 

.84-    .75 

.84-    .76 

.70-    .76 

.70-    .76 

.70-    .76 

.80-    .85 

2.50-2.75 

L  50- 1.75 

1.60-1.76 

1.76 

1064.1076 

.64-   .76 

•  .64-    .76 

.70-    .76 

.70-    .76 

.70-    .76 

L16 

2.60-2.75 

L60-  1.75 

L60-L75 

L75 

10.64 

.64 

.64 

.70 

.70 

.70 

.70 

1.26 

1.76 

1.50 

L60 

1076 

1911 

.75 

1912 

.76 

1918 

*ii"7046."76' 

•  .76 

1914 

.76 

1916 

.76 

1916 

1.16 

1917 

2.76 

1918 

2.76 

1919 

1.76 

1920 

1.75 

Whiting,  English  cliffstone,  prices  per  100  pounds,  wholesale,  New  York. 

(From  Oh, Paint, and  Drug  Reporter.] 


Years. 

Jan.l. 

Apr.  1. 

JulyL 

Oct.  1. 

August. 

Lowest. 

Highest. 

1910 

SO.  7640  90 

.76-LlO 

.76-1.10 

.76-1.10 

.76-  LIO 

.76-1.10 

.76-1.10 

1.60-  1.80 

L60-  1.76 

1.76-2.76 

L76-2.60 

6076-1090 

.76-1.10 

.76-  1.10 

.76- LIO 

.76- LIO 

.76- LIO 

L0O-L5O 

L60 

L60-  L76 

L  76- 2.76 

L7&-2.50 

SO75-SL10 

.76- LIO 

.76- LIO 

.76- LIO 

.76- LIO 

.76- LIO 

LOO-  L60 

L60-  L80 

L76-  2.76 

L75-2.60 

2.00 

SO.  76-4  .10 

.76- LIO 

.76- LIO 

.76- LIO 

.76- LIO 

.76- LIO 

L26-  L60 

L60-  L80 

L76-2.76 

L76-2.50 

2.00 

SO  76 

.76 

.76 

.76 

.76 

.76 

.76 

L60 

L60 

L76 

L76 

SI.  10 

1911 

LIO 

1912 

1.10 

1913 

*so764i.'i6* 

1.10 

1914 

1.10 

1916 

1.10 

1916 

1.60 

1917 

1.80 

1918 

2.75 

1919 

2.60 

1980 

2.60 

■Baluqfdiitjf.- 


Tulff  elnrilloattoa  or  dnorfptloo. 


Ratal  at  dut*,  ipeeiac 


^^,speciaUy  pTDTJdedforin  thlsflct. 

Ctmlkl  prapand,  preo^iitiwd,  French,  red,  and  a'u  attiei  chalk 
pnparatioiu  not  apeclally  provided  (or  Id  this  act. 

Chalk,  mmunDftMtimd 

Cbalk  (not  medtduBl  not  prepared  lor  toilet  purposes)  when 
gnnmd,  prwlpitatsd,  nBturally  or  iTtUIclBlly,  or  otberwlse 
pcepaied,  irbether  In  the  form  oroubes,  blocks,  stkka  or  discs, 
or  othenrise,  InclndinR  tailors'  bllllBrd,  red,  or  FienCh  chalk. 

Uauabcturesal  chalk  naC  specially  provided  [or  in  this  act 

Chalk,  crude,  not  ground,  preeipftaUd,  or  otberwlF«  maniitac- 

Chalk,  irhan  ground,  bolted,  precipltated,natiirally  or  artiadally, 
or  otherwise  prepared,  whetlier  in  the  [dud  ot  cubes,  blocks, 
sUcks,  or d!B0a,Drathtrwl9B,iiioludiTig tailors', blUiard,  red,  or 

UainitactdreBoti^i^nDtspsoIaUypcoTtiled  foriuthliiactioD... 
Chalk,  omde,  not  grooDd,  bolted,  pradpiCated,  or  otherwise 

Chalk,  precipitated,  suitable  lor  medicinal  or  toilet  purposes; 
chalk  put  up  in  the  form  of  cubes,  blocks,  sticks,  or  discs,  or 
otherwise,  includiQ?  tallora',  billiard,  red,  and  other  manu- 
factures ai  chalk  not  specially  prorlded  lor  in  this  section. 

Chalk,  crude,  not  ground,  bolted,  precipitated,  or  otherwise 
manufactured. 

•   •   •   Chalk,  ground  or  bolted 


20  per  cent  ad  valorein. 


26  per  cent  ad  vaktreuii 


WHITINO  AND  PARIS  WHITE. 


Whiting  and  Paris  white,  dry. . 

OrouDd  In  oil  (f  putty 

Whiting  and  Paris  wWie,  dry . . 


Ground  In  oil  OT  putty 

Whiting  and  Paris  white,  dry 

Qrofmd  in  oil  01  potty. 

'■—and  Paris  whit-  ' 


lllng  and  Paris  wtdte,  di7 I/IO  cent  p^  pound. 

WJdlbQWid  Parts  ii<Ute,g>nuid.lodl  or  putty IG  per  cenl;  ad  valorem. 


(cent  per  pound. 
cent  par  pound. 
i  rant  per  pound. 
I  cent  per  pound, 
i  cent  per  pound. 
4  cent  per  pound. 
i  cent  par  pound, 
I  cent  per  pound. 
1  cent  per  pound, 
i  cant  per  pound. 

ir"— * 


COUBT   AKD   TbEASDBT   DECISIONS. 

Precipitated  chalk  used  in  the  manufacture  of  tooth  powder,  and, 
to  a  less  extent,  of  explosives  and  paints,  and  which  sometimes  is 
bolted,  has  been  held  dutiable  as  bolted  chalk  on  the  ground  that  it 
was  not  suitable  in  its  imported  condition  for  medicin^  or  toilet 
purposes.  (G.  A.  8144,  T.  U.  37569  (1918),  following  United  States  v. 
Anderson,  175  Fed.  961,  holding  that  chalk  merely  precipitated 
artificially,  bolted,  and  packed  in  bags  was  not  within  the  exception 
in  the  act  of  1897  (par,  13)  for  "chalk  prepared  for  toilet  piu:poaes;" 
also  U.  S.  V.  Amerman,  9  Ct.  CuBt.  Appls.,  244,  of  1919.) 

The  provision  for  "chalk,  crude,  has  been  interpreted  not  to 
include  so-called  "red  chalk  in  lumps,"  used  for  the  marking  of 
lumber.  The  chalk  exempted  from  duty  was  declared  to  be  white  or 
grayish  white,  and  a  carbonate  of  lime  or  natural  form  of  calcium 
carbonate  used  in  medicinal  preparations  and  toilet  articles.  (Ab- 
stract 36905,  T.  D.  34933  (1914);  G.  A.  4920,  T.  D.  23027  (1901).) 
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TARIFF  TNJFOBO^AXKUM  BUVfRS. 


French  chalk  was  also  held  to  be  oxehided.  (Abstract  35897,  T.  D. 
34571  (1914);  American  Lava  Co.  v.  United  States,  3  Ct.  Cust. 
Appls.,  522.) 

||A  heavy  precipitated  chalk,  sronnd  ready  for  use  in  the  manufac- 
ture of  tooth  powder,  was  held  dutiable  underparagraph  13  of  the 
act  of  1909  and  not  exempt  from  duty  as  '' cliff-stone"  undor  para- 
graph 683.     (Abstract  35896,  T.  D.  34571  (1914).) 

(Carbonate  of  strontia  held  not  dutiable  as  chalk  under  paragraph 
11  of  the  act  of  1894.     (G.  A.  3572,  T.  D.  17624  (1896).) 

A  powder  put  up  in  small  packages  for  use  by  jewelere  in  polishing 
metals,  and  composed  of  more  than  93  per  cMit  of  carbonate  of  lime 
was  held  to  be  dutiable  as  whiting  under  the  act  of  1894  and  not  as 
an  article  composed  of  earthy  or  mineral  substances,  n.  s.  p.  f . 
(United  States  v.  Tiffany,  117  Fed.  367  (1902).) 

Metal  polishes  composed  of  little  lime  and  considerable  silica  have 
been  classified  as  whitmg  by  similitude  and  otherwise,  under  the  act 
of  1909,  according  to  the  facts  in  the  particular  case.  (Bartley  v. 
United  States,  3  Ct,  Cust.  Appb.,  363:  United  States  v.  Holland,  etc., 
4  Ct.  Cust.  Appls.,  336;  Kreamer  v.  United  States,  4  Ct.  Cust.  Appls., 
433,  437;  Wanamaker  v.  United  States,  6  Ci.  Cust.  Appls.,  21.> 


\f    'i 


I 


ALCOHOUC  PREPARATIONS. 

(Par.  16,  act  of  ma.] 


General  Information. 

The  purpose  of  this  paragraph  is  to  impose  higher  import  duties  on 
all  chemical  and  medicinal  compounds  and  preparations  containing 
alcohol  than  on  those  not  contaming  alcohol  to  compensate  for  the 
fact  domestic  manufacturers  of  such  preparations  must  pay  a  heavy 
internal-revenue  tax  on  alcohol.  However,  since  the  passage  of  the 
act  of  1913  there  have  been  increases  in  the  internal-revenue  taxes  on 
alcohol  so  that  the  extra  import  duties  levied  by  the  act  of  1913  are 
no  longer  in  proportion  to  the  present  internal-revenue  taxes. 

Medicinal  compounds ,  preparations,  mixtures ,  and  salts  containing  alcohol — Imports  for 

consumption — Revenue. 

CONTAINING  MORE  THAN  20  PER  CENT  AND  NOT  MORE  THAN  50  PER  CENT  OF 

ALCOHOL. 

[Under  genetal  tariff.] 


Fiscal  year: 
1914 


1916 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 


Rate  of  duty. 


20  cents  per  pound  plus 
it. 


20 


r 

do 
do 
do 


cent 


.do. 
.do. 


Quantity. 


Pounds. 
14,056 

5,131 

5,389 

4,115 

66,000 

144,661 
112,978 


Value. 


DollaTi. 
14,136 

6,618 

6,146 

6,202 

26,002 

120,966 
42,635 


Duty 
collected. 


DoOan. 
6,638 

2,849 

2,307 

2,068 

18,400 

53,129 
31,102 


Value 

per 

unit  of 

quantity. 


Dollars. 
LOl 

1.28 
L14 
L50 
3.93 

.84 
.38 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent, 
39.89 

36.51 
37.64 
33.27 
70.77 

43.91 
73.12 


CONTAINING  MORE  THAN  50  PER  CENT  OF  ALCOHOL. 

[Under  general  tariff.] 


Fiscal  year: 
1914 


1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 


40  cents  per  pound  plus 
20  per  cent. 


10 

.do 
.do 
.do 


.do. 
.do. 


3,282 

2,978 

2,284 

2,938 

27,815 

26,502 
106,276 


3,909 

4,328 

3,226 

3,613 

10,789 

11,446 
31,454 


2,094 

2,056 
1,638 
X,oWI 

13,284 

12,026 
48,801 


1.19 

L46 

L44 

L22 

.38 

.43 
.30 


53.67 

47.62 

47.70 

62.53 

123.12 

112.93 
165.15 


35284— 21— A-5^ 
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m 

lift 


iM 


» 


lis: 

?> 

1: 


Medicinal  preparaHont  eorUaining  aleohol  or  in  thepnparahon  of  which  alcohol  ii  U9ed 

(AcU  of  1897  and  1909) 

[Under  gHMml  tartff.) 


Fiscal  yean: 

1008 

10001.... 

1010 

lOU..... 
1012..... 

1018 

1014 


Rate  of  duty. 


56  cents  per  pound. 

do 

do 

do 

do 


.do. 
.do. 


Quantity. 


Poundt. 
102,708 
8,008 
171,247 
157,681 
117,101 
116,025 
10,833 


Value. 


DdOan. 
178,102 
1,758 
152,858 
188,542 
100,254 
114,033 
22,300 


Value 

Dnty 

V^ 

Mllected. 

unit  of 

quttaHty. 

DoOvt. 

DoUon. 

108,080 

a084 

3,352 

.288 

04;  188 

.801 

88,714 

.870 

84,408 

.1)33 

88,758 

.001 

10,008 

L120 

Aotnal 

and  com* 

putedad 

iraloram 

rate. 


PerceiU. 
59150 
10.00 
61.70 
09L60 
58.06 
55.40 
4&70 


>  Ghknal  hydrate. 
FROM  CUBA  (RECIPROCITY  TREATY,  DEC.  27,  1003). 


Fiscal  years: 
1908 

1000 

56  cents  per  pound  less 

20  per  cent. 
.....do 

Powndt. 
177 

543 

04 

52 

848 

188 

Dottart, 
186 

427 
78 
40 

485 
72 

DoUara. 
78 

2W 
41 
22 

373 
50 

DoOnrf. 
a768 

.787 
.812 
.778 
.540 
.520 

Peread. 
57.84 

55b  04 

1010 

do 

54.29 

1911 

do 

58.71 

1012 

do 

80.17 

1013 

do 

88.11 

Medicinal  compounds,  preparatumSf  rMXtures,  and  saUs,  containing  alcohol, 

{ActoflBlS.) 

CONTAINING  20  PER  CENT  OF  ALCOHOL  OR  LESS. 

[Under  general  tariff.] 


Fiscal  yearfl: 
1014...:. 


1015 

1018........ 

1017 

1018 

Calendar  yeais: 

1018 

1010 


Rate  of  duty. 


10  cents  per  pound  plus 
20  per  cent. 

do 

do 


.do. 
.do. 


Quantity. 


Powndt, 
07,043 

72,303 
62,888 
53,817 
57,064 

40,040 
58,236 


Value. 


DoUara. 
100,648 

04,012 
66,941 
71,462 
68,570 

56,773 
113,836 


Duty 
collected. 


DoOata, 
26,833 

28,212 
10,674 
10,854 
18,422 

16,840 
28,501 


Value 

P«r 

unit  of 

quantity. 


DoOura, 
L50 

L81 
LOO 
L33 
Lll 

LIS 
LOS 


ATSrage 
ad 

TalOTBDl 

rate. 


Percent. 
26.67 

27.62 
20.30 
27.50 
28.96 

28.80 
25.12 


FROM  CUBA  (RECIPROCITY  TREATY,  DEC.  27,  1008). 


TiaofX  years: 
1014...., 


1015.. 
1016.. 
1017.. 
1018.. 
Calendar  years: 
1018.. 
1010.. 


10  cents  per  pound  plus 
20  per  cent  less  20  per 
oezit. 


Pounda. 


50 


497 

452 

54 

225 

291 
353 


DoOara, 


35 


271 

273 

31 

172 

189 
241 


DoUara. 


0 


83 

70 

0 

45 

54 
67 


DoUara. 
0.70 


.54 
.60 
.57 
.76 


.65 


Percent. 
27.43 


30.07 
20.25 
20.04 
26.47 

28.82 
27.72 


TABI7F  INFORMATION  STJBVEYS. 
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Chemical  eompound»f  mixturei,  mud  mUU  wrUaimng  akohol  or  in  ths  preparadon  of 

tMch  akchol  it  uud.    (Act  of  1909,) 

(Under  geoefil  taitil.) 


FiseAlyeMB: 
1910 

xvxx ••••■•■• 

1013 

1918 

1914 


Bate  of  duty. 


56  oents  per  pound 

do 

do 

do 


••>•■ • 


Quantity. 


POttfMb. 

28,890 
19,404 
43,479 
90,834 
4,801 


Value. 


DdOart, 
36,874 
18,647 
40,406 
81,106 
3,734 


Duty 
collected. 


DoOart. 
16,898 
10,706 
33,368 
14  478 
3,398 


Value 

per 

unit  of 

quantity. 


DoOart, 
0.896 

.963 
1.008 
1.181 

.634 


Actual^ 
and  com- 
puted ad 
yalorem 
rate. 


PereefU. 
01.48 
87.73 
6a  37 
40.64 
88.07 


Chtmical  eompounda,  mixtures,  and  ttdU  on  which  the  specific  duty  does  not  amount  to 

tots  per  cent.    (Act  of  1909.) 


Flioal  years: 

1910 

1911 

1913 

1918 

1914 


Rate  of  duty. 


36  per  cent, 
.do. 


.do. 
.do. 
.do. 


Value 

Quantity. 

Value. 

Duty 
ooUeoted. 

per 

unit  of 

quantity. 

Pounds. 

DoOart. 

DoUan. 

DoUars. 

14,907 

5,660 

1,887 

a871 

837 

783 

195 

3.391 

43,187 

3,980 

740 

.071 

840 

1,838 

457 

5.876 

8,188 

431 

107 

.186 

Actual 

and  com- 

putedad 

▼alcrem 

rate. 


Percent. 
35.00 
36.00 
36.00 
36.00 
35.00 


Chemical  compounds',  preparations,  mixtures,  and  salts,  containing  alcohol,  or  in  the 

preparation  of  which  alcohol  is  used.    (Act  of  19 IS. ) 

CONTAININa  30  PER  CENT  OF  ALCOHOL  OR  LESS. 

[Under  general  tariff.] 


Fiscal  yeiTi: 
1914 


1915 

1910 

1917 

1918 , 

Calendar  years: 

1918 

1919 


Rate  of  duty. 


10  cents  per  pound  plus 
30  per  cent. 

!i"!do;;i;i!i!;!!iiii"! 

do 

do. 


.do. 
.do. 


Quantity. 


Pounds. 
18,891 

11,830 
4,384 

10,805 
8,166 

5,023 
1,187 


Value. 


DoUars. 
26,061 

15,633 
^910 
3^544 
80,887 

35,065 
3,663 


Duty 
collected. 


Dollars. 
7,051 

4,338 
5,320 
0,680 
6,803 

5,513 
651 


Value 

per 

unit  of 

quantity. 


DdUars. 
1.43 

1.37 
&45 
3.54 
8.73 

4.99 
2.24 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Peree/nt. 
37.06 

27.39 
31.88 
33.93 
33.68 

22.00 
24.40 


CONTAININa  MORE  THAN  30  PER  CENT  AND  NOT  MORE  THAN  60  PER  CENT  OF 

ALCOHOL. 


Fiscal  yean: 
1014 


1915 

1910 

1917 

1918 

Calendar  years: 

1918 

1919 


30  cents  per  pound  plus 
20  per  cent. 

\\\\\^\\"\\\\\\\\\\\\\\ 

do 

do 


.do. 
.do. 


Pounds. 
1,904 

200 

1,877 

789 

23,915 

25,921 
171 


Dollars. 
1,844 

283 

1,463 

1,373 

15,382 

9,768 
960 


DoUars. 
749 

Dollars. 
0.068 

114 
666 

412 
7,859 

.975 
L065 
L613 

.643 

7,137 
224 

.376 
5.566 

Percent, 
40.65 

40.39 
38.95 
32.40 
5L09 

73.10 
23.00 


TABirF  INFOBUATION  SUBVETS. 


CONTAININO  MORE  THAN  5>  PBB  CENT  OF  ALCOHOL. 


Rale  of  duty. 

Qiumtlty. 

Value. 

.&. 

V«Ioe 

f 

(juKiMty. 

Dolton. 

i.an 

Actual 
uidoam- 
putedod- 

rr:.... 

''Tfi^r^^ 

a,7M 

MB 

,s 

Dtttar: 
1I,0« 

1 

PrrMM. 
44.05 

t 

.....da 

S3. 48 

■£,1 

Court  and  Teeasubv  Decisions. 

le  terms  "chemical  compound"  and  "chemical  mixture"  are  dis- 
lished  and  the  term  "medicinal  preparations"  is  defined  under 
graph  5  (supra).  The  oils  are  described  under  part^;rapha  44, 
ind  46,  and  the  ethers  under  paragraph  29  (infra), 
irtain  so-called  Chiiiese  wines,  possessing  medicinal  properties  and 
lied  in  the  dn:^  trade,  are  dutiable  under  this  paragraph  as 
icinal  preparations  containing  alcohol.  (T.  D.  37212,  of  1917 
37849,  of  1918.) 

16  term  "alcoholic  compounds"  is  used  in  a  common  or  broad 
i  of  being  aiiv  union  or  mixture  of  elements,  ingredients,  or 
i,  such  as  finely  cut  herbs  commingled  with  alcohol  and  consti- 
ig  to  some  degree  an  infusion.     (175  Fed.,  33,  of  1909.) 


SMALL  PACKAGE  ARTICLES. 

[FV.  17,M(0flMa.] 


GENERAL  INFORMATIOK. 

Imports  under  paragraph  17  in  packages  of  2}  pounds  or  less  from 
1914,  when  first  snown,  to  1918,  inclusive,  have  been  valued  between 
$455,491  and  $711,016  per  year,  and  have  yielded  a  yearly  revenue 
varying  from  $91,357  to  $142,203.  Imports  in  the  form  of  capsules, 
etc.,  amounted  to  $800,000  in  both  1914  and  1915,  and  yielded  a 
yearly  revenue  of  about  $200,000.  In  1918  imports  decreased  to 
$443,210,  yielding  a  revenue  of  $110,803. 

Chemical  and  m£dicinal  compounda^  eomhinatiorUf  and  all  similar  articles  (except  soap)  in 

individttal  .padtages  oft^  pcunds  w  less^  gross  ueight^  dutiable  at  not  leu  than  tO  per 

eeuL    (Aet  oflSlS.) 

[Under  genenl  tariff.] 


FisMl  year: 

1914 

1»U 

1916 

1917 

1918 

Calendar 
yiar: 

1918 

1919 


Rate  Of  duty. 


..'do 

.....do 

.....do 

.....do 


.do. 
.do. 


Quantity. 


Valae. 


1604,588 

711,  (ua 

456,491 
498,413 
466»786 


383,925 
491,591 


Dutyool- 
leeted. 


tl29,S17 

142,203 

9I,0g6 

99,682 

91,357 


76,785 
98,318 


Valae  per 

unit  of 

quantity. 


AT«rage 
adralo* 
rem  rate. 


Per  cent. 
20l00 
20.00 
20.00 
20.00 
90.00 


2o.oa 

20.00 


FROM  CUBA  (BSCIPROCITY  TBBATT,  DBG.  27,  1003). 

Viicalyear: 
1915 

20peroentless20peroeot. 

81,234 

1,843 

266 

632 

167 

174 

8197 

214 

42 

101 

25 
28 

1 

Percent, 
16.00 

191ft...... 

do. 

do 

16.00 

1917. 

16.00 

1918 

do 

16.00 

Caltadar 
y«an 
Iflit 

do..... 

16.00 

1919 

do 

16.00 

CkemscalSf  drugs,  medicinal  and  similar  suJbstances^  in  capsules^  villSy  tablets^  lozenges^ 

troduSf  ampouUs,  jubes,  or  similar  form,  dutiable  at  not  less  than  25  per  cent.    (Act 

0/19JS.) 

[Under  seoeval  tariff.] 


Ftealyear: 

1914 

1915 

1916 

1917 

1918 

Calendar 
year: 

1918 

1019 


Bate  of  duty. 


25p6ro6nt: 

do 

do 

.....do 

.....do 


.do., 
.do.. 


Qnantftty. 


Vataie. 


8818,395 
835,741 
554,102 
515,838 
443,210 


959,598 
483,787 


Duty  ool- 
lected. 


$203,348 
206,035 
138,525 
128,833 
110,802 


89,149 
120,947 


Value  per 

unit  of 

quantity. 


Averase 
advaw- 
remrate. 


Percent. 
25.00 
25.00 
26.00 
26.00 
26.00 


26.00 
86.00 


67 


TABIFF  INFOBHATION  SUB\'E¥S. 

nitaU,<irugi,m«iMntdattd  tmilar  tiibitmet$,  in  copmlrt,  pUU,  tablet*,  lottnge 
■cAct,  ampoula,  jvhe  i,  or  ttm  Hot/otwi,  dutiabU  at  nil  Uu  won  tS  per  ttnt.  [A 
J9i3)— Continued. 

FHOM  CUBA  (RSCIPHOCITY  TREATY,  DEC.  7>,  IWB). 


RUeoldOt;. 

QoMMItr. 

VrtM. 

"SS^ 

quulttj; 

ss 

Ill"" 

no 

s 

n.to 

Per  MM. 

,.d.. 

COURT  AND   TREASURY  DECISIONS. 

JQ  article  need  not  be  both  a  chemical  compound  and  a  medicinal 
ipoimd  for  the  purposes  of  this  paragraph.  (G.  A.  7833,  T.  D. 
11,  of  1915.) 

he  words  "dutiable  under  this  section"  refer  to  articlea  upon 
ch  a  duty  has  been  levied,  and  have  no  application  to  articles 
ch  would  otherwise  be  exempt  from  duties;  out  chemicals,  drugs, 
[icinals,  and  similar  substances,  whether  dutiable  or  free,  when 
orted  in  capsules,  pills,  ampoi^es,  etc.,  are  dutiable  at  not  less 
1  25  per  cent  ad  valorem.  (G.  A.  7623,  T.  D.  34863,  of  1914; 
tract  36915,  T.  D.  34933,  of  1914.) 

0  mere  article  of  food  is  comprehended;  hence,  iniant  joodt  of  the 
are  of  and  substitutes  for  mother's  milk,  which  they  closelv  re- 
ble,  containing  neither  medical  nor  chemical  ingredients,  ana  not 

1  as  medicines  or  chemicals,  are  not  within  the  provision.  (G.  A. 
),  T.  D.  37466,  of  1917.)  But  articles  not  strictly  and  exclusively 
lictual,  but  possessing  some  therapeutic  value,  and,  because  of 

quality  and  of  the  form  in  which  they  appear  in  the  trade,  are 
wn  and  sold  to  the  public  as  remedial  agencies,  are  within  the 
dsion.     (7  Ct.  Cust.  Appls.,  118,  of  1916.) 

3  construed  by  the  Treasury  Department,  all  patent  medicines, 
>rietary  remedies,  chemicals  syntne  tic  ally  prepared,  and  articles 
bined  or  compounded  with  the  use  of  chemicals,  come  within  this 
rision.     Olive  oil,  oil  of  lemon,  oil  of  orange,  peanut  oil,  fish  oils, 

other  rendered,  expressed,  dbtilled,  and  essential  oils,  which  are 
mixed  or  compounded  with  other  oils,  earths,  chalk,  crude  drugs, 
;h  are  natural  and  uncompounded,  and  similar  articles,  are  ex- 
led,  because  not  similar  to  chemical  and  medicinal  preparations 
ombinations.     {T.  D.  34184,  of  1914,  modifying  T.  D.  34035,  of 

*■) 

1  the  latest  decision  of  the  Court  of  Customs  Appeals  (8  Ct.  Cust. 
Is.,  21,  of  1917),  construing  paragraph  17,  the  following  princi- 
were  laid  down: 

A  compound  or  combination,  in  the  general  underetanding,  is  oeceesuil^  some- 
',  composed  of  more  than  one  component  material,  and  these  eipresBions  i& 
■raph  17,  tmff  act  of  1913,  are  not  applicable  to  a  mttural  product. 
Tneufleoftheword"medicinaI"inparagiaphl7,  tariff  act  of  1913,  with  reference 
mpounde  or  combinations,  requires  that  the  compound  or  combinatioa  should 
healing  or  curative  properties,  and  probably  that  it  should  be  commonly  ao 
ded  and  used. 
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3.  The  expreasion  ''all  similar  articles/'  used  in  paragraph  17,  tariff  act  of  1913, 
with  reference  to  comtpounds  or  combinations,  applies  only  to  a  compound,  combina- 
tion, mixture,  or  preparation  composed  of  more  tnan  one  substance  or  material. 

4.  The  expression  medicinal  compounds,  combinations,  and  all  similar  articles" 
means,  first,  strictly  medical  compounds  and  combinations,  and,  second,  compounds 
or  combinations  similar  thereto  in  that,  while  not  strictly  medical  because  possession 
properties  which  adapt  them  to  other  uses,  are  nevertheless  susceptible  of  medicinal 
uses  and,  in  the  form  and  condition  imported,  are  specially  designed  therefor  and  so 
chiefly  used. 

The  following  are  among  the  products  held  to  fall  within  the  pro- 
vision: Glycerin  in  plain  glass  bottles  less  than  2^  pounds  gross  weight. 
(G.  A.  7833,  T.  D.  36031,  of  1915.)  Isotonique  sea  water  imported  in 
ampoules  for  medicinal  purposes.  (G.  A.  7624,  T.  D.  34864,  of  1914.) 
Citrate  of  magnesia  and  preparations  of  malt  in  packages  of  less  than 
2A  pounds  gross  weight.  (Abstract  41232,  of  1917.)  Extract  of 
faraxacum  or  dandelion  extract  and  so-called  EUiman^s  embrocation. 
(Abstract  41861,  of  1918.)  Calcined  magnesia  in  packages  less  than 
2i  pounds  gross  weight.  (Abstract  41784,  of  1918.)  Antiplagve 
serum  in  ampoules.  (Abstract  37925,  of  1915.)  Radiogen-TrinJc- 
wasser  in  capsules  and  ampoules.  (Abstract  36915,  T.  D.  34933,  of 
1914.) 

The  following  are  among  the  articles  held  not  to  come  within  the 
provision:  Essence  d' Orient j  a  solution  made  from  the  scales  of  fish 
with  water  and  a  little  ammonia,  and  used  to  impart  a  pearl  effect 
to  glass  articles  such  as  hatpin  tops.  (Abstract  40809  and  41175,  of 
1917.)  M^ash  hluej  some  containmg  ultramarine,  in  balls  or  cubes. 
(Abstracts  38629  and  38840,  of  1915;  39885,  of  1916,  and  41786,  of 
1918.)  Writing  and  copying  ink,  (Abstracts  37926  and  39005,  of 
1915.)  Refined  camphor  in  tablets  containing  two-thirds  of  an  ounce, 
packed  in  tin  cans  containing  24  tablets.  (T.  D.  34612,  of  1914.) 
I^aphthalin  and  camphor  in  the  form  of  balls  and  tablets.  (T.  D. 
34199,  of  1914.)  Sweet  almond  and  castor  oil  in  bottles  of  3  to  4 
ounces.  (8  Ct.  Cust.  Appls.,  21,  of  1917.)  Polishes  for  shoes  or  metal. 
(Abstracts  39372,  of  1916,  and  41856  and  41858,  of  1918.)  Plastilina, 
a  modeling  clay.  (G.  A.  7896,  T.  D.  36361,  of  1916.)  Lemon  oil  in 
bottles  of  less  than  2^  pounds  gross  weight.  (Abstract  41855,  of 
1918.)  Saffron  in  packages  less  than  2i  poimds  gross  weight.  (Ab- 
stract 41261,  of  1917.)  Enamel  paints  and  colors.  (Abstract  41235, 
of  1917.)     Adhesive  plasters.     (Abstract  40732,  of  1917.) 

The  Board  of  General  Appraisers,  declaring  the  immediate^  con- 
tainer to  be  the  package  contemplated  by  this  paragraph,  held  a 
package  weighing  more  than  2i  poimds  and  containing  a  large  number 
of  smdOl  packages  each  weighing  less  than  2  J  poimds  gross  to  be  in- 
cluded. (Abstract  37927,  of  1915.)  A  single  package  weighing  less 
than  2i  pounds  shipped  by  itself  in  one  container  is  also  incmded,  the 
Court  of^  Customs  Appeals  holding  the  test  to  be  weight  regardless  of 

{>rice,  quality,  origin,  method  of  manufacture,  container,  suitability 
or  use,  or  any  other  matter,  and  whether  in  wholesale  or  retail  sales. 
(9  Ct.  Cust.  Appls.;  T.  D.  38208,  of  1919.)     (See  pars.  5  and  16.) 
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PREFACE. 


This  is  one  of  a  series  of  Tariff-Information  Surveys  prepared  by 
-the  United  States  Tariff  Conuuission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles 
and  commodities  provided  for  in  the  tariff  act  of  October  3,  1913, 
and  others  not  specificaUy  provided  for.  It  is  arranged  in  the 
numerical  order  of  paragraph^  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industnal  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  para- 
, graph  has  been  treated  under  a  preceding  para^aph  of  the  tariff 
act,  reference  is  made  to  this  fact  at  the  point  where  the  pari^aph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is 
dutiable  and  another  grade  of  the  same  article  is  on  the  free  list,  the 
article  is  discussed  under  the  dutiable  paragraph,  which  appears 
first  in  numerical  order  in  the  tariff  act.  In  certain  instances  ar- 
ticles of  close  industrial  relationship  and  which  occur  in  separate 
paragraphs  of  the  tariff  act  have  been  combined  under  one  para- 
graph for  convenience  of  discussion.  Reference  is  made  to  this 
Fact  at  the  point  where  the  commodities  would  naturally  occur  in 
numerical  order. 

The  first  pamphlet  in  the  series  is  an  "Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
-act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article 
is  provided  for  and,  if  discussed  under  a  different  paragraph,  thiB 
}number  of  such  paragraph. 

3.  A  list  of  the  pampmets  in  the  series,  showing  the  paragraphs  and 
articles  included  m  each  pamphlet. 

Thus  by  use  of  this  ''Introduction  and  Index,''  the  exact  location 
■of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
-ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  Grinnell  Jones,  C.  R.  DeLong,  and  A.  R.  Willis,  of 
the  chemical  division  of  the  Commission's  staff,  and  of  others. 
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CHLOIUL  HYDRATE. 

[Par.  18,  act  of  1913, 25  per  cent  ad  valorem.t 


G£N£BAL   INFORMATION. 

Description, — ^Chlpral  hvdrate  is  a  chemical  compound  having  the 
formula  CCl/yH(OH)2.  Its  main  use  is  as  a  drug.  It  is  defined  in 
the  United  States  Pharmacopoeia  as  follows: /'A  compound  of 
trichloraldehyde  or  chloral,  with  the  elements  of  one  molecule  of 
water.  It  contains  not  less  than  99.5  per  cent  of  CClsCHCOH),.^' 
It  is  sometimes  erroneously  or  loosely  called  chloral.  It  is  a  white 
crystalline  solid  having  a  specific  gravity  of  1 .848  and  a  melting 
point  of  57°  C.  Chloral  hydrate  is  soluble  in  water,  alcohol,  ether, 
chloroform,  turp^itine,  and  hght  petroleum  oils.  It  has  a  peculiar 
odor  and  a  sharp  taste.  For  medicinal  purposes  chloral  hydrate 
should  be  free  from  chloral  alcoholate,  which  has  different  physio- 
logical properties. 

Chloral  is  a  chemical  compound  having  thjB  formula  CCljCHO. 
It  is  also  called  trichloraldehyde.  It  may  readily  be  converted  into 
chloral  hydrate  by  the  simple  addition  of  water.  Chloral  itself  is 
not  used  as  a  drug  but  is  used  in  the  manufacture  of  chloral  hydrate 
and  is  combined  with  other  substances  to  make  drugs.  Chloral  is 
not  specially  provided  for  in  the  tariff  act  of  1913  or  in  any  of  the 
preceding  acts. 

Raw  materials. — Chloral  hydrate  is  manufactured  from  ethyl  alcohol 
and  chlorine  gas  as  the  raw  materials.  Certain  amounts  of  sulphuric 
acid  are  also  used  in  the  usual  process  of  manufacture. 

The  payment  of  the  internal  revenue  taxes  on  the  alcohol  used  as 
a  raw  material  is  avoided  in  this  coxmtry;  by  the  use  of  denatured 
alcohol.  The  denaturants  used  are  '^animal  oil  or  Dipple^s  oiP' 
and  ''pyridin  bases  ^'  derived  from  crude  ammonia  liquors  of  the  by- 
product coke  industry.  These  denaturants  are  used  according  to 
the  Bureau  of  Internal  Revenue,  Regulations  No.  30,  formulas  17 
and  6b,  which  require  the  addition  oi  0.05  .gallon  of  animal  oil  or 
the  addition  of  0.5  gallon  of  pyridin  bases  to  100  gallons  of  ethyl 
alcohol. 

All  of  the  raw  materials  necessary  in  the  manufacture  of  chloral 
hydrate  are  produced  in  this  country  and  the  manufacturers  in  the 
United  States  are  independent  of  foreign  countries  in  this  respect. 

Process  of  manufacture, — ^The  manufacture  of  chloral  hydrate  is 
divided  into  three  distinct  chemical  steps:  The  preparation  of  chloral 
alcoholate  by  the  chlorination  of  ethyl  alcohol,  the  conversion  of 
the  alcoholate  into  chloral  by  the  means  of  sulphuric  acid,  and 
finally  the  treatment  of  the  chloral  with  water  to  form  chloral 
hydrate.     The  process  is  carried  out  as  follows: 

Denatured  alcohol,  free  from  water,  is  subjected  to  the  action  of 
dry  chlorine  gas.  It  is  essential  that  all  the  materials  be  as  dry  as 
possible.  During  the  chlorination  hydrochloric  acid  is  evolved  and 
must  be  absorbed  in  water  forming  a  saleable  by-product. 
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The  chloral  alcoholate  while  hot  is  transferred  to  an  enameled* 
still,  where  it  is  brought  to  boiling  under  a  reflux  condenser.  An 
equal  volume  of  sulphuric  acid  is  then  added  to  the  boiling  mixture 
in  small  portions,  thus  converting  the  alcoholate  into  chloral.  The 
chloral  is  distilled  from  the  mixture  and  the  distillate  up  to  100 
degrees  is  collected  and  redistilled.  The  portion  distilling  over  above 
94  degrees  is  collected  as  pure  chloral. 

The  pure  chloral  is  now  mixed  with  the  theoretical  amount  of 
w^,ter  and  the  resulting  chloral  h]rdrate  is  poured  over  a  smooth 
surface  where  it  solidifies.  To  obtain  the  crystals  of  .chloral  hydrate 
it  must  be  crystallized  from  chloroform,  carbon  disulphide,  turpen- 
tine, or  some  other-  similar  solvent. 

In  ordinary  practice  a  yield  of  150  poimds  of  chloral  hydrate  from 
100  pounds  of  ethyl  alcohol  is  considered  to  be  a  good  yield.  In  the 
manufacture  of  chloral  hydrate  there  is  also  produced  about  4  pounds 
of  hydrochloric  acid  (strength  of  18  degrees  Be.)  for  every  pound  of 
chloral  hydrate. 

Important  uses, — The  chief  use  of  chloral  hydrate  is  as  a  sleep- 
producing  drug;  0.5  gram  is  the  customary  dose.  It  'is  also  used  m 
the  extraction  of  alkaloids,  in  the  analysis  of  rubber,  and  in  micro- 
chemical  investigations.  Chloral  is  used  to  some  extent  in  the 
manufacture  of  chloroform  for  anesthetic  purposes.  Other  minor 
uses  of  chloral  hydrate  or  chloral  are  the  preparation  of  many  medic- 
inal mixtures,  including  the  following: 

Chloral  hydrocyanate,  used  instead  of  bitter  almonds. 

Chloral  mentholated,  a  counterirritant. 

Chloral  phenolated,  for  toothache  and  neuralgia. 

Chloral  ammonia,  for  nervous  insomnia  and  neuralgia. 

Chloralbacide,  to  coxmteract  digestive  disturbances  due  to  lack  of 
hydrochloric  acid. 

Chloral  benzaldoxime,  a  hypnotic  and  antiseptic. 

Chloralcaffeine,  for  nervous  insomnia,  neuralgia,  and  headache. 

Chloralcamphoroxime,  for  nervous  insomnia,  neuralgia,  and 
headache. 

Chloralformamide,  produces  sleep  without  injurious  effects. 

Chloralimide,  for  insomnia  and  fevers. 

History  of  the  industry, — ^The  following  description  of  the  chloral 
hydrate  industry  was  submitted  by  the  Monsanto  Chemical  Co.,  St. 
Louis,  Mo.: 

The  chloral  hydrate  industry  originated  and  was  developed  in* 
Germany.  The  needs  of  the  United  States  were  supplied  by  German 
manufacturers  up  to  about  1892,  when  Herf  &  Frerichs  Chemical  Co.^. 
of  St.  Louis,  undertook  the  manufacture  of  this  product  from  tax-paid 
alcohol.  The  manufacture  was  discontinued  several  years  later  owing 
to  the  impossibility  of  competing  with  the  foreign  product  manufac- 
tured from  tax-free  alcohol.  For  several  years  thereafter  the  United 
States  again  depended  entirely  on  Germany  for  supplies  of  this  prod- 
uct. In  1908  the  Monsanto  Chemical  Works,  of  St.  Louis,  undertook 
to  manufacture  chloral  hydrate,  since  denatured  alcohol  had  at  that 
time  become  available  in  this  country  for  technical  purposes. 

In  1908  the  price  of  chloral  hydrate  in  this  coimtry  was  90  cents 
per  pound  duty  paid  (import  duty  of  55  cents  per  pound,  as  a  chemical 
m  the  preparation  of  which  alcohol  was  used). 
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As  the  above  American  manufacturer  increased  his  production  of 
chloral  hydrate,  the  price  dropped  and  finally  reached  about  50  cents 
per  pound  in  1913,  at  which  price  it  was  of  course  impossible  to  import 
chloral  hydrate  under  the  prevailing  duty.  Merck  &  Co.  estabhshed 
a  plant  in  this  country  and  started  operations  in  1912  and,  owing  to 
this  competition,  the  price  dropped  to  about  45  cents  per  pound, 
which  was  then  considered  below  the  cost  price  in  this  country. 

After  the  passage  of  the  Simmons  bill,  reducing  the  tariflF  rate  on 
chloral  hydrate  to  25  per  cent  ad  valorem,  a  price  fight  ensued  with 
European  manufacturers Vho  were  importing  the  product  at  between 
20  and  30  cents,  so  that  one  of  the  American  plants  stopped  operations 
and  subsequently  dismantled  the  plant.  At  the  start  of  the  war  the 
price  went  up  to  $2.10  per  poxmd,  and  in  1916  this  same  plant  resumed 
operations,  whereupon  the  price  dropped  again  to  about  $1.25  per 
pound. 

Domestic  ^production, — ^The  chloral  hydrate  industry  originated 
and  was  developed  in  Germany.  The  needs  of  the  United  States 
were  supphed  by  German  manufacturers  up  until  about  1892,  when 
a  firm  m  this  country  undertook  its  manufacture  from  tax-paid 
alcohol.  This  firm  was  unable  to  compete  and  the  manufacture 
was  discontinued.  Again  this  country  depended  on  Germany  until 
in  1908  the  Monsanto  Chemical  Co.  undertook  to  manufacture  chloral 
hydrate  since  denaturated  alcohol  was  available  as  a  raw  material. 
The  price  of  chloral  hydrate  in  1908  was  90  cents  per  pound  and  de- 
clined to  50  cents  per  pound  in  1913.  Merck  &  Cfo.  also  began  pro- 
ducing chloral  hydrate  in  1912.  After  the  passage  of  the  act  of  1913 
which  reduced  the  duty  on  chloral  hydrate  to  25  per  cent  ad  valorem 
the  product  was  imported  by  European  manufacturers  at  between 
20  and  30  cents  per  pound.  One  of  the  American  plants  ceased 
operations  and  dismantled  its  plant.  At  the  start  ot  the  war  the 
price  increased  to  $2.10  per  pound  and  this  plant  resumed  operations, 
whereupon  the  price   dropped   again   to   about  $1.25   per  pound. 

Foreign  production, — Prior  to  the  outbreak  of  the  European  War 
Germany  supplied  the  world's  demand  for  chloral  and  chloral  hydrate. 

Imports, — The  imports  of  chloral  hydrate  are  not  shown  in  detail, 
prior  to  1914  although  in  1909,  6,096  pounds  valued  at  $1,576  were 
reported.     Imports  smce  1914  have  been  practically  negligible. 

Prices, — The  lowest  quotation  for  chloral  hydrate  was  from 
January  to  April,  1914  (23-35  cents  per  pound).  This  price  increased 
to  a   maximum  of   $2-~$2.10  per  poimd  in   October,    1915.     The 

{)rice  then  has  declined  somewhat  to  abqut  $1.50  per  pound  in  the 
atter  part  of  1917.  In  1919  there  was  a  gradual  decline  to  95  cents 
in  October,  1919.  During  1920  the  price  has  been  between  95  cents 
and  $1  per  pound. 

Tariff  liistory,--'C\AoTdl  hydrate  was  mentioned  specifically  in  the 
act  of  i894  as  dutiable  at  25  per  cent  ad  valorem.  The  acts  of  1897 
and  1909  did  not  mention  it  oy  name.  The  act  of  1913  mentioned 
it  by  name  again  and  restored  the  duty  of  25  per  cent  ad  valorem. 
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Chloral  hydrate-- JmparU  for  eontumpHan'-'Reventu. 


Ffaoalyeais. 


1900.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914  >. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
1920.. 


Aatei  of  duty. 


55  cents  per  poond . 


25  per  cent. 

....do 

....do 

....do 

....do 

do 

do 


Quan- 
tities. 


Values. 


Duties 
colleeted. 


SI,  756 


13,352 


241  ' 

26  ; 

2  ' 


60 
6 


i 


746 


187 


Value 

per 

unit  of 

quantity. 


10.288 


.374 
.228 
2.00 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent, 
191.00 


25.00 
25.00 
25.00 


.72 


26.00 


1  Probably  included  in  chemicals  containing  alcohol  or  in  which  alcohol  is  used. 
>  From  October  to  June,  1914. 
I  Listed;  none  imported. 
4None. 

Chloral  hydrate — Prices^  wholesale  or  retail^  New  York,  spot. 
[Oil,  Paint,  and  Drug  Reporter.]  • 


• 

Years. 

January. 

April. 

July. 

October. 

1912 

10.74-10.76 

.61-    .64 

.23-    .35 

.65-    .60 

1.37-2.10 

1.28-  1.45 

1.50-  1.56 

1.25-  1.33 

.96-    .98 

10. 74-10.76 

.61-    .64 

.23-    .35 

.55-    .60 

1.37-2.10 

1.30-  1.40 

1.50-  1.55 

1.06-  1.08 

.95-    .98 

10.74-10.76 

.61-    .64 

.31-    .43 

.90-  1.00 

1.37-2.10 

1.40-  1.46 

1.58-1.63 

1.00-  1.01 

1.06-  1.13 

10.72-10.74 

1913 

.61-    .64 

1914 

.56-    .67 

1915 

2.00-  2.10 

1916 

1.28-  1.45 

1917 

1.50-  1.66 

1918 

1.58-  1.63 

1919 

.95-    .98 

1920 

1.00-  1.15 

Chloral  hydrate — Rates  of  duty. ^ 


Act 
of- 


1804 
1909 


1913 


Par. 


12 
65 


18 


Tariff  classification  or  description. 


Rates  of  duty,  specific  and 
ad  valorem. 


Chloral  hydrate 

Medicinal  preparations  containing  alcohol  or  in  the  prepara- 
tion of  which  alcohol  is  used,  not  specially  provided  for  in 
this  section. 

But  in  no  case  shallthe  same  pay  less  than 

*  *  I*:  all  other  medicinal  preparations  not  specially  pro- 
vided for  in  this  section. 

Provided,  That  chemical,  drugs,  medicinal  and  similar  sub- 
stances, whether  dutiable  or  free,  imported  in  capsules, 
pills,  tablets,  lozenges,troches,  or  similar  forms,  and  in- 
tended for  medicinal  purposes,  shall  be  dutiable  at  not 
less  than  the  rate  imposed  by  this  section  on  medicinal 
preparations. 

Chloral  hydrate 


25  per  cent  ad  valorem. 
55  cents  per  pound. 


25  per  cent  ad  valorem. 
25  per  cent  ad  valorem. 


25  per  cent  ad  valorem. 


1  For  laws  under  the  acts  of  1883, 1890,  and  1897,  see  Court  and  Treasury  Decisions. 

Court  and  Treasury  Decisions. 

In  the  earliest  decisions  chloral  hydrate  was  classified  as  a  medicinal 
preparation.     (T.  D.  698,  of  1870,  and  1962,  of  1874.) 

In  subsequent  litigation  there  were  two  questions:  (1)  Whether 
chloral  hydrate  was  dutiable  as  a  chemical  compound  or  salt  rather 
than  as  a  medicinal  preparation,  and  (2)  whether  it  was  an  alcoholic 
or  nonalcoholic  medicinal  preparation.     The  one  .was  a  question  of 
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relatiye  specificity  of  the  two  proyisions  and  the  other  a  question 
of  fact.  This  litigation  was  tinder  the  acts  of  1890  and  1807  (the 
act  of  1894,  paeragraph  12j>rovided  eo  nomine  for  chloral  hydrate  at  25 
per  cent  ad  valorem).  Tnere  was  a  provision  in  each  of  these  acts 
(as  also  in  the  act  of  1883)  for  chemical  compounds  and  salts.  There 
were  two  provisions  in  the  act  of  1890  for  medicinal  preparations — 
(1)  para^aph  74,  imposinjg  50  cents  per  poimd  upon  such  prep- 
arations °^  01  which  alcohol  is  a  component  pM*t,  or  in  the  preparation 
of  which  alcohol  is  used/'  n.  s.  p.  f.,  and  (2)  paragraph  68,  imposmg 
25  per  cent  ad  valorem  on  such  preparations  ^^not  containing 
alcohol  or  in  the  preparation  of  which  alcohol  is  not  used." 

The  Board  of  General  Appraisers  held  chloral  hydrate  dutiable 
imder  the  provision  for  ''medicinal  preparations  of  which  alcohol 
is  a  component  part  or  in  the  preparations  of  which  alcohol  is  used/' 
and  not  as  a  chemical  compound  or  salt.  (In  re  Schering,  G*  A. 
495;  T.  D.  11052.)  The  Cu-cuit  Court  (Eastern  District  of  Misspiiri) 
and  the  Circuit  Court  of  Appeals  disagreed  with  this  classification 
and  held  chloral  hydrate  dutiable  as  a  chemical  compound  because 
of  a  doubt  whether  chloral  hydrate  was  in  a  strictly  legal  or  diction- 
ary  sense  a  medicinal  preparation,  since,  it  was  declar^,  "it  can  not 
be  administered  in  the  form  in  which  it  was  imported,  but  must  be 
further  prepared  by  the  druggist  or  apothecary.''  (United  States  v. 
Battle,  etc.,  Corp.,  54  Fed.  141,  affirming  50  Fed.  402;  T.  D.  13730.) 

Upon  new  evidence  the  Board  of  General  Appraisers  held  chloral 
hydrate  in  its  condition  as  imported  to  be  a  medicinal  preparation 
of  which  alcohol  is  not  a  component  part,  but  '^in  the  preparation  of 
which  alcohol  is  used.*'  The  German  manufactiu*ers  asserted  that 
this  importation  was  made  from  alcohol  and  chlorine  gas,  and  that 
it  was  not  commercially  practicable  to  manufacture  it  by  any  other 
process.  (In  re  Engemom,  G.  A.  2221;  T.  D.  14292.)  Chistoms 
officers  were  instructed  by  the  Treasury  Department  to  follow  this 
decision.  (Dept.  Order;  T.  D.  14352.)  The  Circuit  Court  for  the 
Second  Circuit,  however,  following  United  States  v.  Battle,  etc., 
Corp.,  supra,  held  the  classification  as  a  chemical  compoimd  to  be 
correct.  (In  re  Merck,  66  Fed.  724.)  The  Treasury  I)epartment 
acquiesced.  (Dept.  Order;  T.  D.  14979.)  The  Board  of  General 
Appraisers  thereupon  held  chloral  hydrate  dutiable  as  a  chemical 
compound  or  salt  under  that  act.  (In  re  Roessler,  etc.,  Co.,  G.  A. 
2630;  T.  D.  15077.) 

In  the  tariff  act  of  1897  (par.  67)  a  change  was  made  by  striking 
out  the  words  "of  which  alconol  is  a  component  part"  and  providing 
instead  for  "medicinal  preparations  containing  alcohol,  or  in  the 
preparation  of  which  alcohol  is  used"  n.  s.  p.  f.  The  duty  was 
increased  to  55  cents  per  pound  with  a  minimum  of  25  per  cent  ad 
valorem.  The  correlative  paragraph  (68)  read :  "  Medicinal  prepara- 
tions not  containing  alcohol  or  in  the  preparation  of  which  alcohol 
is  not  used"  n.  s.  p.  f.     The  duty  remained  at  25  per  cent  ad  valorem. 

In  litigation  under  this  act  tne  Board  of  General  Appraisers  held 
chloral  hydrate  dutiable  as  a  medicinal  preparation  "in  the  prepara- 
tion of  which  alcohol  is  used,"  on  the  authority  of  Fink  v.  U.  S. 
(170  U.  S.  584),  holdiag  that  the  provision  for  medicinal  preparations 
was  more  specific  than  that  for  chemical  compoimds  and  salts. 
(In  re  Phau-,  G.  A.  4412;  T.  D.  20994.)  The  Circuit  Court  for  the 
Southern  District  of  New  York  reached  a  different  conclusion  and 
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held  chloral  hydrate  dutiable  as  a  medicinal  preparation  ''in  the 
pra>aration  of' which  alcohol  is  not  used."  (Phiur  t;.  U.  S.,  105 
Fed.  509.)  Like  decisions  were  made  by  circuit  courts  upon  salol 
and  topin  hydrate,  lliese  decisions  are  reviewed  in  In  re  Merck, 
G.  A.  4740  (T.  D.  22411),  in  whidi  the  Board  distinguished  Fink 
v.  U.  S.,  supra,  upon  the  ground  that  the  subject  matter  there 
(muriate  of  cocaine)  was  an  article  in  the  preparation  of  inrhich 
alcohol  is  necessarily  used,  whereas  it  may  or  may  not  be  used  in 
l^e  manufacture  of  chloral  hydrate. 

The  Treasury  Department  did  not  acquiesce  and  directed  customs 
officers  to  classify  chloral  hydrate  as  a  medicinal  preparation  ''in  the 
preparation  of  which  alcohol  is  used."  (Dept.  Order;  T.  D.  22958.) 
TTie  Circuit  Court  for  the  eastern  district  of  Xlissouri,  following  Fink  v. 
U.  S.,  supra,  sustained  the  Department's  construction.  (Battle,  etc., 
Corp.,  t\  U.  S.  108  Fed.  216.)  So  did  the  Circuit  Court  of  Appeals  for 
the  second  circuit.  (United  States  r.  Schering,  123  Fed.  65,  reversing 
119  Fed.  473,  and  G.  A.  4740;  T.  D.  22411.)  The  court  said  that 
chloral  hydrate  is  a  medicinal  preparation  which  contains  no  alcohol 
as  a  component  part,  but  in  the  preparation  of  which  alcohol  is  some- 
times used,  and  construed  the  law  to  cover  all  medicinal  preparations 
in  the  manufacture  of  which  alcohol  is  used  in  any  way.  In  the 
absence  of  proof  it  was  declared  the  duty  of  customs  officers  to  deter- 
mine the  question  by  resorting  to  such  sources  of  information  as  were 
within  their  power,  the  presimiption  always  being  that  their  action  is 
correct.  TTiis  decision  was  followed  bv  the  board.  (In  re  Bowman, 
G.  A.  5502,  T.  D.  24823 ;  and  In  re  Schering,  G.  A.  5567,  T.  D.  24970.) 

The  two  provisions  for  alcoholic  and  nonalcoholic  medicinal  prepa- 
rations were  combined  in  paragraph  65  of  the  act  of  1909.  The  clause 
for  preparations  containing  alcohol  is  a  reenactment  of  paragraph  67 
of  the  act  of  1897,  supra;  the  other  provision  was  modified  to  read; 
''Ad  other  medicinal  preparations"  n.  s.  p.  f.,  without  change  in  the 
rate  of  duty. 

Customs  officers  were  instructed  by  the  Treasury  Department  to 
classify  chloral  hydrate  as  an  alcoholic  medicinal  preparation  under 
that  act  even  if  the  invoices  were  accompanied  with  certificates  to  the 
effect  that  ethyl  alcohol  was  not  used  in  the  preparation,  in  the  con- 
viction that  '*  ethyl  alcohol  is  uniformly  employed  in  the  production 
of  the  technical  chloral  hydrate  or  anhydrid,  which  is  used  in  the 
manufacture  of  the  pure  chloral  hydrate."  (Dept.  Order,  T.  D. 
32738.) 


UREA. 


[Par.  18,  act  of  1913, 25  per  cent  ad  valorem.] 
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General  Information. 

Description. — The  substance  NHj  CONH2  known  as  urea,  exists  in 
the  urine  of  manunals  as  well  as  in  the  blood,  milk,  and  other  animal 
fluids.  When  pure  this  substance  crystallizes  in  transparent,  color- 
less, four-sided  prisms.  It  is  odorless  and  possesses  a  cool  saline 
taste  like  that  of  niter.  Urea  Jnelts  when  neated  to  132®  C.  It 
has  the  property  of  forjning  both  inorganic  and  organic  salts  which 
Are  of  technical  and  medicinal  importance.  Urea  has  the  property 
of  combining  with  and  destroying  the  oxides  of  nitrogen  and  it  is 
due  to  this  action  that  urea  finds  such  extensive  use  m  the  manu- 
facture of  celluloid  and  other  pryoxylin  plastics. 

Uses, — ^Possibly  the  greatest  commercial  use  of  urea  and  its  salts 
to-day  is  as  a  stabilizer  in  pyroxylin  plastics.  Other  stabilizers  can 
be  used  for  this  purpose,  but  they  have  certain  disadvantages.  The 
proportion  of  urea  required  for  this  purpose  is  quite  smaU  (i  to  2 
parts  of  urea  to  100  parts  of  pyroxylin  plastic)  but  in  the  aggregate 
amounts  to  a  considerable  quantity-.  Mr.  Frank  P.  Washburn, 
president  of  the  American  Cyanamid  Co.,  stated  in  an  article  in 
1915,  *  *  *  ''  the  United  States  imports  about  $50,000  worth  of 
A  high-grade  urea  annually  for  the  manuiacture  of  celluloid ' '  *  *  * 
Its  use  as  an  antacid  has  been  known  at  least  as  early  as  1855,  when  ^ 
it  was  used  in  a  small  quantity  for  correcting  the  acidity  of  photo- 
graphic films. 

It  was  formerly  used  as  a  stabilizer  of  American  military  powders, 
but  due  to  the  fact  that  it  is  a  direct,  although  a  feeble  nitrocellulose 
solvent,  it  has  been  displaced  in  this  use  by  diphenylamin. 

Urea  and  its  salts,  such  as  the  nitrate,  oxalate,  acetate,  citrate, 
and  hydrochloride,  are  used  in  medicine  for  the  treatment  of  such 
diseases  as  hepatic  cirrhosis,  simple  serous  pleuresy,  renal  calculus, 
•etc. 

In  1894,  R.  C.  Schupphaus  described  the  value  and  application  of 
urea  in  connection  with  the  stability  of  nitro  compounds.  For  this 
use  he  advocated  the  use  of  one-haft  to  2  per  cent  of  urea  dissolved 
in  wood  alcohol  or  a  similar  solvent.  In  this  condition  it  was  to  be 
added  to  the  mass  along  with  camphor  just  before  the  conversion 
took  place.  He  further  claimed  that  any  nitrous  or  nitric  acid  sub- 
sequently generated  in  the  plastic  and  coming  in  contact  with  urea 
would  react,  yielding  carbon  dioxide,  nitrogen,  and  water.  By 
using  urea  for  this  purpose  the  objectionable  leatures  of  the  use  of 
sodium  silicate  were  overcome. 

C.  Classen  foimd  that  the  decomposition  of  substituted  ureas  in 
which  all  the  hydrogen  atoms  are  replaced  by  organic  radicals 
decompose  more  readily  in  the  presence  of  traces  of  inorganic  acids 
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than  urea  itself.  From  this  action  the  inference  is  dra,wn  that 
antacids  and  the  substituted  ureas  would  be  more  efficient  in  that 
they  would  react  with  smaller  quantities  of  inorganic  acids. 

Many  antacids  proposed  are  antagonistic  to  pjrroxylin,  whereas 
urea  and  some  of  its  esters  and  substitution  products  are  direct 
although  feeble  nitrocellulose  solvents. 

The  compoimds  of  urea  that  have  been  claimed  as  j)re6erving 
agents  include  the  benzoate,  salicylate  and  naphthoate,  dissolved  in 
a  compatible  menstrum  as  alcohol;  the  formate,  acetate,  propionate, 
butyrate  and  valerate.  The  average  amount  used  is  about  1  per 
cent  of  the  weight  of  the  pyroxylin. 

Sub8titv^,'--3ohn  H.  Stevens  has  made  an  elaborate  study  on 
the  subject  of  stability  of  pyroxylin  plastics  in  which  he  iised  a  new 
class  oi  preserving  agents  of  distinct  efficiency  and  which  may  be 
considered  as  possible  substitutes  for  urea  ana  its  salts.  The  sub* 
stances  used  included  sodium,  potassium,  calcium,  strontiimi,  and 
magnesium  lactates,  inorganic  salts  of  cfaJorformates,  chloracetates, 
chlorpropionates,  and  chlorbutyrates;  the  acetates,  propionates, 
butyrates  and  valerates,  of  lithium,  calcium,  zinc,  manganese,  lead, 
potassium,  and  sodiuin;  the  chlorformate  and  chloracetate  of  zinc. 
Sodium  benzoate,  salicylate,  camphorate,  and  hypophosphite  to- 
gether with  barium  butyrate,  are  all  claimed  to  possess  distinct  value 
for  certain  restricted  uses.  Lactamide  (amide  of  lactic  acid)  is  used 
as  a  substitute  on  account  of  its  easy  solubility  in  alcohol  and  its 
freedom  from  discoloration  properties  in  light  as  distinguished  from 
anilin,  diphenylamin  and  similar  amido  and  imido  bodies. 

Methoi  of  manufacture . — Urea  may  be  prepared  by  several  methods,, 
but  the  most  important  process  used  in  the  United  States  at  present 
is  that  of  treating  calcium  cyanamid  with  a  mineral  acid.  It  may  also 
easily  be  prepared  by  treating  dicyandiamid  with  hot  water:  by 
the  action  of  ammonia  gas  on  phosgene ;  and  by  boiling  an  aqueous 
solution  of  ammonium  cyanate.  In  Germany  urea  was  obtained  as  a 
by-product  in  the  manufacture  of  cyanides.  In  the  manufacture  of 
cyanides  some  cyanate  is  unavoidably  obtained  and  this  is  readily 
converted  into  urea  by  boiling  with  water. 

Domestic  proiuction. — ^Urea  has  been  manufactured  in  the  United 
States  only  since  the  latter  part  of  1916.  Prior  to  that  time  the  entire* 
supply  came  from  foreign  countries. 

The  method  of  manufacture  in  this  country  is  that  of  treating 
calcium  cyanamid  with  water  in  the  presence  oi  a  mineral  acid,  such 
as  sulphuric.  It  may  also  be  easily  prepared  by  the  action  of  phosgene 
gas  upon  ammonia. 

The  raw  material  used  in  this  country  in  the  manufacture  of  urea- 
calcium  cyanamid  is  manufactured  by  an  American  firm  in  Canada. 
The  manufacture  of  this  product  depends  upon  a  cheap  source  of 
electric  power.  This  product  is  then  imported  into  this  country  in 
laige  quantities  for  use  in  commercial  fertilizers  (see  Tariff  Informa- 
tion Survey — Calcium  Cyanamid)  and  in  the  manufacture  of  urea. 

The  manufacture  of  urea  was  undertaken  in  this  country  at  War- 
ners, N.  J.,  on  account  of  the  curtailment  of  supplies  from  Germany. 

The  annual  production  of  this  commodity  is  not  known,  but  based 
upon  a  statement  of  the  president  of  the  American  Cyanamid  Co. 
would  probably  not  exceed  200,000  pounds  per  year. 


TARIFF   INFORMATION   SURVEYS. 


17 


Foreign  vroduction, — In  Germany  it  has  been  reported  that  urea 
was  manufactured  as  a  by-product  from  the  cvanide  industry.  In 
the  manufacture  of  cyanides,  a  small  quantity  of  cyanate  is  obtained , 
from  which  urea  is  made  by  treatment  with  boiling  water. 

Inivorts, — ^Before  the  war  Germany  was  the  principal  contributing 
country  for  this  commodity,  exporting  large  supplies  to  the  United 
States  for  use  in  the  manufacture  of  pyroxylin  plastics. 

The  imports  of  urea  were  not  shown  prior  to  1914  but  were  included 
in  the  imports  for  all  other  medicinal  preparations  in  which  alcohol  is 
used  not  specifically  enumerated. 

The  imports  for  consumption  of  urea  in  1915  and  1916  show  a 
marked  increase  over  the  reported  importation  for  1914  but  this  may 
be  partly  explained  by  the  fact  that  the  act  of  1914  was  not  passed 
until  October  3,  and  until  that  time  urea  was  not  specifically  enumer- 
ated. The  imports  for  1917  and  1918  show  a  decrease  which  is  proba- 
bly due  to  the  influence  of  the  American-made  product. 

Prices, — The  prices  for  urea  are  not  shown  m  market  quotations, 
but  from  a  reliable  source  it  was  learned  that  prior  to  the  war  urea 
was  selling  at  30  cents  per  pound,  while  at  present  (1918)  the  price 
is  about  $2  per  pound. 

Tariff  history, — ^Urea  was  not  specifically  mentioned  in  the  tariff 

acts  prior  to  the  act  of  1913.     In  tnis  act  it  is  dutiable  at  25  per  cent 

ad  valorem. 

Urea — Imports  for  consumption — Revenv£. 


Fiscal  years: 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1018 

1919 

19201 


Rates  of  duty. 


25  per  cent. 

do 

dc 

do 

do 

do 


.do. 
.do. 
.do. 


Quanti- 
ties. 

Values. 

Duties 
collected. 

Poun/ix. 

17,981 

18,798 

$2,199 

65,464 

31,994 

7,998 

79,192 

32,498 

8,125 

56,429 

36,248 

9,062 

22,677 

17,479 

4,369 

11,576 

7,693 

1,923 

9,929 

8,149 

2,037 

14,290 

9,741 

2,435 

15,979 

8,736 

2,184 

Value 

per 

unit  of 

quantity. 


$0,489 
.488 
.410 
.642 
.770 
.664 

.820 
.681 
.546 


1  Six  months  ending  Jiue  30, 1920. 
Urea — Rates  of  duty. 


Act  of— 

Par. 

• 

Tariff  classification  or  description . 

Rates  of  duty,  specific  and 
ad  valorem. 

1913 

18 

Urea 

25  per  cent  ad  valorem. 

For  laws  from  1883  to  1909,  see  Chloral  Hydrate,  supra. 

Court  and  Treasury  Decisions. 

Urea  was  held  dutiable  under  the  specific  provision  therefor  in 
the  act  of  1913  and  not  as  a  chemical  compoimd.     (Abstract  39434.) 

The  Treasurjr  Department  instructed  customs  officers  to  classifv 
urea  as  a  chemical  salt  in  the  preparation  of  which  alcohol  is  used, 
imder  the  act  of  1909.     (Dept.  Order,  T.  D.  30696.) 

[For  classification  under  prior  acts  see  Chloral  Hydrate,  supra.] 

35284— 21— A-6 2 


TERPIN  HYDRATE. 


[Pftr.  18,  act  at  1913, 26  per  cent  ad  valorem.] 


General  Information. 

Description  and  uses. — Terpin  hydrate  is  the  chemical  name  given 
to  the  substance  C6H8(OH),(CH3)  (CgHy)  -HjO.  The  compounds 
crystallize  in  colorless,  lustrous  rhombic  prisms,  which  have  a  slight 
aromatic  odor  and  bitter  taste.  Terpin  nydrate  is  used  chiefly  as  a 
medicinal  in  the  treatment  of  disease. 

Manufacture, — ^Terpin  hydrate  is  manufactured  commercially  by 
the  action  of  nitric  acid  and  alcohol  upon  turpentine  oil. 

This  medicinal  is  being  manufactured  in  the  United  States  by  tlu'ee 
firm  in  New  York  City,  two  firms  in  the  State  of  Pennsylvania,  one 
company  in  New  Jersey,  and  one  in  St.  Louis.  The  production 
statistics,  however,  are  not  available  from  official  sources. 

Imports, — The  imports  for  this  commodity  in  1915  were  4,477 
pounds  as  compared  with  6,929  pounds  imported  in  1914  or  a  decrease 
of  over  35  per  cent.     No  imports  have  been  reported  since  1915. 

Prices. — The  wholesale  price  of  terpin  hydrate  has  ranged  between 
48  cents  to  $1.20  per  pound  from  July,  1916,  to  October,  1920. 

Tariff  Mstoi^ii. — Terpin  hydrate  was  not  specifically  mentioned  in 
the  tariff  acts  until  the  act  of  1913.  In  this  act  it  appears  in  para- 
graph 18,  at  25  per  cent  ad  valorem. 

The  Treasury  Department  instructed  customs  officers  to  classify 
terpin  hydrate  as  a  chemical  salt  in  the  preparation  of  which  alcohol 
is  used,  under  the  act  of  1909.  (Dept.  Order,  T.  D.  30696.)  Undor 
this  decision  terpin  hydrate  would  be  covered  by  paragraph  3  of 
this  act  and  assessed  at  55  cents  per  pound.  In  previous  acts  this 
commodity  would  be  assessed  at  25  per  cent  ad  valorem,  under  tho 
paragraplis  ''chemical  compoimds  and  salts,  n.  s.  p.  f.'' 

Terpin  hydrate — Imports  for  consumption — Revenue. 


Fiscal  years: 
19141.... 

1015 

1916 

1917 

1918 

1919 

1920 


Rates  of  duty. 


25  per  cent. 

do 

do 

do 

do 

do 

do 


(^uauti- 

ties. 


Pounds. 
6,929 
•!,477 


Values. 


$1,020 
657 


Duties 
collected. 


$25.'^ 
16-i 


Actual 
Value  per  and  com- 
nnit  ol    I  puted  ad 
quantity.;  valomr. 
raie. 


$0,147 
.H6 


Per  cent. 
25  00 
25.00 


18 


Not  separately  shown  prior  to  1914. 


Av- 
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Terpin  hydrate — Prices^  wholesale,  New  York  spot. 
[Prom  Oil,  Paint,  and  Drug  Reporter.] 
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July,  1916 10.50-10. 55 

October,  1916 -. SO-  .56 

January, 1917 55-  .60 

October,1917 55-  .60 

January,  1918 55-  .60 

Apiil.1918 65-  .60 

July, 1918 4»-  .50 

October,1918 48-  .50 


January,  1919 SO.  48-SO.  50 

Aprll,1919 48-    .50 

July. 1919 66-    .66 

October, 1919 65-    .66 

January, 1926 92-    .95 

April,  1930 1.13-1.16 

July. 1920 1.15-  1.20 

October, l£20 1.05-  1.08 


Terpin  hydrate — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty,  specific  and 
ad  valorem. 

1013 

18 

Terpin  hvdrate , 

25  per  cent  ad  valorem. 

For  laws  under  the  acts  of  1883, 1894,  see  Chloral  hy- 
drate, supra. 

Court  and  Treasury  Decisions. 

Terpin  hydrate  was  classified  under  the  act  of  1890  as  a  medicinal 
preparation  of  which  alcohol  is  not  a  component  part.  Engelhom  v. 
U.  S.,  suit  1237,  unreported.  Acquiesced  m  by  the  Treasury  Depart- 
ment, T.  D.  22002;  followed  under  the  act  of  1897  in  G.  A.  5048 
(T.  D.  23423). 

The  Treasury  Department  later  instructed  customs  officers  to 
classify  terpin  hydrate  as  a  chemical  salt  in  the  preparation  of  which 
alcohol  is  used  under  the  act  of  1909.  (Department  order,  T.  D. 
30696.) 

[See  also  Chloral  Hydrate,  supra.] 
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GLYCEROPHOSPHORIC  ACID  AND  SALTS  AND  COMPOUNDS. 

[Par.  18,  act  of  1913,  23  per  cent  ad  valorem.] 


General  Information. 

Description, — ^When  glycerol  and  phosphoric  acid  are  heated  to- 
gether, a  number  of  compounds  are  obtamed.  The  most  important 
compound  conmiercially  is  the  mono-glyceride  of  ortho-phosphoric 
acid — called  glvcerophosphoric  acid.  When  this  compound  is 
freshly  prepared,  it  is  a  clear  colorless  liquid,  but  upon  standing  it 
slowly  decomposes  into  glycerine  and  phosphoric  acid.  This  change 
is  accompanied  by  a  change  in  the  color  of  the  liquid  from  water 
white  to  yellow.  Glycerophosphoric  acid  is  capable  of  forming  both 
normal  and  acid  salts.  The  acid  itself  is  not  used  in  pharmaceutical 
practice.  Its  salts  are,  however,  used  in  medicine,  especially  the 
sodixma  and  potassium  compounds.  The  acid  itself  is  not  known  to 
have  any  technical  use  other  than  in  the  preparation  of  the  salts. 
These  compounds  are  not  used  to  any  great  extent  in  pharmaceutical 
practice  in  this  country.  They  are  used  to  some  extent  in  medicine 
m  France.  The  acid  possesses  a  sweet  acrid  taste  and  is  rarely 
obtained  pure.  Up6n  evaporation,  it  decomposes  into  its  com- 
ponents. 

Official  salts  in  U,  S,  P. — The  official  calcium  glycerophosphate  is  the 
normal  salt  called  glycerophosphate  of  lime.  (Calcium  phospho- 
glycerate,  glycerophosphate  de  chaux.)  It  must  contain  when  dried 
to  constant  weight  at  130°  C.  not  less  than  98  per  cent  of  CaCgHyPOe. 
It  occurs  as  a  fine  white  powder,  odorless  and  almost  tasteless.  It  is 
somewhat  hygroscopic. 

It  is  usea  where  lime  and  phosphorus  are  required  as  in  rachitis, 
neurasthenia,  scrofula,  difficult  dentition,  incontinence  of  urine, 
wasting  disease  and .  convalescence.  The  phosphorus  of  lecithin  in 
food  is  converted  into  glycerophosphoric  acid  before  assimiliation; 
hence  it  is  the  most  natural  form  for  administering  phosphorus. 

Sodium  glycerophosphate,  which  formerly  existed  as  a  pasty  mass, 
can  now  be  found  in  commerce  in  solid  plates  or  scales.  This  renders 
this  compound  more  convenient  for  pharmaceutical  use.  The  official 
sodium  glycerophosphate  is  the  normal  salt.  It  is  described  as 
white  monoclinic  plates  or  scales,  or  as  a  white  powder  having  a  saline 
taste  and  odorless.  It  is  very  soluble  in  water.  Its  use  in  medicine 
as  a  stimulant  for  the  central  nervous  system  is  not  fully  acknowledged 
by  all  authorities.  It  is  used  for  deficient  nerve  nutrition,  neuras- 
thenia, Addison's  disease,  phosphaturia,  convalescence  from  influenza, 
lumbago,  etc. 

Potassium  glycerophosphate  is  a  colorless  to  yellowish  liquid.  It  is 
used  for  the  same  purposes  as  the  sodium  glycerophosphate. 
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Ferric  glycerophosjfhate  (ferrum  glycermophosphonium,  iron  glyc- 
erophosphate, glycerin  phosphorsauers  Eisens)  is  in  yellowish  green 
transparent  amorphous  scales  or  powder.  It  is  odorless  and  nearly 
tasteless.  This  compound  is  prepared  by  dissolving  freshlv  made 
ferric  hydroxide  in  glycerophosphoric  acid.  It  is  used  in  deficient 
nerve  nutrition,  neurasthenia,  anemia,  chlorosis,  Addison's  disease, 
phosphaturia,  convalescence  from  influenza,  beriberi,  etc. 

Manganese  gyherophosphate  (manganic  glycerophosphas  solubilis, 
soluble    manganous    glycerinophospnate). — This    compound    is    a 

fellowish  or  pinkish  white  powder,  odorless  and  with  an  acid  taste, 
t  is  insoluble  but  is  made  soluble  by  the  addition  of  citric  acid.  It  is 
used  in  medicine  for  the  same  purposes  as  the  iron  compound. 

Quinine  glycerophosphate  exists  in  both  the  basic  and  the  neutral 
condition.  The  basic  salt,  which  is  stable,  may  be  made  by  dissolving 
quinine  in  ether  and  mixing  with  glycerophosphoric  acid.  It  is  a 
white  powder,  soluble  in  water,  and  contains  68  per  cent  quinine. 

Strychnine  qlycerophosphate  occurs  in  white  rhombic  crystals  or  as 
a  white  powder,  ooorless  and  having  a  faint  sweetish  taste  which 
becomes  mtensely  bitter.  It  has  no  advantages  medicinally  over  other 
strychnine  salts.    It  is  used  for  the  same  purposes  as  the  alkaloid. 

Domestic  production. — Gljrcerophosphoric  acid  is  prepared  from  the 
action  of  phosphoric  anhvdride  or  glacial  phosphoric  acid  on  glycerol. 
It  is  also  prepared  by  boiling  lecithin  with  barium  or  sodium  hy- 
droxide. 

Glycerol  (par.  35)  and  phosphoric  acid  (par.  387)  are  manufac- 
tured in  the  United  States  in  large  quantities  and  therefore  obtain- 
able for  use  as  raw  materials  in  the  manufacture  of  this  commodity. 
Lecithin  is  a  complex  chemical  compound  obtained  from  the  yolks 
of  eggs.     The  domestic  production  of  this  substance  is  not  known. 

The  manufacture  of  glycerophosphoric  acid  and  the  glycerophos- 

1)hates  is  confined  to  firms  engaged  in  the  manufacture  of  a  general 
ine  of  pharmaceuticals,  as  the  demand  for  these  materials  is  not 
great  enough  to  make  them  the  sole  products. 

It  is  reported  that  there  are  two  firms  manufacturing  these  com- 
modities in  New  York  State,  two  in  St.  Louis,  Mo.,  and  one  in  Phila- 
delphia. 

Imports, — The  imports  for  these  commodities  show  a  decrease 
since  1914,  with  an  increase  in  the  value.  In  1917,  5,853  pounds  of 
the  acid  and  salts  of  were  imported  as  compared  with  24,789  pounds 
in  1914,  15,933  in  1915,  and  7,668  pounds  m  1916.  The  value  per 
unit  in  1914  was  93  cents  while  in  1917  this  value  had  increased  to 
$1.58  per  pound. 

Tanif  history, — Glycerophosphoric  acid  and  salts  and  compounds 
thereof  were  not  specifically  mentioned  in  the  tariff  acts  previous  to 
the  act  of  1913.  In  this  act  it  appears  in  paragraph  18  at  25  per  cent 
ad  valorem.  In  the  paragraphs  of  the  previous  acts  in  which  these 
commodities  would  be  assessed  the  rate  is  25  per  cent  ad  valorem. 

G.  A.  7895  (T.  D.  36360)  and  G.  A.  8989  (T.  D.  36819)  held  that 
quinine  glycerophosphate  was  not  dutiable  as  glycerophosphoric  acid 
under  the  act  of  1913. 

The  latter  decision  was  affirmed  by  the  Court  of  Customs  Appeals 
in  United  States  v,  Merck  (8  Ct.  Cust.  Appls.,  137). 


.•i'->. 
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GlyceropJiospharic  acid  and  salts  and  compounds  thereof—Imports  for  eonsumpHon — 

Revenue, 


Fiscal  vears: 

1914 

1915 

1916 

1917 

19l« 

1919 

Calendar  years: 

1918 :.. 

1919 

19201 


Rates  of  duty. 


25  per  cent. 

do 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Qiianti> 
ties. 


Values. 


Pottftdf. 

24. 789 

15.933 

7.668 

5.853 

961 

2,630 

209 
3.840 
5.823 


S23.066 
17.678 
8.242 
9.249 
1,884 
6,967 

849 

10,274 

8.886 


DutiM 
collected. 


Value 

per 

unit  of 

quantity. 


$5,767 
4,419 
2,060 
2.312 
471 
1,742 

212 

2.56S 
2,221 


S0.930 
1.109 
1.070 
1.580 
1.960 
2.649 

4.062 
2.675 
1.526 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

25.00 
25.00 
25.00 


1  Six  months  ending  June  30, 1920. 

Glycerophosphates,  calcium — Prices  per  pound,  wholesale.  New  York,  spot. 

[From  Oil,  Paint,  and  Drug  Reporter.] 


July  3, 1916 $1.70-$1.75 

Oct.2,1916 1.70-  1.75 

Jan.  1,1917 1.70-  1.75 

Oct.  1,1917 1.70-  1.75 

Dec.  31, 1917 1.70-  1.75 

Apr.  1,  1918 1.85-  1.90 

July  1,  1918 1.75-  1.80 

Sept.  30, 1918 1.80-  1.90 


Jan.  6, 1919 fl.80-S1.90 

Aprfl,1919 1.86-  1.95 

July,1919 1.70-  1.80 

rctober,  1919 1.70-  1.80 

January,  1920 1 

April,  1920 1 

July,  1920 1 


70-  1.80 
70-  1.80 
75-  1.86 


C  cto))er,  1920 1.75-  1.86 


Glycer phosphates,  soda,  crystals — Prices,  per  pound,  wholesale,  Nexv  York',  spot. 

[Fro2i  Oil,  Paint,  and  Drug  Reporter.] 


July  3,  1916 $2.55-«2.60 

Oct.  2,  1916 2. 55-  2. 60 

Jan.  1,1917 2.5.5-  2.60 

Oct.  1,1917 2.55-  2.60 

Dec.  31,  1917 2.55-2.60 

Apr.  1,  1918 2.25-  2.30 

July  1,1918 2.15-  2.20 

Sept.  30, 1918 2. 20-  2. 30 


Jan.  6, 1919 J2.20-I2.30 

April,  1919 2.50-  2.60 

July,  1919 2.25- 

f  ctober,  1919 2.25- 

January,  1920 2. 25- 

April,  1920 2.25- 

July,1920 2.25-  2.35 

Cctober,  1920 2.25-  2.36 


2.35 
2.35 
2.35 
2.35 


Glycerophosphates,  soda,  liquor  {75  per  cent) — Prices  per  pound,  wholesale,  New  York, 

spot. 

(From  Oil,  Paint,  and  Drug  Reporter.] 


July  3,  1916 $1. 35-$l.  40 

Oct.2,1916 1.35-  1.40 

Jan.  1, 1917 1. 35-  1. 40 

Oct.  1,1917 1.35-  1.40 

Dec.  31,  1917 1.35-  1.40 

Apr.  1,  1918 2.05-  2.10 

July  1,1918 1.25-  1.30 

Oct.  1,1918 1.20-1.30 


Jan.  1,  1919 $1.20-$1.30 

April,  1919 1.20-  1.30 

July,  1919 1.15-  1.25 

<^ctober,  1919 1.15-  1.25 

January,  1920 1.15-  1.25 

AprU,1920 1.15-  1.25 

July.  1920 1.75-  2.25 

October,  1920 1.75-  2.25 


Glycerophosphoric  add  and  salts  and  compounds  thereof— Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty,  specific 
and  ad  valorem. 

1913 

18 

Glycerophosphoric  acid  and  salts  and  compounds  thereof 

[For  the  laws  imder  the  acts  of  1883  to  1909  see  Chloral  hy- 
drate, supra.] 

25  per  cent  ad  valorem. 

GUAUCOL  CARBONATE. 

(Far.  18,  act  of  1913,  25  per  cent  ad  valorem.) 


GENERAL   INFORMATION. 

Description. — Guaiacol  is  the  monomethyl  ether  (CyHgO,  or  C^H^  (OH) 
(OCHg)  )  of  ortho-dihydroxybenzene  (pyrocatechin)  obtained  from 
wood-tar  creosote  or  prepared  synthetically.  Creosote  and  its  com- 
pounds and  phenol  are  closely  allied  in  action. 

Synonyms. — Ortho-dioxybenzene-methyl  ester;  methyl-orthodioxy 
benzene  ;methyl-pyrocatecIiin;  catechol-monomethyl-ether. 

Preparation. — Guaiacol  may  be  obtained  bj^  fractional  distillation 
of  beechwood-tar  creosote.  The  fraction  passing  over  between  200° 
and  205°  C.  is  treated  with  ammonia  and  fractionated  again.  The 
lower  boiling  fraction  is  dissolved  in  ether  and  treated  with  an 
alcoholic  solution  of  potassium  hydroxid.  Potassium-guaiacol  sep- 
arates out.  This  is  washed  with  ether  and  crystallized  from  alcohol, 
and  the  guaiacol  obtained  by  treatment  with  dilute  sulphuric  acid. 

Several  processes  have  been  proposed  for  the  synthesis  of  guaiacol. 
It  may  be  formed,  together  with  potassium  sulphate  and  water,  by 
heating  a  molecular  mixture  of  pyrocatechin,  potassium  hydroxide, 
and  potassium  methylsulphate.  Guaiacol  is  removed  by  solution  in 
alcohol  or  petroleum-ether  and  purified  by  recrystallization.  By 
another  method  sodium,  pj^rocatechin,  and  methyl  iodide  are  heated 
in  methyl  alcohol,  treated  with  sodium  hydroxide  solution  and  filtered. 
Guaiacol  is  liberated  from  the  resulting  combination  by  treatment 
with  hydrochloric  acid,  distilled,  and  crystallized. 

Compounds  and  derivatives. — These  form  a  rather  numerous  class, 
over  20  being  briefly  described  in  the  U.  S.  Standard  Dispensatory 
(1916)  to  which  reference  may  be  made  for  their  names,  synonymy 
and  uses.  A  large  number  are  more  extensively  discussed  in  a  series 
of  articles  by  F.  G.  Ehlert  in  the  Pharmaceutical  Review,  1901-2. 
In  general  these  products  are  of  German  origin,  of  a  proprietary  type, 
and  have  been  introduced  in  the  endeavor  to  present  the  valuable 

Eroperties  of  guaiacol  in  a  tasteless  or  less  irritant  form,  or  to  com- 
ine  the  virtues  of  guaiacol  with  those  of  some  other  medicinal  agent. 
In  general  their  uses  are  those  of  guaiacol.  Of  these  numerous  sub- 
stances, guaiacol  carbonate  only  has  received  official  recognition; 
also,  it  is  the  only  guaiacol  product  specifically  mentioned  in  the 
act  of  1913. 

Guaiacol  carbonate  may  be  formed  by  passing  phosgene  gas 
(cai'bonyl  chloride)  into  guaiacol  dissolved  in  caustic  soda  solution. 
Guaiacol  carbonate  separates  out  and  sodium  chloride  remains  in 
solution.  The  carbonate  is  washed  with  caustic  soda  solution,  and 
crystallized  from  alcohol.  It  was  introduced  under  the  name  of 
Duotal  by  a  German  firm;  the  United  States  patent  has  expired. 
Benzosol,  or  guaiacol  benzoate;  guaiamar,  or  guaiacolglycerylester; 
monotol,  or  guaiacol  methyjglycolate;  styracol,  or  guaiacol  cinna- 
mate;  guaiacol-salol  or  salicylate  of  guaiacol  are  noted  in  New  and 
Non-Omcial  Remedies,  1917.  All  but  guaiamar  are  of  German 
origin;  the  United  States  patents  on  benzosol  and  guaiamar  have 
expired;  that  on  monotol  expires  in  1923.    The  name  ^^styracol" 
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is  protected  by  trade-mark,  but  the  substance  appears  not  to  be 
patented. 

Uses, — ^The  uses  of  ^aiacol  are  similar  to  those  of  creosote,  its 
parent  substance.  It  is  used  in  the  treatment  of  puhnonary  tuber- 
culosis; it  diminishes  the  cou^h,  but  has  no  specific  action  on  the 
tubercle  bacillus.  It  has  also  oeen  used  as  an  antipyretic  in  fevers, 
but  is  apt  to  produce  collapse.  It  is  locally  employed  in  ointments 
in  skin  diseases  for  its  anesthetic  and  antiseptic  eftects.  Guaiacol, 
and  more  particularly  guaiacol  carbonate,  are  used  as  intestinal 
antiseptics.    The  only  official  preparation  of  guaiacol  is  the  petroxylia, 

Guaiacol  carbonate — ImporUfor  consumption — Revenue. 


Fiscal  "^eara; 

1914 

1915 

1916 

1917 

1918 

Calendar  years: 

1918 

1919 

19201 


Rates  of  duty. 


25  per  cent , 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Quan-    1 
titles.    1 

1 

Values, 

Duties 
collected. 

Value  per 
unit  of 

quantity. 

1 
Poundn.  ' 

1,637 

12,645 

1661 

$1.62 

6,907 

11, 125 

2,781 

1.61 

469 

1,160 

290 

2.47 

200  ' 

6,458 

1,614 

32.29 

9,517 

75,671 

18,917 

7.95 

10, 196  1 

79,968 

19,992 

7.84 

1,915  1 

19,281 

4,820 

10.06 

i;53l| 

8,763 

2,191 

5.65 

Artual 
and  com- 
puted ad 
valorem 
rate. 


Per  crnt. 
2.'> 
25 
25 
25 
25 

25 
25 
25 


1  Six  months  ending  June  30, 1920. 

Guaiacol^  liquid — Prices  per  pounds  wholesale j  New  Yorh^  spot. 
[From  (  il,  Paint,  and  Drug  Reporter.] 


Jan.  I.in2 $1.7a-$1.80 

Apr.  1.1912 1.70-  1.80 

Juv  1   1912 170- 1.80 

Sept.  30.1912 1.70-  1.80 

Dec.  30, 1"12 1.70-  1.80 

Mar.29,1913 1.70-  1.80 

June  30,  1913 1.70-  1.  SO 

Sept.  23, 1913 1.70-  1.80 

Doo.  29, 1^13 1.70-  1.80 

Mar.  30.1914 1.70-  1.80 

June  20. 1914 1.70-  l.SO 

August.  1914 1.70-  1.80 

Oct.  1,1914 2.30 

Januarv,  1915 2.30 

April,  1915 2. 30 


12.30 
2.50 
13.75 
13.75 
13.75 


July. 1915 

October ,  1915 

Januarv.  1916 

April.  1916 

.Tulv,1916 

Ocicher,  1916 115. 00-16. 00 

Januarv,  1917 15.00-16.00 

April.  i917 15. 00-16. 00 

July.  1917 15. 00^16. 00 

October.  1917 15. 00-16. 00 

Dec.  31 ,  1917 15  00-16. 00 

Januarv,  1920 7.40-  7.50 

April.  1920 6.75-  7.50 

Julv.1920 6.75-  7.50 

October,  1920 6. OO-  6. 25 


Guaiacol  carbonate — Rates  of  duty. 


Tariff  classificaticn  or  description. 


Rates  of  duty,  specific  and 
ad  vaLrem. 


riuaiacol  carbonate ,  25  per  cent  ad  vabrom. 


(For  laws  from  1883  to  1909,  see  Chloral  hydrate,  supra.) 

Court  and  Treasury  Decisions. 

Guaiacol  carbonate  was  held  dutiable  as  a  nonalcoholic  and  not  as 
an  alcoholic  medicinal  preparation  under  the  act  of  1909,  on  the 
authority  of  United  States  v.  Hoffman-La  Roche  Chemical  Works 
(1  Ct.  Cust.  Appls.,  276),  which,  however,  turned  upon  a  jurisdic- 
tional question.  In  re  Amermann,  T.  D.  31524.  And  under  the 
act  of  1897  (United  States  v.  Lehn,  2  Ct.  Cust.  Appls.,  59,  of  1911). 

(For  classification  under  prior  acts  see  Chloral  hydrate,  supra.) 


THYMOL. 

{Far.  18,  dutiable  at  25  per  cent  advalorem.) 


General  Information. 

Thymol  belongs  to  that  class  of  chemical  compounds  known  as 

?lienols  and  occurs  in  the  volatile  oil  of  Thymus  vutgaris  Linne  (Fam. 
tdbiatae)  and  in  some  other  volatile  oils. 

Substitutes, — Phenol  may  be  employed  as  an  internal  or  external 
•antiseptic,  but  is  irritating  and  of  higher  toxicity.  A  number  of 
proprietary  disinfectants  are  used  for  similar  purposes.  As  a  sub- 
stitute for  thymol  in  hookworm  disease,  oil  of  chenopodium  has 
lately  attracted  favorable  attention,  as  has  chloroform  in  veterinary 
practice. 

Carvacrol,  a  substance  closely  allied  to  thymol,  occurring  in  the 
T)ils  of  Monarda,  Jistulosei  L.,  Origanum  duhium  Boiss  (Cypress 
origanum),  0,  onites  i.,  (Smyrna  origanum),  Satureia  hortensis  L. 
and  5.  montana  i.,  (white  thyme)  has  recently  been  suggested  in 
England  as  substitute  for  thymol  in  antiseptic  use.  The  oil  of  cypress 
origanum  is  a  commercial  commodity,  4,200  pounds,  valued  at  £980, 
being  exported  to  the  United  Kingdom  in  1913.  82.5  per  cent  of  this 
'oil  is  carvacrol,  and  preparations  of  origanum  oil  under  the  name  of 
•^*  Perfumed  Formosyls''  have  been  prepared  for  medical  use  in  Great 
JBritain. 

Uses. — Thymol  is  official  in  the  principal  pharmacopoeias.  It  was 
introduced  into  medicine  as  a  substitute  for  phenol,  and  in  action 
stands  midway  between  this  and  oil  of  turpentine.  As  an  antiseptic 
it  is  more  powerful  and  permanent  than  phenol,  and  much  less  poison- 
ous, but  its  insolubility  in  water,  its  high  price,  and  its  odor,  which  is 
extremely  attractive  to  flies,  prevent  its  general  use  for  this  purpose. 
Thymol  is  employed  as  a  gargle  or  spray  in  throat  affections  and  as 
•an  ointment  in  skin  disease.  Its  chief  internal  application  is  in 
hookworm  disease;  it  is  almost  a  specific  against  the  parasite.  It 
has  been  employed  as  an  intestinal  antiseptic  in  typhoid  and  other 
ibacteiial  disease  of  the  intestines. 

It  is  frequently  used  as  an  antiseptic  ingredient  of  dentifrices. 

Official  salt. — Thymol  iodide  (Aristol,  dithymol  diiodide)  is  obtained 
by  the  addition  of  an  iodine-potassium  iodide  solution  to  thymol  in 
;a  solution  of  sodium  hydroxide.  It  possesses  in  part  the  antiseptic 
properties  of  both  thymol  and  iodine,  and  is  used  as  a  substitute  for 
iodoform,  being  less  efficient  in  most  connections,  and  is  used  when 
tthe  odor  of  iodoform  would  be  objectionable. 

Unojfficial  salts. — Thymol  carbonate,  or  thymotal,  is  an  efficient 
vermicide,  and  useful  in  hookworm  disease. 

Thymol  salicylate  of  salithymol,  thymacetin,  and  thymoform  are 
less  important  derivatives. 
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Production. — ^Thymol  is  a  constituent  of  the  essential  oils  of  several" 
plants,  the  most  worthy  of  note  being  Thymus  vulgaris  L..  Monarda 
punctata  L.  (fam.  Labiatae)  and  Carwm  copticum  Benth  «  Hook,  f . 
(fam.  Umbelliferae).  Commercial  supplies  of  thymol  have  come- 
almost  wholly  from  the  latter  plant.  Tnymol  from  Thymus  vulgaris 
(Thyme)  has  recently  been  offered  in  England,  but  the  product  is 
said  not  to  fulfill  pharmacopoeial  requirements,  the  reason  given 
being  that,  under  present  excise  requu'ements,  thymol  can  not  be 
crystallized  in  England  from  pure  alcohol.  Production  of  thymol 
from  Mon^arda  punctata  L,  (Horsemint)  is  still  in  the  experimental 
stage,  and  will  be  further  noted  imder  "Competitive  Conditions.'' 

The  seed  of  Carum  copticum  (also  known  as  Carum  ajowan^  Ptycholis 
coptica,  P.  ajowan),  knoTSTi  commonly  as  ajowan,  is  derived  from  a 
herbaceous  plant  closely  related  to  caraway,  cultivated  throughout 
India,  especially  in  Bengal,  and  growing  also  in  Egypt,  Persia,  and 
Afghanistan.  It  has  been  introduced  into  Europe,  but  commercial 
supplies  have  come  wholly  from  India.  Oil  exists  in  all  parts  of  the 
plant,  but  only  that  of  the  seed  contains  th}Tnol  in  commercial 
quantities  (45-55  per  cent  as  against  1  per  cent  in  the  oil  of  the 
plant  aside  from  the  seed).  The  oil  is  obtained  by  steam  distillation 
and  distilled  to  drive  off  the  more  volatile  constituents  (Cymene,.  etc.) . 
The  residue  (above  200°  C.)  is  treated  with  sodium  hydroxide  solu- 
tion, which  takes  up  the  thymol,  which  is  precipitated  as  an  oily 
layer  by  the  addition  of  hydrochloric  acid.  Thymol  crystallizes  out 
on  cooling,  and  may  be  purified  by  clarifying  and  recrystallization 
from  alcohol.  It  may  also  be  obtained  by  fractional  distillation  and 
crystallization,  or  bv  refrigeration  of  ajowan  oil.  The  details  of  the 
German  commercial  processes  are  trade  secrets.  Before  the  war 
German  firms  had  practically  no  outside  competition,  and  recent 
efforts  by  English  chemists  to  produce  an  equally  valuable  product 
do  not  appear  to  have  been  wholly  successful. 

Thymol  has  been  produced  to  some  extent  from  ajowan  seed  in 
the  United  States,  although  in  normal  times  supplies  have  usually 
been  imported.  In  recent  years  several  American  plants  have  been 
found  to  yield  a  considerable  amount  of  thymol  and  production  has 
been  experimentally  undertaken  by  the  United  States  Department 
of  Agriculture,  by  several  experimental  stations,  and  commercial, 
firms.     The  present  commercial  status  has  not  been  investigated. 

Previous  to  the  war  Germany  had  a  virtual  monopoly  of  the  manu- 
facture of  thymol,  which  was  produced  by  more  or  less  secret  processes 
from  ajowan  seed  imported  from  India.  The  product  was  alsa 
manufactured  by  synthesis.  In  other  European  countries  efi'orts 
have  been  made  with  some  success  to  prepare  thymol  from  other 
plants.  A  factory  has  also  been  established  by  the  British  Govern- 
ment in  India.  Its  product  has  apparently  been  absorbed  by  British 
governmental  agencies. 

Synthesis  of  mymol, — Several  methods  have  been  proposed  for  the 
synthesis  of  tnymol.  The  chief  organic  compounds  from  which  it  may 
be  derived  are  cumidine,  paracymol,  menthone,  buchu  camphor  (dios- 
phenol)  dimethyloxystyrol,  and  metacreasotic  acid  methyl  ester.  In 
general  it  may  be  said  that  these  compounds  are  fully  as  expensive  as 
thymol  under  normal  conditions,  and  the  processes  by  which  thymol  is 
derived  from  them  are  also  expensive  as  well  as  complicated.  While 
it  has  sometimes  been  hinted  that  synthetic  processes  were  in  use 
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in  German  factories,  the  lai^e  German  imports  of  ajowan  seed  and 
tlie  normal  price  of  thymol  leave  room  for  doubt  as  to  whether  such 
processes  are  of  commercial  importance. 

A  synopsis  of  synthetic  processes  and  references  to  original  litera- 
ture may  be  found  in  Abderhalden  (see  Bibliography). 

Thymol  was  first  used  in  India;  a  crude  product  has  been  prepared 
there  to  some  extent  for  oriental  consumption,  but  scarcely  for  Euro- 
pean and  American  commerce. 

The  oil  of  thyme  contains  20-30  per  cent  and  that  of  horsemint  as 
much  as  60  per  cent  thymol. 

The  price  of  ajowan  seed,  and  therefore  of  thymol,  normally  de- 
pends on  sanitary  conditions  in  India,  being  highest  during  epidemics 
of  plague,  cholera,  etc. 

imports, — ^Imports  prior  to  1914  are  not  listed.  For  the  years- 
1914-1918  an  average  annual  amount  of  12,199  pounds,  valued  at 
$33,136,  is  reported.  During  this  period  the  commodity  has  yielded 
an  annual  average  revenue  of  $8,334.  A  large  increase  in  imports- 
is  noted  in  1918. 

Prices, — Import  values  per  pound  for  1914-1918  range  between 
$1.30  and  $7.81.  American  wholesale  prices  for  1912-1918  vary  be- 
tween $1.40  and  $18  per  pound. 

War  disturbances. — ^The  production  of  thymol  before  the  war  was, 
as  has  been  noted,  in  effect,  a.  German  monopoly.  With  the  sever- 
ance of  the  German  supply  thymol  went  practically  out  of  the  market. 
Thymol  shortage  was  felt  particularly  in  England,  and  efforts  at 
production  were  made  without  apparently  conspicuous  success.  A 
factory  subsidized  by  the  British  Government  is  said  to  have  been 
established  in  India,  but  its  product  apparently  is  wholly  devoted 
to  the  needs  of  the  British  Government  in  India  and  elsewhere.  The 
substitutes  elsewhere  noted  have  been  largely  developed  under  the 
stimulus  of  war  necessities.  Various  pine  oils  are  now  largely  used 
as  disinfectants,  and  these  also  may  be  considered  thymol  substitutes 
or  rivals  in  certain  connections. 

Competitive  conditions. — No  attempt  to  grow  the  ajowan  plant  in 
America  has  been  noted.  The  horsemint  (Monarda  punctata) j  which 
occurs  as  a  common  weed  in  the  sandy  lands  of  central  Florida, 
yields  0.12  to  0.20  per  cent  of  a  volatile  oil  whose  thymol  content 
ranges  from  56  to  62  per  cent.  Hood  reviews  investigations  made 
by  the  Bureau  of  Plant  Industry,  United  States  Department  of 
Agriculture,  as  to  the  commercial  possibilities  of  this  plant.  Promis- 
ing results  were  obtained  in  cultivation  of  the  plant  and  production 
of  thymol  on  a  small  scale.  Seed  was  gathered  frojn  wild  plants; 
selection  of  types  promised  well  in  developing  a  strain  of  horsemint 
above  the  average  in  thymol  content.  The  plant  grew  well  (in 
Florida)  and  its  cultivation  was  inexpensive.  A  plantation  should 
last  five  years.  Estimating  the  selling  price  of  thymol  at  $2  per 
pound  the  writer  shows  an  annual  profit  of  about  $16  per  acre  per 
vear  in  the  five-year  period.  He  believes  that  the  production  of 
horsejnint  for  thymol  might  be  profitable  in  connection  with  other 
oil-yielding  plants  for  which  a  distilling  apparatus  is  required. 

The  production  of  thyme  for  thymol  would  probably  not  be  com- 
jnerciaJQy  feasible  in  America. 
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Exports  ofajowan  seed  from  India  (fiscal  years). 


Exported  to — 

1900-10 

1910-11 

1911-12 

Pounds. 

Dollars. 

Pounds. 

Dollars. 

Pounds.       Dollars. 

Straits  Settlements 

79,296 

1  «7 

27,552 
1,383,536 

880 
17,505 

33,376  :            l,3.-iS 
1,591,520             18,439 

Germanv 

4,370,464  1       87.159 

TInitfid  Statns  of  Am^ricH 

739,200 
36,288 

14,726 
W7 

44,800  1                 521 

All  Other 

22,064 

565 

67,984               1,985 

Total 

5,225,248 

101,660 

1,433,152 

18,950 

1,737,680  '         22,303 

Exported  to— 


Straits  Settlements 

Germanv 

United  States  of  America . 
All  other 


Total. 


1912-13 


1913-14 


Pounds. 

44,800 

2,134,160 

179,200 

66,640 


Dollars. 

1,411 

24.989 

2.078 

1,378 


Pounds. 

20,608 

782,880 

268.800 

23,520 


2,424,800        29,856  I    1,095,808 


Dollars. 

555 

10.205 

3,115 

642 


1914-15 


Pounds. 

17.024 

682,640 

67,200 

58,352 


14,517 


825,216 


Dollars. 

506 

10,181 

779 

1,849 


13,315 


Exported  to— 

1915-16 

1916-17 

1917-18 

Straits  Settlements 

Pounds. 
30,688 

Dollars. 
852 

Pounds. 
20,496 

Dollars. 
779 

Pounds. 
45,920 

Dollars. 
1.518 

Germanv 

Ignited  States  of  America 

i,6ii,584 
420,672 

14,410 
8,443 

896,336 
325,584 

13.310 
6,857 

312,144 

88,816 

8,438 

All  other 

3  498 

Total 

1,462,944 

23,705 

1,242,416 

20,946 

446,880 

13  454 

Source:  East  India  (Trade)  —Tables  relating  to  the  trade  of  British  India  ^vith  the  British  Empire  and 
Foreign  Countries. 

Thymol — Imports  for  consumption — Revenue, 


Fiscal  years: 

1914 

1915 

1916 

1917 

1918 

1919 

Calendar  years: 

1918 

1919 

19201 


Rates  of  duty. 


25  per  cent . 

do 

do 

do 

do 

do 


.do. 
.do- 
.do. 


Quantities. 


Pounds. 

19,045 

4,772 

443 

1,759 

34,978 

8,430 

33,743 

10,747 

4,429 


Values. 


$24,765 

12,921 

1,973 

13,741 

113,279 
75,013 

105,829 
82,470 
29,035 


Duties  col- 
lected. 


$6, 191 

3,230 

493 

3, 435 

28,319 

18,753 

26,457 

20,618 

7,259 


Value 
per  unit 
of  nuan- 

tity. 


$1. 
2. 
4. 

7. 
3. 


30 
70 
45 
81 
2:3 


8.90 


3. 
7. 
6. 


13 
67 
55 


Actual 
and  com- 
puted ad 
valorem 

rate. 


Per  cent. 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

25.00 
25.00 
25.00 


»  Six  months  ending  June  30, 1920. 
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Thymol — Prices  per  pounds  wholesale^  New  Yorkf  spot, 
[From  Oil,  Point,  and  Drug  Reporter.] 


Jan.  1,1912 Jl. 25- $1.30 

Apr.1,1912 1.25-    1.30 

Julvl,1912 1.35-    1.50 

Sept.30,1912 1.75-    1.80 

T>ec.30,  1912 1.85-    1.90 

Mar.31,1913 1.85-    1.90 

June  30, 1913...^ 1.85-    1.90 

Sept.  29, 1913 1.65-    1.70 

Pec.29,1913 2.25-    2.50 

Mar.30,1914 2.25-    2.50 

June29,19l4 2.20-    2.35 

Sept.28,1914 9.00-  12.00 

rec.2S,1914 6.50-    7.00 

Mar.29,1915 7.C0-    8.00 

June28,1915 9.00-    9..50 

Sept.  27,1915 12.00-  14.00 

Jan.  3, 1916 12. 00-  14.00 

Apr.3,1916 11.00-  12.00 

July  3, 1916 10.00-  10.25 


Oct.  2, 1916 S9. 

Jan.  1,1917 10. 

Apr.  2,  1917 16. 

July  2, 1917 17. 

Oct.  1,1917 17. 

Tec.  31, 1917 17. 

Januarv,  1918 17. 

April,  1918 16. 

July,  1918 13. 

Octot  er,  1918 13. 

Januarv,  1919 13. 

April,  1919 10. 

July,  1919 7. 

October,  1919 8. 

Januarv,  1920 12. 

April,  1920 13. 

Julv,  1920 12. 

October,  1920 10. 


50-810.00 
5C-  11.50 
00-  17.00 
6C-  18.00 
00-  17.50 
00-  18.00 
00-  18.00 
00-  18.00 
7.'=-  14.00 
00-  13.50 
50-  13.75 
00-  10.50 
8.00 
8.25 
50-  13.00 
50-  13.75 
50-  13.00 
00-  11.50 


OC- 
00- 


Thymol — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  de.scription. 

Rates  of  duty,  specific  and 
ad  valorem. 

1913 

18 

Thymol 

25  per  cent  ad  valorem. 

(For  acts  of  1883  to  1909,  see  Court  and  Treasury  Decisions,  m/m, 
and  Chloral  Hydrate,  supra,) 

Court  and  Treasury  Decisions. 

Thymol,  or  thymic  acid,  was  held  exempt  from  duty  as  an  acid  used 
for  medicinal  purposes  and  not  dutiable  as  a  chemical  compound  or 
salt  under  the  act  of  1883.— Appeal,  T.  D.  8486,  revoking  T.  D.  6348, 
declaring  thymol  not  to  be  an  acid. 

Thymol,  classified  bv  the  collector  as  a  chemical  compound  in  the 
preparation  of  which  alcohol  had  been  used,  was  held  upon  the  record 
in  the  particular  case  not  dutiable  as  a  chemical  compound  in  the 
preparation  of  which  alcohol  was  not  used,  under  the  act  of  1909. — 
United  States  v.  National  Aniline  and  Chemical  Co.  (3  Ct.  Cust.  Appls., 
10)  (T.  D.  32287),  reversing  Abstract  24002  (T.  D.  30944).  Also 
Abstracts  2  2  3  (T.  D.  31478);  2o762  (T.  D.  316:4);  259:4  (T.  D. 
31720);  27374  (T.  D.  32089);  34816  (T.  D.  34201). 

Thymol  prepared  from  oil  of  thyme  was  furthermore  held  not 
entitled  to  free  entry  as  oil  of  thyme  nor  dutiable  as  a  drug  advanced 
in  value  or  condition  under  the  act  of  1909. — Abstract  34702  (T.  D. 
34165);  Abstract  34768  (T.  D.  34186). 

For  the  classification  under  other  tariff  acts,  see  page  13  of  the 
Tariff  Information  Catalogue  upon  Chloral  Hydrate. 


CARBON  TETRACHLOBIDE. 

[Far.  19.  set  at  1V13, 1  cant  p«r  pound.] 


SCHMART. 


•m. — Carbon  tetrachloride  or  tetrachlonnethane  is  a 
vapors  of  which  are  very  effective  in  extinguishing  fires, 
■ty  gives  carbon  tetrachloride  its  largest  use  as  a  fifler  for 
liahers.  It  is  also  used  for  cleaning  silks  and  gloves;  it 
rious  effects  on  the  moat  delicate  fabrics  and  colors.  It 
uable  solvent  properties. 

production. — ^Therc  are  no  census  of  production  figures  on 
ichloride.     The  industry  has  had  its  greatest  development 

1909.  This  development  is  due  to  a  normal  increase  in 
ption  for  fire  extinguishers,  in  the  use  as  a  solvent,  and  to 
n  of  imports. 

materials  for  the  manufacture  of  carbon  tetrachloride  are 
in),  sulphur,  and  chlorine  gas.  Sulphur  chloride  is  pro- 
Itaneous  in  the  process  and  can  be  recovered  as  a  joint 

it  can  be  used  to  produce  more  carbon  tetrachloride, 
etrachloride  is  produced  at  Midland,  Mich.:  Charleston, 
iagara  Falls,  N.  Y, ;  and   at  Pittsburg,   Calif. 
Lion  is  on  a  large  scale  plant  basis. 

-Import  figures  for  carbon  tetrachloride  are  first  shown 
vhen  572,910  pounds  were  brought  in.  During  1915, 
mds  were  imported.  Since  1915  the  imports  have  prac- 
sd.  The  imports  were  from  Germany, 
'he  present  price  of  carbon  tetracKloride  is  about  the 
!  price  prevailing  before  the  war. 

dory. — Carbon  tetrachloride  was  first  mentioned  specifi- 
:  tariff  act  of  1913,  paragraph  19,  dutiable  at  1  cent  per 

General  Infokmatios. 

in. — Carbon  tetrachloride  or  tetrachlormethane  is  a 
mpound  of  the  formula  CCl,.  The  former  name  is  the  one 
y  m  commerce,  with  the  exceptions  of  the  trade  names  oi 
and  "Pyrene."  This  product  is  a  clear,  heavy  liquid, 
i  characteristic  pungent  odor.  It  has  a  specific  gravity 
1  weighs  13.3  pounds  per  gallon,  A  good  grade  should  be 
,  should  boil  between  the  temperatures  of  76  and  77°  C, 
give  no  residue  on  evaporation.  It  is  noninflammable, 
,3)le,  nonexplosive,  and  a  nonconductor  of  electricity, 
property  maltes  it  very  desirable  for  combating  electrical 
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When  exposed  to  air  carbon  tetrachloride  volatilizes  rapidly  aad  its 
sapors  are  very  effective  in  extinguishing  fires.  It  is  tnis  property 
i>hat  gives  this  article  its  widest  use.  A  grade  of  this  article  suitable 
"for  fire  extinguishers  should  be  free  from  the  common  impurities, 
which  are  carbon  disulphide  and  sulphur  chloride.  A  small  per- 
centage of  chloroform  or  ethylene  chloride  is  added  to  carbon  tetra- 
•chlori4e  in  fire  extinguishers  to  prevent  freezing  in  cold  climates. 

Carbon  tetrachloride  has  valuable  solvent  properties  for  oils,  fats, 
waxes,  gums,  and  resins. 

Pure  carbon  tetrachloride  in  the  absence  of  water  has  no  corrosive 
action  on  iron  or  the  common  metals.  It  is  shipped  in  steel  drums 
holding  about  200,  650,  and  1,350  pounds.  It  can  also  be  purchased 
in  1,  2,  5,  and  10  gallon  cans. 

Raw  materials, — ^The  manufacture  of  carbon  tetrachloride  requires 
a  supply  of  carbon,  sulphur,  and  chlorine  gas  as  raw  materials.  Char- 
-coal  (carbon)  is  obtained  as  a  by-product  of  the  numerous  wood- 
<listillation  plants  in  this  country.  The  other  raw  materials  are  also 
produced  in  large  quantities  in  the  United  States.  (See  surveys  on 
Chlorine  and  Smphur.) 

The  introduction  of  electrolytic  chlorine  in  the  manufacture  of 
<5arbon  tetrachloride  has  greatlv  cheapened  the  cost  of  production  of 
this  article  and  has  been  one  of  the  important  factors  in  the  develop- 
ment of  the  industry  in  this  coimtry. 

Process  of  manufacture. — The  production  of  carbon  disulphide  is  the 
first  step  in  the  manufacture  of  carbon  tetrachloride.  The  carbon 
-disulphide  is  produced  by  adding  molten  sulphur  to  red-hot  charcoal, 
the  sulphur  is  volatilizeci,  and  the  vapors  combine  with  the  charcoal 
(carbon)  to  form  carbon  disulphide,  which  passes  out  of  the  retort 
and  is  condensed.  There  are  aifferent  types  of  furnaces  for  carrying 
out  this  operation,  including  electric  oaes.  The  carbon  tetrachloride 
is  usually  made  in  this  country  from  the  carbon  disulphide  by  the 
following  method : 

ChJorine  gas  is  passed  into  the  carbon  disulphide  in  the  presence  of 
iron  chloride  or  aluminium  chloride  as  catalyzers.  The  chlorine  and 
carbon  disulphide  react  to  form  carbon  tetrachloride  and  sulphur 
monochloride.  If  it  is  desired  to  obtain  the  sulphur  monochloride 
as  a  by-product  for  sale  or  for  consumption  in  the  plant,  it  may  be 
separated  from  the  carbon  tetrachloride  at  this  point  by  fractional 
distillation.  Should  there  be  no  demand  or  outlet  for  the  sulphur 
monochloride,  it  may  be  made  to  react  with  more  carbon  disulphide 
to  form  additional  carbon  tetrachloride  with  the  precipitation  of 
sulphur. 

The  crude  carbon  tetrachloride  is  now  treated  with  a  solution  of 
caustic  soda,  lime,  or  bleaching  powder,  according  to  the  practice  of 
individual  firms,  to  remove  any  sulphur  compounds.  This  treatment 
is  followed  by  a  redistillation,  which  gives  a  pure  product  of  carbon 
tetrachloride. 

There  may  be  mentioned  the  method  of  making  carbon  tetrachlo- 
ride by  passing  carbon  disulphide  vapors  saturated  with  chlorine 
through  a  red-hot  porcelain  tube.  Carbon  tetrachloride  and  sulphur 
monochloride  are  produced  by  this  method  and  are  separated  by 
fractional  distillation.  It  is  not  known  that  this  method  is  used  in 
the  United  States. 
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There  have  been  several  patents  on  manufacturing  carbon  tetra- 
chloride by  the  reaction  between  carbon  and  calcium  chloride  or 
chlorine  at  a  high  temperature,  the  heat  being  produced  by  elec- 
tricity. However,  this  method  has  not  been  used  to  any  extent  in 
commercial  practice. 

History  qfth>e  industry, — The  carbon  tetrachloride  industry  is  one 
of  the  more  recent  chemical  industries  of  the  United  States.  With 
the  introduction  of  electrolytic  chlorine  in  the  manufacture  of  this 
chemical  the  cost  of  production  has  been  greatly  lowered.  This  has 
caused  a  rapid  development  in  the  industry  since  about  1909. 

In  recent  years  there  has  been  a  normal  development  in  the  use  of 
this  product  for  fire-extinguishing  purposes,  whicn  has  been  entirely 
independent  of  the  war. 

Prior  to  the  war  carbon  tetrachloride  was  imported  into  this 
country  from  Germany  and  sold  under  the  trade  name  of  *' Carbon  a" 
for  cleansing  purposes.  With  the  outbreak  of  war  these  imports 
were  shut  off,  witri  the  result  that  the  dealers  were  forced  to  manu- 
facture carbon  tetrachloride  for  their  needs.  This  has  resulted  in  an 
increased  production  of  this  article  in  the  United  States. 

In  addition  there  has  been  an  increased  demand  for  carbon  tetra- 
chloride due  to  the  new  uses  arising  for  this  article  as  a  solvent, 
especially  in  the  rubber  industry.  It  is  particularly  desirable  for  this 
purpose  wherever  it  can  replace  an  inflammable  solvent,  such  as 
benzene. 

Important  uses. — -l.  The  largest  use  and  the  most  important  use 
for  carbon  tetrachloride  is  for  fire-extinguishing  purposes.  There 
are  several  fire  extinguishers  on  the  market  that  use  carbon  tetra- 
chloride as  the  fire-extinguishing  agent. 

2.  C^^rbon  tetrachloride  is  used  for  cleaning  purposes,   and  for 
domestic  use  as  a  cleaning  agent  is  sold  under  various  trade  names- 
such  as  ''Carbona.'^     It  has  no  injurious  effect  on  the  most  delicate 
fabrics  and  colors.     It  is  used  largely  in  the  cleaning  of  silks  and  gloves. 

3.  Carbon  tetrachloride  has  found  wide  application  in  the  rubber 
industry  as  a  solvent  for  cements.     This  is  especially  true  in  the- 
cheaper  cements,  the  higher  grades  requiring  high-test  gasoline  or 
benzine. 

4.  It  is  used  to  some  extent  in  the  extraction  of  fats  and  oils  from 
oil  seeds,  oil  cake,  tankage,  wool,  cotton,  and  other  fat-bearing  mate- 
rials. 

5.  It  has  some  use  as  a  solvent  for  varnishes. 

6.  It  is  used  chemically  as  the  basic  raw  material  in  the  manufac- 
ture of  chloroform.  This  is  a  large  use  at  the  present  time  and  will 
probably  increase  as  there  is  a  direct  war  demand  for  acetone  (the 
alternative  raw  material  for  making  chloroform)  which  has  caused  an 
acute  shortage  of  this  article. 

Substitutes  ani  rival  commodities, — -Acetylene  tetrachloride  and  the 
chloride  of  methane  and  ethane  are  coniing  into  use  as  solvents  and 
may  replace  carbon  tetrachloride  to  some  extent  for  this  purpose. 
These  articles  are  manufactured  to  a  certain  extent  in  this  country  at 
the  present  time  and  further  development  of  these  articles  may  bd 
expected.  Acetylene  tetrachloride  has  a  disadvantage  in  that  its. 
vapor  is  poisonous. 
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For  fire-extinguishing  purposes  there  are  other  chemical  extin- 
guishers which  may  be  used  as  substitutes  for  the  carbon  tetrachloride 
extinguishers  in  certain  cases.  They  are  not  as  suitable  for  use  against 
electrical  fires  as  the  carbon  tetrachloride,  and  are  injurious  to 
clothes. 

Carbon  tetrachloride — Imports  for  consumptton — Revenue, 


Fisealyears. 


1911. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


Rates  of  duty, 


1  cent  per  pound . 

do 

do 

do 

do 

do 

do 


Quanti- 
lies. 


Pounds. 
572,910 
342,854 


Values. 


128,300 
18,139 


.  Duties 
collerled, 


15,729 
3,428 


Value  per 

unit  of 

quantity. 


Actual 
and  com- 
puted ad 
valorem 
rale. 


'  Per  cent. 
SO.  049  20.24 


,053 


1.000 


18.90 


1.00 


Carbon  tetrachloride — Prices ^  wholesale  (cents  per  pound),  spot,  New  York. 

[Oil  Paint  and  Drug  Reporter.]  </ 


Years. 


1912 7.75-  8.25 


1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


January. 


9     -10 
7. 5  -  7. 75 


14 

18 

16i 

15 

15 

11 


-15 
-20 
-17 
-16 
-18 
-12 


April. 


10-10} 
8  -  8. 75 
7i-7i 

12  -13 

17  -18 

17  -18 

15J-16i 
14 

11  -12 


July. 


12  -13 
7.75-  8.5 
7.4-  7.6 
17  -18 
-18 
17 
-25 
-12 
-13 


m 


15^ 

10^ 


OctoVeT. 


11  -12 
7.75-  8.25 

14 
15i  -16 
16     -16i 

17 
30      -32 

10 
13i    -14 


Carbon  tetrachloride — Rates  of  duty. 


Act  of— 

Par. 

Tariff  classification  or  description. 

Rates  of  duty, 
specific  and  ad 
valorem. 

1913 

19 

*    *    *    ;  carbon  tetrachloride 

1  cent  per  pound. 

35284— 21— A-6- 


CHLOROFORM. 


[Par.  19,  act  of  1913, 2  cents  per  pound.] 


SUMMABT. 

Description. — Chloroform  or  trichlormethane  is  a  colorless  liquid 
having  a  characteristic  ethereal  odor.  The  vapors  of  chloroform 
when  inhaled  produce  anesthesia;  it  is  this  property  that  gives 
chloroform  its  larcest  use.  About  1  per  cent  of  grain  alcohol  is 
usually  added  to  chloroform  to  prevent  its  decomposition.  It  is  also 
used  as  a  solvent,  as  an  antiseptic,  and  in  denistry  and  medicine. 

Domestic  production, — ^The  production  of  chloroform  increased 
from  616,670  pounds,   valued  at  $165,604,   in   1904,  to  1,869,685 

Sounds,  valuea  at  $477,538,  in  1909.  In  1914  the  production  had 
ecreased  over  500,000  pounds.  This  decrease  may  be  attributed 
to  the  greater  use  of  ether  instead  of  chloroform.  Our  domestic 
production  has  supplied  our  consumption. 

In  1909  New  York  produced  90  per  cent  of  our  total  output. 

Chloroform  may  be  manufactured  from  three  different  raw 
materials — carbon  tetrachloride,  acetone,  and  grain  alcohol.  The 
use  of  carbon  tetrachloride  was  stimulated  by  the  war  demands  for 
acetone. 

Imports. — The  imports  of  chloroform  have  been  insignificant.  The 
maximum  of  2,444  pounds  being  imported  in  1914. 

Price. — The  price  of  chloroform  at  the  beginning  of  1918  was 
about  three  times  the  normal  prewar  price. 

Tariff  history. — Chloroform  has  carried  a  specific  duty,  which  by  the 
act  of  1883  was  50  cents  per  pound.  This  duty  nas  since  been 
gradually  reduced  to  the  duty  existing  under  the  act  of  1913,  para- 
graph 19,  2  cents  per  pound. 

General  Information. 

Description. — Chloroform  or  trichlormethane  is  a  chemical  com- 
pound of  the  formula  CHCI3.  The  former  is  the  name  used  exclu- 
sively in  commerce.  It  is  a  clear  colorless  liquid  of  a  characteristic 
ethereal  odor  and  burning,  sweetish  taste.  The  Pharmacopoeia 
describes  it  as  follows:  *^A  liquid  consisting  of  not  less  than  99  per 
cent  nor  more  than  99.4  per  cent  by  weight  of  CHCI3,  and  not  less 
than  0.6  per  cent  nor  more  than  1  per  cent  of  alcohol."  A  good 
grade  should  be  colorless,  have  a  specific  gravity  of  1.476  at  25°  C, 
and  should  boil  between  61  and  63°  C.  For  anesthetic  purposes  it 
should  leave  no  residue  on  evaporation,  should  be  neutral  to  test 
paper,  and  should  give  no  indication  of  hydrochloric  acid  when 
tested  with  silver  nitrate. 

The  liquid  itself  is  noninflammable  but  its  vapors  can  be  made  to 
burn.  The  vapors  of  chloroform,  when  inhaled,  produce  anesthesia; 
it  is  this  property  that  gives  chloroform  its  largest  use.     Specially 
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purified  grades  of  chloroform  come  into  conamerce  with  the  additional 
ciesignations  according  to  the  method  of  purification.  The  common 
ones  are  Anschutz,  purified  by  distillation  from  salicylchloroform; 
And  Pictet,  purified  by  freezing. 

Chloroform  is  an  important  solvent.  It  dissolves  fats,  resins, 
India  rubber,  sulphur,  phosphorus,  iodine,  alkaloids,  and  many  other 
organic  compoimds. 

Air  and  sunlight  are  liable  to  cause  the  slow  decomposition  of  cliloro- 
f orm  with  the  formation  of  hydrochloric  acid,  chlorine,  and  some- 
times carbonylchloride.  It  has  been  found  that  ethyl  alcohol  f  re» 
vents  this  decomposition  and  therefore  the  addition  of  about  1  per  cent 
is  lareely  practiced.  Thorpe  states  that  carefully  purified  sulphur 
will  also  prevent  this  decomposition  of  chloroform. 

Raw  materioh, — Chloroform  is  manufactured  from  three  different 
xaw  materials — carbon  tetrachloride,  acetone,  and  ?rain  alcohol. 
At  the  present  time  carbon  tetrachloride  is  probably  used  more 
-than  the  other  two  raw  materials.  (See  Carbon  Tetrachloride 
page  30.)  Owing  to  the  direct  war  demand  on  acetone,  which 
caused  an  acute  shortage  of  this  material,  it  is  likely  that  nearly 
All  of  the  chloroform  made  during  the  war  was  manufactured  from 
carbon  tetrachloride.  It  is  doubtful,  however,  if  this  abandonment 
of  acetone  as  a  raw  material  will  be  a  permanent  one.  The  war 
caused  a  great  increase  in  the  production  of  acetone  and  now  that 
the  war  demand  has  disappeared  it  is  quite  likely  that  the  price  of 
acetone  will  be  low  enough  to  encourage  its  consumption  in  the 
manufacture  of  chloroform. 

The  use  of  grain  alcohol  in  the  manufacture  of  chloroform  does  not 
^eem  to  be  as  prevalent  as  in  the  past. 

All  the  carbon  tetrachloride  used  in  the  manufacture  of  chloroform 
is  made  in  this  country.     In  normal  times  acetone  and  alcohol  are 

{produced  in  sufficient  quantities  in  the  1  nited  States  for  the  manu- 
acture  of  chloroform  and  the  imports  of  these  materials  are  small 
compared  with  quantity  manufactured  in  this  country.  It  would 
then  appear  that  the  manufacturers  in  this  country  are  independent  of 
foreign  countries  for  their  supply  of  raw  materials  for  the  manufacture 
of  chloroform. 

Process  qfnianvfactvre, — (a)  From  carbon  tetrachloride:  The  pro- 
duction of  chloroform  from  carbon  tetrachloride  consists  in  the  reduc- 
tion of  the  carbon  tetrachloride  to  chloroform  by  the  means  of  nascent 
hydrogen,  which  is  generated  in  the  carbon  tetrachloride.  The  con- 
version of  the  carbon  tetrachloride  to  chloroform  proceeds  very 
slowly,  and  the  mixture  must  be  kept  in  constant  agitation  for  a 
long  period  of  time.  When  the  carbon  tetrachloride  has  been  changed 
into  chloroform,  the  chloroform  is  distilled  from  the  retort,  condensed, 
and  subjected  to  purification  as  described  below. 

(6)  From  alcohol  and  acetone:  A  paper  read  before  the  American 
Institute  of  Chemical  Engineers  by  Mr.  F.  W.  Frerichs  on  the  manu- 
facture of  chloroform  from  bleaching  powder  and  ethyl  alcohol 
gives  the  following  method  of  procedure:  Ethyl  alcohol  is  diluted  to 
20  per  cent  in  an  iron  still.  A  solution  of  bleaching  powder  con- 
taining 35  grams  per  liter  is  added  slowly  to  the  solution  of  alcohol, 
which  has  previously  been  brought  to  boiling.  The  alcohol  and 
bleaching  powder  react  at  once  to  form  chloroform,  which  passes  out 
of  the  still  and  is  condensed.     In  actual  operation  the  manufacture 
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of  100  pounds  of  chloroform  recjuirod  1,022  pounds  of  35  per  cent 
bleaching:  powder  and  11.53  gallons  of  94  per  cent  alcohol. 

Acetone  mav  be  used  in  the  above  process  or  chloroform  mav  bo 
made  from  acetone  by  the  action  of  chlorine  itself  instead  of  the 
bleacliing  powder. 

For  technical  uses  the  chloroform  produced  bv  either  of  the  above 
methods  is  usually  purified  by  washing  first  with  water,  then  with 
sulphuric  acid,  followed  by  a  redistillation.  For  anesthetic  purposes^ 
where  a  very  pure  product  is  required,  the  chloroform  is  usually  dried 
with  calcium  chloride  before  it  is  redistilled.  TThe  portion  distilling 
over  up  to  64°  C.  is  taken  as  pure  chloroform.     Other  methods  of 

fmrification  are:  Pictet's,  which  consists  in  separating  the  chloroform 
rom  the  impurities  by  freezing,  and  Anschutz,  which  combines  the 
chloroform  with  salicylic  acid  and  gently  heats  the  salic}'lchloroformy 
thus  liberating  pure  chloroform  which  is  condensed. 

Besides  the  above  methods  of  manufacturing  chloroform  and  the 
subsequent  purification  of  the  product  there  may  be  mentioned  the 
method  of  preparing  chloroform  from  chloral  W  one  distillation. 
One  hundred  parts  of  water-free  chloral  are  treated  with  300  parts 
of  caustic  soda  of  1.1  specific  gravity.  The  resulting  chloroform  is 
distilled  from  the  mixture  and  needs  no  further  purification.  This 
method  is  used  to  some  extent  in  preparing  chloroform  for  anesthetic 
purposes,  but  it  has  no  industrial  application. 

The  manufacture  of  chloroform  requires  besides  the  raw  materials 
considerable  steam  for  distillation  purposes  and  a  small  amount  of 
power  for  agitation.  Skilled  labor  is  not  required  in  the  production, 
although  careful  chemical  control  is  required. 

Important  uses. — 1.  Anesthetic  purposes,  which  is  the  largest  use. 

2.  Solvent  for  resins,  fats,  gums,  sulphur,  phosphorous,  iodine, 
alkaloids,  and  many  other  organic  compounds. 

3.  Antiseptic. 

4.  Medicinal  purposes,  colic,  asthma,  spasms,  quinsj^,  hysteria,  and 
scarlet  fever. 

5.  Dentistry. 

Substitutes  and  nval  commodities. — For  anesthetic  purposes  the  chief 
rival  of  chloroform  is  ether.  7'he  production  of  chloroform  in  1914 
was  535,731  pounds  less  than  in  1909,  while  the  production  of  ether 
increased  953,457  pounds  during  the  same  period.  As  there  was  not 
an  increase  in  the  imports  of  chloroform  but  a  decrease  during  these 
years,  it  is  evident  that  ether  has  been  replacing  chloroform  to  a 
marked  extent. 

Production  of  chloroform  in  United  States. 
[Figures  from  Federal  Census.] 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1899 

Pounds. 
396,540 
616,670 

$98,070 
165,604 

1909 

Pounds. 

1,869,685 

1,333,954 

$477,538 
295,317 

1904 

1914 
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Chloroform — Imports  for  consumption — Revenue. 


Rates  of  duty. 

Quan- 
tities. 

Values. 

1 

Duties 
collected. 

Value 

per 

unit  of 

quantity. 

SO.  43 

.55 

.70 

1.54 

1.54 

1.76 

1.66 

1.74 

2.48 

.25 

1.65 

Actual 
and  com- 
puted ad 
valorem 

rate. 

Fiscal  vears: 

1907 : 

20  cents  per  pound 

Pownda. 

3,62.5 

2,038 

1,756 

45 

922 

1,010 

925 

9«2 

170 

2,274 

26 

SI,  575 

1,128 

1,231 

69 

1,418 

1,782 

1,541 

1,643 

421 

569 

43 

S725.00 

407.00 

351.00 

9.00 

92.00 

101.00 

92.00 

9(.0O 

17.00 

45.00 

52.00 

Per  cent. 
46.03 

1908 

do 

36.13 

1909 

do 

28.53 

lOin 

/ do 

13.04 

iVlU. 

\lO  cents  per  pound 

6.50 

1911 

do 

5.67 

1912 

do 

6.01 

1913 

do 

5.73 

1Q1J 

/....do 

4.04 

lVi4..... ........ 

\2  cents  per  pound 

8.00 

1915 

do 

12.09 

1916 

do 

1917 

do 

1918 

do 

1 
54 

51 
4 
2 

1 
40 

39 
2 
4 

.02 
1.00 

1.02 
.08 
.04 

1.00 
.74 

.76 

2.00 

1919 

do 

2.70 

Calendar  year: 

1918 

do 

2.62 

1919 

do 

.50              4.00 

19201 

do 

2.00              1.00 

1  From  Jan.  1  to  July  1, 1920. 

Chloroform — Prices ^  wholesale  {cents  per  pound),  spot.  New  YorJ:. 

[From  Oil  Paint  and  Drug  Reporter.] 


Years. 


1912 
1913 
1914 
1915 
1916 


Janu- 
ary. 

April. 

July. 

Octo- 
ber. 

23-28 
25-30 
25-30 
30-35 
60-65 

20-25 
25-30 
19-24 
30-35 
70-75 

20-25 
25-30 
19-24 
30-35 
44-50 

20-25 
25-30 
30-35 
35 
50-55 

Years. 

Janu- 
ary. 

April. 

60-65 

»63-«8 

43-44 

35-36 

July. 

60-C5 

'63-68 

30-31 

40-45 

1917 

60-66 
i6a-68 
148-49 

30-31 

1918 

1919 

1920 

Octo- 
ber. 


60-65 
163-70 


'  U.  S.  PharmacopoDia. 
Chloroform — Rates  of  duty. 


Act  of— 

Par. 

1883.... 

104 

1890.... 

17 

1894.... 

13 

1897.... 

14 

1909.... 

14 

1913.... 

19 

Tariff  classification  or  description. 


Chloroform 

....do 

....do 

....do 

....do 

....do 

^ 


Rates  of  duty,  specific 
and  ad  valorem. 


50  cents  per  pound. 
25  cents  per  pound. 

Do. 

Do. 
10  cents  per  pound. 
2  cents  per  pound. 


Court  and  Treasury  Decisions. 

Chloroform  in  small  cylindrical  glass  vessels  2  by  J  inch,  sealed  on 
one  end,  with  a  small,  thin  glass  Dulb  to  prevent  evaporation,  was 
held  by  the  classification  committee  at  New  York,  May  8, 1918,  to  be 
dutiable  at  25  per  cent  ad  valorem  under  paragraph  17  of  the  act  of 
1913  as  a  medicinal  substance  in  ampoules  and  not  as  chloroform 
under  paragraph  19. 


> 


SULPHUR  CHLORIDES. 


[Par. .%  n.  s.  p.  f .,  act  of  1913, 15  per  cent  ad  valorem.] 


r    ''\ 


•■>■  1 


Summary. 


Description. — ^There  are  two  commercial  grades  of  sulphur  chlorides, 
designated  according  to  their  color  as  sulphur  chloride  yellow  and 
sulphur  chloride  red.  The  yellow^  product  is  sulphur  monochloride 
and  the  red  product  is  sulphur  monochloride  containing  additional 
chlorine.  The  properties  of  the  two  varieties  are  very  similar,  the 
red  product  possessing  greater  oxidizing  powers.  Sulphur  chloride  is 
used  in  the  *'cold  process''  of  vulcanizing  rubber,  in  tne  manufacture 
of  acetic  anhydride,  in  the  chlorination  of  organic  compounds,  and  in 
the  vulcanization  of  certain  oils. 

Domestic  ;)rodur<ion.— Sulphur  chloride  is  obtained  as  a  by-product 
in  the  manufacture  of  carbon  tetrachloride  or  it  is  prepared  by  passing 
chlorine  gas  over  molten  sulphur. 

The  amount  of  sulphur  chloride  that  can  be  produced  as  a  by- 
product of  carbon  tetrachloride  is  greater  than  our  domestic  require- 
ments. Figures  of  actual  production  are  not  available  for  recent 
years.  Sulphur  chloride  is  produced  by  at  least  five  firms  in  the 
United  States. 

Prices, — Sulphur  chloride  has  been  quoted  consistently  at  about 
6  and  6^  cents  per  pound  in  drums. 

Tariff  history, — Sulphur  chloride  has  not  been  mentioned  by  name 
in  any  of  the  tariff  acts. 

General  Information. 

Description. — There  are  two  grades  of  sulphur  chloride  recognized 
in  commerce.  These  are  designated  according  to  their  color  as 
sulphur  chloride  yellow  and  sulphur  chloride  red.  The  yellow  product 
is  sulphur  monochloride,  which  has  the  chemical  formula  SjClj.  The 
red  product  is  regarded  by  some  authorities  as  a  mixture  of  sulphur 
monochloride  (SjClj)  and  sulphur  dichloride  (SClj),  containing  aoout 
60  per  cent  of  the  latter.  Other  authorities  regard  the  red  product 
as  sulphur  monochloride  containing  free  chlorine  in  solution. 

Sulphur  monochloride  is  a  clear  amber-colored  heavy  liquid.  It 
has  a  specific  gravity  of  about  1.70  and  it  weighs  approximately  14.2 
pounds  per  gallon.  It  boils  between  137  and  140°  C.  Sulphur 
monochloride  will  dissolve  sulphur  to  the  extent  of  about  67  per  cent. 
A  good  commercial  grade  should  not  contain  over  5  per  cent  free 
sulphur,  because  free  sulphur  is  a  useless  adulterant  in  most  cases. 

The  chemical  properties  of  the  two  varieties  of  sulphur  chloride  are 
very  similar.  The  red  product  is  a  stronger  oxidizing  agent.  Sul- 
phur chloride  acts  on  many  metals,  such  as  iron,  tin,  aluminum,  and 
mercury-producing  chlorides.  Most  of  the  metallic  oxides  when 
heated  in  the  vapor  of  sulphur  chloride  yield  chlorides  of  the  metal 
free  from  oxychlorides. 
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Sulphur  chloride  fumes  strongly  when  exposed  to  the  air,  due  to 
tlie  decomposition  of  the  vapors  by  the  moisture.  Hydrochloric 
acid  gas,  sulphur,  and  sulphur  dioxide  are  the  products  formed  by 
combination  with  water.  Owing  to  this  formation  of  hydrochloric 
acid  in  the  presence  of  water,  sulphur  chloride  must  be  shipped  either 
in  iron  drums  which  have  been  thoroughly  dried  and  sealed  air- 
tight after  filling  or  in  glass  carboys.  In  the  shipment  of  large 
quantities  of  sulphur  chloride  iron  arums  containing  about  600  or 
1  y300  pounds  are  used.  In  the  case  of  small  shipments  glass  carboys 
are  employed. 

Sulphur  tetrachloride  (SCI4)  is  known,  but  it  has  no  industrial 
application. 

important  uses, — Sulphur  monochloride  is  used  in  the  vulcanization 
of  rubber  goods,  usually  in  solution  with  carbon  tetrachloride,  carbon 
disulphide,  or  benzene.  This  process  of  vulcanization,  which  is  known 
as  the  "coW  process,  can  only  be  used  on  rubber  articles  in  thin 
sheets,  such  as  tobacco  pouches  and  the  like.  This  use  has  been 
decreasing  and  is  relatively  small  at  the  present  time. 

Since  ttie  development  of  the  cellulose  acetate  industry  sulphur 
chloride  has  been  used  largely  in  the  manufacture  of  acetic  anhydride, 
which  is  needed  in  the  manufacture  of  cellulose  acetate.  This  use 
will  probably  be  the  largest  use  in  the  near  future  if  it  is  not  already. 

Sulphur  chloride  may  be  used  in  the  manufacture  of  organic 
chlorination  products,  and  the  development  of  this  use  is  to  be 
expected. 

It  can  be  used  in  the  preparation  of  metallic  chlorides  when  it  is 
desired  to  obtain  a  product  free  from  oxychloride. 

It  is  used  in  vulcanizing  oils  which  are  to  be  used  in  the  manu- 
facture of  rubber  substitute. 

Raw  materials. — ^A  large  proportion  of  the  sulphur  chloride  pro- 
duced in  this  country  is  as  a  by-product  of  the  manufacture  of 
carbon  tetrachloride.  In  the  case  of  the  direct  manufacture  of 
sulphur  chloride  the  raw  materials  are  sulphur  and  chlorine  gas. 
For  the  production  of  these  raw  materials  in  the  United  States  the 
reports  on  these  products  should  be  consulted. 

Process  of  manufacture, — ^For  the  production  of  sulphur  chloride 
as  a  by-product  the  report  on  carbon  tetrachloride  should  be 
consulted. 

The  direct  method  of  manufacturing  sulphur  chloride  consists  in 
passing  dry  chlorine  over  molten  sulphur.  The  chlorine  gas  is  usu- 
ally dried  by  means  of  sulphuric  acid.  It  is  then  passed  into  an 
iron  vessel  containing  molten  sulphur,  which  is  kept  at  a  tempera- 
ture just  above  the  boiling  point  of  sulphur  monochloride.  The 
chlorine  and  sulphur  combine  to  form  sulphur  monochloride,  which 
immediately  distills  out  of  the  vessel  and  is  condensed.  The  prod- 
uct at  this  point  is  mainly  sulphur  monochloride  containing  small 
amounts  of  sulphur  dichloride.  To  obtain  the  red  sulphur  chloride 
the  sulphur  monochloride  is  now  saturated  with  chlorine  gas. 

The  sulphur  chloride  is  then  placed  in  drums  or  glass  carboys  for 
shipment.  Great  care  must  be  taken  in  using  iron  drums  to  see 
that  they  are  perfectly  dry,  as  any  moisture  present  will  form  hydro- 
chloric acid,  which  will  eat  holes  m  the  drums.  The  drums  are  usu- 
ally dried  by  means  of  hot  dry  air  just  before  being  filled  with  the 
sulphur  chloride.     If  glass  carboys  are  used,  they  should  be  well 
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packed  to  prevent  breakage.  Any  leakage  or  breakage  of  sulphur 
chloride  containers  during  shipment  is  very  injurious  to  other  articles 
that  may  be  in  the  shipment  or  to  the  workman  that  must  handle 
the  shipment,         ... 

Tarij^  consideration. — There  is  no  tariff  problem  connected  with 
sulphur  chloride.  It  can  be  produced  in  tnis  country  in  sufficient 
quantities  to  meet  the  demand  as  a  by-product  of  carbon  tetra- 
chloride. 


' 
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Sulphur  chloride — Production  in  United  States — ''OJfici<d  sourcf..'* 

[Figures  from  Federal  Census.] 
Year  1899: 

Quantity pounds. .  lO.  000 

Value.  /. $3,  500 

Note.— Not  listed  separately  since  the  census  of  1S99. 

PARAGRAPH  20,  21,  22,  AND  23. 

This  paragraph,  together  with  paragraphs  21,  22,  and  23  of  Schedule 
A,  and  paragraphs  394,  452,  ana  514  of  the  free  list,  and  the  words 
" salicylic  aSd,^  in  paragraph  1,  and  "carbolic"  and  "phthalic"  in 
paragraph  387,  were  expressly  repealed  by  Title  V  of  the  act  of  Sep- 
tember 8,  1916,  which  in  general  covers  dyes  and  other  chemicals  of 
coal-tar  origin.  This  whole  subject  has  been  discussed  in  four  reports 
of  the  United  States  Tariff  Commission,  entitled,  respectively,  ''Census 
of  Dyes  and  Coal-Tar  Chemicals,  1917,"  ''Dyes  and  Other  Coal-Tar 
Chemicals,"  '^Census  of  Dyes  and  Coal-Tar  Chemicals,  1918,"  and 
''Census  of  Dyes  and  Coal-Tar  Chemicals,  1919." 
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COBALT  OXIDE. 


[Par.  34,  act  of  1918, 10  cents  per  poand.] 


Genebal  Information. 

Cobalt  oxide  is  the  most  important  compound  of  the  comparatively 
Tare  metal  cobalt.  Practically  all  of  the  world's  supply  of  this  metal 
and  its  compounds  comes  from  mines  in  the  vicinity  of  the  town  of 
Cobalt  in  Ontario,  Canada.  Here  the  minerals  of  cobalt  are  obtained 
as  a  by-product  of  silver  mining.  Zaffer  (par.  657,  free  list)  is  a 
natural  mineral,  which  is  an  impure  cobalt  oxide. 

The  most  important  use  of  cobalt  oxide  is  as  a  blue  coloring  agent  for 
^lass  and  porcelain  and  pottery  and  as  a  constituent  of  blue  enamels 
for  iron  or  steel  and  other  metals.  There  is  no  other  substance  which 
rivals  cobalt  oxide  for  this  use.  Cobalt  oxide  is  also  used  in  the  manu- 
facture of  blue  pigment  smalt  as  a  drier  in  some  varieties  of  paints  and 
varnishes.  It  is  also  used  in  the  preparation  of  cobalt  salts,  which 
are,  however,  of  little  commercial  importance. 

The  metal  cobalt  has  been  of  minor  importance  in  the  past,  but 
recent  investigations  have  developed  uses  wnich  seem  likely  to  cause  a 
rapid  increase  in  the  demand.  (See  Survey  on  Cobalt  Metal,  par. 
453.) 

Cobalt,  oxide  of  — Imports  for  consumption — Revenue, 


Fiscal  years. 


1908. 
1909. 
1910. 
1911. 
1912. 
1913. 

1914. 

1915. 
1916. 
1917. 
1918. 
1919. 


Rates  of  duty. 


{ 


25  cents  per  pound . 

do 

....do 

....do 

....do 

.do 

.do 

10  cents  per  pound . 

.do 

.do 

.do 

.do 

.do 


Quanti- 
ties. 

Values. 

Duties 
collected. 

Pounds. 

22,533 

132,686 

15,633 

6,361 

8,549 

1,590 

8,207 

8,500 

2,051 

14,561 

7,576 

3,640 

22,160 

10,822 

5,540 

28,729 

14,405 

7,182 

8,057 

4,841 

2,014 

101,427 

90,185 

10,142 

190, 155 

180,087 

19,015 

238,934 

228,745 

23,893 

236,822 

220,263 

23,682 

220,863 

248, 172 

22,086 

143,003 

215,441 

14,300 

Value 
per  unit 

of 
quantity. 


$1.45 

1.34 

1.03 

.52 

.48 

.50 

.60 

.88 

.94 

.95 

.93 

1.12 

1.50 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Per  cent, 
17.23 
18.60 
24.14 
48.05 
51.19 
50.55 
41.61 
11.25 
10.56 
10.44 
10.75 
8.90 
6.64 


Cobalt,  oxide  of— Rates  of  duty. 


Act  of— 

Par. 

1883 

50 

1890 

20 

1894 

14* 

1897 

16 

1909 

16 

1913 

24 

Tariff  classification  or  description. 


Cobalt,  oxide  of. 

do 

do 

do 

do 

do 


Rates  of  duty  specific 
and  ad  valorem. 


20  per  cent  ad  valorem. 
30  cents  per  pound. 
25  cents  per  pound. 

Do. 

Do. 
10  cents  per  pound. 


41 


PYROXYLIN  PLASTICS. 

1Ptr.lS,iMorU13.] 


Summary. 


Dfucription. — Pyroxylin  is  the  name  applied  to  the  soluble  nitrates 
of  cellulose.  Collodion  is  a  solution  of  pyroxylin  in  alcohol  and 
ether.  Pyroxylin  plastics  are  substances  composed  of  pyroxylin  and 
camphor.  They  are  sold  under  different  trade  names,  such  as 
"celluloid,"  "fiberoid,"  "viseoloid"  and  'pyralin." 

Uses. — Collodion  is  used  for  coating  wounds,  abrasions,  boils,  etc. 

Pyroxylin  plastics  are  used  for  making  combs,  mirror  and  brush 
bacKs,  knife  handles,  buttons,  toys,  and  many  other  articles. 

Manufacture. — PyroxyUn  is  made  by  nitrating  a  high  grade  of 
cellulose,  usually  tissue  paper.  The  materials  used  in  the  manu- 
facture of  the  plastics  are  pyroxylin,  camphor,  alcohol,  and  sub- 
stances to  be  used  as  pigments  and  staoihzers.  The  stabilizer 
usually  used  is  urea  and  the  pigment,  zinc  oxide. 

Camphor  is  the  most  expensive  constituent,  and  the  supplies  are 
controUed  entirely  by  Japan,  although  one  company  in  the  United 
States  is  at  present  using  synthetic  camphor  manufactured  in  its 
own  plant. 

The  apparatus  used  in  the  manufacture  of  pyroxylin  plastics  i» 
expensive,  while  that  used  in  the  manufacture  of  finished  articles 
made  from  the  plastic  is  comparatively  simple  and  inexpensive. 

Domestic  production. — The  domestic  production  of  pyroxylin 
plastics  in  the  United  States  has  increased  greatly  in  the  past  20 
years.  In  1899  the  total  value  of  such  articles  was  $1,526,572. 
In  1909  it  was  15,682,379,  and  by  1914  had  increased  to  $8,876,509. 
In  1918  all  the  pyroxyUn  plastics  manufactured  in  the  United  States 
were  produced  by  four  companies. 

Imports. — Imports  of  pyroxylin  plastics  not  made  into  finished 
or  partly  finished  articles  have  not  averaged  more  than  1  per  cent 
of  the  domestic  production,  but  showed  a  marked  increase  after 
the  act  of  1913  reduced  the  duty  on  this  substance.  Imports  of  the 
partly  or  wholly  finished  manufactured  articles  amounted  in  1914 
to  about  10  per  cent  of  the  domestic  production,  having  shown  a 
decided  increase  after  the  reduction  of  duty  by  the  act  of  1913. 
Since  the  beginning  of  the  war  the  imports  fi-om  Europe  have  almost 
ceased. 

Exports. — From  1910  to  1914  the  value  or  exports  of  "celluloid, 
and  manufactures  of,"  averaged  about  $1,500,000  annually.  In 
1918  the  exports  were  valued  at  $3,744,745. 

Foreign  production.— Beiore  the  war  Germany  was  the  largest 
producer  of  pyroxylin,  with  the  United  States,  England,  France  and 
Japan  ranking  in  the  order  named.  Japan  seems  likely  to  become 
the  chief  competitor  of  the  United  States  since  that  country  con- 
trols the  world's  supply  of  camphor. 

Pnces.— Before  the  war  pyroxylin  sold  for  about  70  cents  per 
pound,  and  in  1918  was  sellmg  at  about  $1  per  pound. 
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GiNEBAL  IkfoBHATION. 

Description. — Pyroxylin  plastics  are  substances  composed  of 
soluble  nitrocellulose  and  camphor.  The  soluble  nitrocelluloses 
contain  a  lower  per  cent  of  nitrogen  than  those  used  in  the  manu- 
facture of  explosives.  These  plastics  are  inflammable  but  not  explo- 
sive under  ordinary  conditions  and  are  softened  by  heat  so  that  they 
may  be  molded  into  any  desired  form.  They  may  be  made  trans- 
parent or  by  the  addition  of  suitable  pigments,  they  may  be  colored 
as  desired  or  made  opaque.  These  plastics  are  sold  under  different 
trade  names,  such  as  "celluloid,"  "fiberloid,"  "viscoloid,"  and 
"  psrralin." 

Moving-picture  films  are  quite  different  in  composition,  as  they 
contain  only  2  or  3  per  cent  of  camphor.  They  are  not  plastics  and 
are  made  by  an  entirely  different  process. 

Vsea. — Pyroxyhn  plastics  are  used  for  making  combs,  brush,  and 
mirror  backs,  knife  handles,  buttons,  rims  of  ey^lasses,  piano  keys, 
penholders,  chessmen,  boxes,  toys,  and  many  other  articles. 

These  substances  do  not  compete  to  any  great  extent  as  vet  with 
the  phenolic  resins  such  as  "Bakelite. "  These  are  use  J  mostly 
where  a  noninflammable  material  is  neceseary. 

Manufacture. — The  materials  used  in  the  manufacture  of  pyroxylin 
plastics  are  nitrocelluloae,  camphor,  alcohol,  and  substances  to  be 
used  as  pigments  and  stabihzers.  The  stabilizer  usually  used  is 
urea  and  the  pigment  zinc  oxide.  Camphor  is  the  moat  expensive 
constituent.  The  supphes  of  natural  camphor  are  controlled  entirely 
by  Japan.  In  recent  years  synthetic  camphor  has  been  produced 
in  this  country  from  turpentine.  Before  the  war  the  urea  used  was 
obtained  entirely  from  Germany,  but  American  companies  are  now 
supplying  the  market. 

The  mtrocellulose  is  made  from  a  very  pure  grade  of  unglazed 
paper,  preferably  tissue  paper,  which  is  usually  surijected  to  bleach- 
ing before  final  washing.  The  nitrocellulose  is  then  finely  pulped 
in  order  that  it  may  he  absolutely  uniform.  Then  to  100  parts  of 
pyroxylin  are  added  40  parts  of  alcohol,  about  35  parts  of  cam- 
phor, and  ironi  one-half  to  2  parts  of  stabilizer,  such  as  urea. 
The  amount  of  zinc  oxide  added  in  some  cases  may  be  as  high  as 
20  per  cent  of  the  total.  These  substances  are  then  intimately 
mixed  in  a  kneading  machine.  After  the  constituents  have  been 
thoroughly  incorporated  the  mixture  is  run  between  slightly  heated 
rolls  and  pressed  mto  sheets.  These  sheets  are  then  pressed  together 
in  a  hydraulic  press  heated  to  about  70°  C,  and  made  into  a  solid 
cake.  From  this  cake  sheets  of  the  desired  thickness  may  be  cut 
or  it  may  be  formed  into  rods,  tubes,  blocks,  or  into  any  desired 
shape  by  heated  hydraulic  presses.  This  plastic  material  is  then 
freed  from  excess  solvent  and  is  seasoned  by  drying  in  fireproof 
rooms  nt  .30°  C.  for  from  one  to  six  weeks,  or  longer,  according  to 
thickness.  The  product  thus  obtained  is  either  worked  into  finished 
articles  at  the  factory  where  it  was  produced  or  is  sold  to  otlier 
companies  which  manufacture  only  the  finished  articles. 

DoTnestic  production.— The  domestic  production  of  pyroxylin  plas- 
tics has  increased  rapidly  in  the  United  States  in  the  past  20  years. 
The  value  of  such  articles  which  in  1899  amounted  to  81,526,572  had 
inraeased  to  $5,682,379  in  1909,  and  in  1914  the  total  value  was 
18,876,509,  of  which  $5,098,135  represented  finished  articles  manu- 
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COLT^ODION. 

Description. — Collodion  is  a  solution  of  nitrocellulose  (pyroxylin)  in 
alcohol  and  ether.  It  is  a  clear  sirupy  liquid  which  is  highly  inflam- 
mable. On  evaporation  of  the  solvent  it  leaves  a  film  of  nitrocellulose. 
Flexible  collodion  is  simple  collodion  with  small  amounts  of  castor 
oil  and  Canada  balsam,  or  camphor,  added.  On  drying  it  is  more 
flexible  than  ordinary  collodion.  Cantharidal  collodion  contains 
cantharides,  acetone  being  used  as  the  solvent. 

Uses. — Collodion  is  usea  in  surgery  for  coating  wounds,  abrasions, 
boils,  etc.  Flexible  collodion  is  used  where  a  flexible  covering  is 
desired  as  it  does  not  shrink  on  drying  as  does  ordinary  collodion 
Cantharidal  collodion  is  used  where  it  is  desired  to  produce  a  blister- 
ing effect,  as  in  the  case  of  severe  neuralgic  pains,  pneumonia,  etc 
Various  preparations  of  collodion  are  sold  under  special  trade  names, 
such  as  ^\Heal  AU,^'  ;^Heal  Skin,^'  /^Fluid  Skin,^'  and  ''Nu-Skin," 
Collodion  is  also  used  in  the  preparation  of  some  photographic  plates. 
Manufacture. — Collodion  is  made  by  dissolving  soluble  nitrates 
of  cellulose  in  ether  and  alcohol  or  some  other  convenient  solvent. 
The  lower  nitrates,  known  as  pyroxylin,  are  used.  Pyroxylin  is 
prepared  by  treating  pure  cellulose,  such  as  tissue  paper,  or  cotton 
waste  with  the  proper  mixture  of  nitric  and  sulphuric  acids.  (For 
further  details  see  page  43.) 

Domestic  Production. — Separate  figures  for  the  production  of 
collodion  are  not  obtainable  but  are  included  in  the  total  figures  for 
pyroxylin  compounds. 

Imports. — Imports  of  collodion  and  other  solution  of  pyroxylin 
have  never  been  large.  In  1913  the  imports  amounted  to  523  pounds 
valued  at  $2,298.  In  1914  the  total  value  was  $2,936.  In  1918 
$2,109  worth  was  imported. 

Exports, — No  exports  of  collodion  are  shown  in  Commerce  and 
Navigation. 

Prices. — The  price  of  collodion  was  fairly  constant  at  about  35  cents 
per  pound  from  1914  to  the  middle  of  1917  when  it  began  to  increase 
and  by  December,  1917,  it  was  quoted  at  45  and  47  cents  per  pound 
due  to  use  in  war  surgery  and  to  the  withdrawal  of  Germany  as  the 
largest  producer  of  pyroxylin  which  combined  with  alcohol  and  ether 
makes  collodion.  By  eJuly,  1920,  it  had  dropped  to  30  cents  as  not 
so  much  was  needed  as  in  war  time  for  surgical  purposes.  Flexible 
collodion  has  shown  a  great  change  in  price  from  35  to  40  cents  per 
pound  in  January,  1916,  to  70  to  72  cents  by  January,  1918.  The 
rise  due  to  same  causes  that  affected  collodion.  In  July,  1920,  the 
price  of  flexible  collodion  had  decreased  to  35  and  36  cents  per  pound. 
•  Tariff  history. — Collodion  has  been  dutiable  since  the  tariff  act  of 
1883.  Under  the  acts  of  1883,  1890,  and  1897,  collodion  was  dutiable 
at  50  cents  per  pound  while  the  acts  of  1894  and  1909  placed  a  duty 
of  40  cents  per  pound  on  this  substance.  The  act  of  1913  made  the 
duty  an  ad  valorem  one  of  15  per  cent. 

Japanese^  production  of  celluloid  and  manufacturers  of—Productixm  in  principal  foreign 

countries. 

1915 $661 ,  3?6 

1916 1, 705,  527 

1917 3,295,187 

1918 7,188,017 

^  From  the  Thirty-fifth  Statistical  Report  of  the  Department  of  Agriculture  and  Commerce,  Japan. 
Yen  converted  at  par  value  of  10.4985. 
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Collodion  and  cdl  other  liquid  soltUions  of  pyroxylin  or  of  other  cellulose  esters  or  of 

cellulose  * — Imports  for  consumption — Kevenue. 


V    r 


V, 


Rates  of  duty. 

Quanti- 
ties. 

Values. 

Duties 
collected. 

Value 

per 

unit  of 

quantity. 

Actual 
and  com* 
putedad 
▼alorem 

rate. 

Fiscal  years: 

1910 

40  cents  per  pound 

Pounds. 
3,956 
434 
393 
523 
247 

t2,929 

785 
218 

\^ 

2,025 

831 

1,277 

10 

2,109 

61,582.00 
173.00 
157.00 
209.00 
98.00 
303.00 
124.00 
191.00 
1.00 
316.00 

10.74 

1.81 

.55 

4.39 

3.69 

Per  cent. 
54.08 

1911 

do 

22.11 

1912 

::::.do ::.::..:::::::::: 

72.11 

1913 

do 

0.10 

1914 

/ do 

lie  wM^  .AA««^ 

10.84 

1915 

\15  per  cent 

do 

15.00 
15.00 

1916 

do 

16.00 

1917 

do 

15.00 

1918 

do 

16.00 

1919 

do 

Calendar  year: 

1918 

do 

51 
344 
321 

7.66 
51.60 
48.15 

15.00 

1919 

do 

226 
542 

1.52 
.59 

15.00 

1920  » 

do 

15.00 

^  Prior  to  act  of  1913,  described  as  ''Collodion  and  all  compounds  of  pyroxylin  or  other  celiulose  esters. '< 
3  From  Jan.  1  to  July  1, 1920. 

Compounds  of  pyroxylin  and  other  cellulose  esters — Imports  for  consumption — Revenue. 

POLISHED,  WHOLLY  OR  PARTLY,  OR  IN  FINISHED  OR  PARTLY  FINISHED  ARTICLES 

(ACTS  OF  1909  AND  1913). 


Fiscal  years: 
1910 


1911. 
1912. 
1913. 

1914. 


1915 

1916 

1917 

1918 

1919 

Calendar  year: 

1918 

1919 

19201 


Rates  of  duty. 


{ 


65  cente  per  pound  plus  30 

per  cent. 

do 

....do 

....do 

..do 

40  per  cent 

do. 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Quan- 
tities. 


Pounds. 
54,903 

55,041 

83,252 

125,006 

50,740 


31,579 


26,482 


Values. 


$140,206 

129,112 

184,819 

267,502 

107,632 

413,542 

340,722 

123,028 

52,979 

49,&j2 

40,026 

44,846 
61,340 
31,198 


Duties 
collected. 


•77,749 

74,510 

109,559 

161,504 

65,271 

165,416 

136,288 

49.211 

21,191 

19,836 

16,010 

17,938 
20,536 
12,479 


Value 
per  unit 
of  quan- 
tity. 


$2.55 

2.35 
2.22 
2.14 
2.12 


1.27 


1.93 


Actual 
and  com- 
puted ad 
valorem 

rate. 


Per  cent. 
55.45 

57.71 
59.28 
60.38 
60.64 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

40.00 
40.00 
40.00 


IN  BLOCKS.  SHEETS,  RODS,  TUBES,  OR  OTHER  FORMS,  NOT  POLISHED  AND  NOT  MADE 
UP  INTO  FINISHED  OR  PARTLY  FINISHED  ARTICLES  (ACTS  OF  1909  AND  1913). 


Fiscal  yeais: 

1910 

1911 

1912 

1913 


1914. 


1915 

1916 

1917 

1918 

1919 , 

Calendar  year: 

1918.  .* 

1919 

1920  « 


45  cents  per  pound. 

do 

....do 

....do 

r do 

\25perceT5t 

do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


Pounds. 

2,975 
1,165 
1,178 

22,305 

1,998 

116,981 

60,314 

8,284 

401 

1,349 

3.628 

4,977 
5,234 
3,5S7 


$2,577 

$1,3.38 

$0,866 

2,270 

524 

1.648 

2,641 

530 

2.241 

18,838 

10,037 

•  rW:^ 

1,748 

899 

.875 

57,522 

14,380 

.492 

30,161 

7,540 

.500 

3,322 

830 

.401 

604 

151 

1.505 

1,343 

335 

.995 

3,146 

787 

.868 

4,489 

1,122 

.901 

6,217 

1,554 

1.188 

5,000 

1,250 

1.395 

Per  cent. 
51.95 
23.10 

20.07 
53.28 
51.44 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

25.00 
25.00 
25.00 


»  From  Jan.  1  to  July  1, 1920. 


«  Jan.  1  to  June  30, 1920. 


Bell 
Fra 

L'ni 
Can 


<        ^ 

Fi 
U 
Ci 
\ 
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CeUuhid,  and  matu^aeturei  of—Dcmtatie  exporU. 

FISCAL  YEARS. 


Exported  to— 

leot 

mo 

mi 

1911 

1B13 

19H 

K,m 

lis 

216,716 

327,  710 
170,174 
135;  527 

1760  199 

127;  S73 

3M,eKi 

"iT, 

»'•■» 

1,189,060 

1,894,214 

.,034,371 

1,639,043 

ExportBdto- 

181G 

leis 

1B17 

.913 

O  hdum 

11 

''i;i 

^ai^^'"'^ ■ ■ :::::::::::: 

''^;^ 

"■■•» 

CALENDAR  YEARS. 


EipocWdto- 

lais 

ISIS 

1930  > 

BeLdom 

tZ»,3SS 
2,573  82S 

Si 

1,S78,442 

i,o«;^ 

1,880,947 

7,9«,493 

18,079,307 

>  Prom  January  to  Oct.  31,1928.   Not  itaUd  b;  counMsa. 
Export*  of  alluloid  and  mamifaetvTa  of,  fnm  Japan,  by  fimial  yeari. 


1M7 

I9U 

19.9 

Pmndi. 

Value. 

Founib. 

Value. 

Pounds. 

Valua. 

EipocMdto: 

855,907 

1474,8% 
39,  BBS 

362,371 

S207,142 

42,04(1 

29,827 

4^;^^ 

958,537 

644,330 

1,339,477 

837,071 

1,384,487 

^'^."; 

0^397 
8,179 

B 

if 

£^934 

11 

73,844 

148,462 

' 
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tible  ' — PrirM.  uhoUnale,  per  pound,  New 
IFrom  lil  Painl  anl  Dm?  Reii-ie-.l 


.  30-44 

.  30-44 

.  30-44 

'.'.  JO-tl 


I>ec.  Jl,ieiH.... 
Januarv.lOlO... 

April,  mo 

luly.ioie. 

October,  1019... 


.  ft5-ro 

'.   40-41 
'.  35-36 


S.  p.' — Prices,  wholesale,  per  pound,  Neb 
[Oil  Paint  and  Drug  Reporter.] 


2S-.T0 

Apr.l.lOlS 

Dec.31, 1019 

JanuarjolOlO 

Aprll,ltf]0 

<^'i^!*eio::::::.: :.: 

Cent-. 
4S-17 

;;;;;;;;;;;;;;:;;  S 

3^ 

July,  IBM 

^ 

45-47 

Si-3 

I  Not  quoted  prior  to  lOlS, 
Collodum  and  mUuIoUI — Rate*  ofduti/. 


Tarifl  clas.slHca(ion  or  description. 

Rates  ol  duly ,  specific  and 
ad  valorem. 

50  cents  pet  pouDd. 

I  in  sheets,  hut  not  made  up  into  flrllcles... 
En  in  finished  01  partly  nnisbedailiclcs 

eo  cents  nei  poutid  and  25 
pej^cenftd  valwem. 

per  cent  ad  valorem, 
40  oenis  per  pound. 

od  all  compcunds  ol  pyrcxylin.  by  whatever 

r  in  sheets  but  not  made  up  Inloarticles 

ST  cents  per  pound. 
81  cents  per  pound. 

ind  all   otmpouitds   ol  pyrciylm,  wliethei 

Mlluli^d  or  by  BDv  ether  name. 

r  in  sheets,  uhpollshed  and  not  made  up  Into 

shed  01  paitly  flniahcd  articles  and  articles  ol 
collodion  or  any  cotEpcund  o!  pyroxylin  H 
mponcnt  material  otchler  value, 

iters,  whether  known  as  celluloid  or  by  any 

65  ctnts  per  pound  and  25 
per  cenfad  ™loiem. 

40  cents  per  pcund. 

ck.  sheets,  rods,  tubes,  cr  other  loims,  not  pol- 
wholly  cr  tartly,  and  not  made  up  mto  hn- 
itpartlyfliSahedaillcles.                  '^ 

SSw— — 

er  known  as  celluloid  or  by  any  other  name,  il 
!ks,  sheets,  rods,  tubes,  or  cthei  lormc,  not  pol- 
•holly  or  partly  and  not  made  into  finished  or 

65  cents  per  pound  and  30  per 
cent  ad  valorem. 

m  per  cent  ad  valorem. 

led  wholly  or  partly,  or  It  finished  or  partly 
d  anlcies  of  wifich  wrtlo^ion  or  any  compounS 
oxylin  or  othei  cellulose  esters,  by  whatever 

40percjntadi-alorem. 
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Court  and  Treasury  Decisions. 

Tliere-  has  been  much  litigation  upon  pyroxylin  and  its  product's; 
The  leading  cases  only  will  be  given. 

The  provision  in  paragraph  17  of  the  act  of  1897  for  celluloid 
*' rolled  or  in  sheets,  unpcSished,  and  not  made  up  into  articles/'  was 
held  not  to  include  sheets  of  celluloid  polished  on  bqth  sides. — United 
States  V.  Eschwege,  98  Fed.  600,  reversing  91  Fed.  754  and  affirming 
G.  A.  4621  (T.  D.  21881). 

The  omission  of  the  words  ^'and  articles''  from  the  j)rovision  under 
ivhich  the  celluloid  sheets  were  classified,  to  wit,  ''finished  or  partly 
finished  articles,  and  articles  of  which  collodion  or  any  compound 
of  pyroxylin  is  the  component  material  of  chief  value,"  was  held  not 
to  take  articles  made  whoUy  of  pyroxylin  or  celluloid  out  of  para- 
graph 17  of  the  act  of  1909. — Canvigny  Brush  Co.  v.  United  States, 
1  Ct.  Cust.  Appls.,  118  (T.  D.  31118),  affirming  G.  A.  7022  (T.  D. 
30634). 

Hairpins,  ping  pong  balls,  sailor  in  boat,  combs,  bilHkens,  and 
''emaillite,''  a  liquid  used  to  make  aeroplane  canvas  water  and  air 

Eroof ,  and  martingale  rings  and  loops  are  among  the  articles  which 
ave  been  held  dutiable  as  wholly  or  in  chief  value  of  pyroxylin,  cel- 
luloid, or  collodion  rather  than  under  specific  provisions,  sucn  as  me- 
tallic pins,  jewelry,  toys,  paint  or  varnish,  and  parts  of  harness. — Claflin 
Co.  V.  United  States,  78  Fed.  805 ;   United  States  v.  Strauss  Bros.  & 
Co.,  136  Fed.  185,  reversing  128  Fed.  473;   Thomas  v.  Schwarz,  14a 
Fed.  989  (T.  D.  27065);  United  States  v,  Wanamaker,  136  Fed.  266; 
G.  A.  5975  (T.  D.  26184);  G.  A.  6383  (T.  D.  27423);  Abstract  29777 
(T.  D.  32830) ;  Abstract  34318  (T.  D.  34026) ;  G.  A.  7739  (T.  D.  35529). 
On  the  other  hand,  hand-decorated  booklets  with  pjn'oxylin  covers 
and  paper  inserts,  pyroxylin  in  chief  value,  were  classified  as  booklets 
decorated  in  whole  or  in  part  by  hand,  and  small  paper  cutters  as 
toys,  and  not  as  manufactures  of  pyroxyhn. — United  States  v.  Hagel- 
berg,  3  Ct.  Cust.  Appls.,  341   (T.  D,  32626),  affirming  G.  A.  7301 
(T.  D.  32019);  Abstract  40932.     Booklets,  whether  or  not  decorated, 
in  chief  value  of  pyroxylin,  were  held  to  come  within  paragraph  329 
as  books  or  printed  matter.     (G.  A.  7917,  T.  D.  36484;  Abstracts 
40262  and  41806.) 

Celluloid  sheets,  tubes,  and  rods,  not  subjected  to  any  procesa 
designed  to  polish  them,  but  polished  to  some  extent  as  an  incident 
to  smoothing  and  straightening,  were  held  to  fall  within  paragraph 
25  of  the  act  of  1913,  as  not  polished  wholly  or  partly. — United  States 
V.  Cohn  Co.,  6  Ct.  Cust.  Appls.,  426  (T.  D.  35979),  affirming  G:  A. 
7701  (T.  D.  35245). 

Duty  was  taken  on  the  total  weight  and  value. — G.  A.  6368  (T.  D., 
27347);  G.  A.  7167  (T.  D.  31296). 

35284— 21— i 
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COLORING  FOR  BRANDY.  WINE,  BE£R,  AND  OTHER  LIQUORa 

(Far.  26,  Act  o'  1913,  40  per  cent  ad  valorem.) 

General  Information. 

Description. — The  coloring  in  brandy,  wine,  beer,  and  other  potable 
liquors,  such  as  whisky,  rmn,  gin,  and  bitters,  is  due  either  to  the 
raw  materials  used  in  the  preparation  of  the  beverage  or  to  an  artificial 
coloring  matter  which  has  been  added  to  imitate  tlie  natural  coloring 
in  order  to  increase  the  sale  of  the  product. 

The  materials  generally  added  to  beverages  for  the  purpose  of 
artificially  coloring  them  are  usuallj  of  vegetable  origin,  although 
such  coal-tar  dyes  as  have  been  certified  under  the  provisions  of  the 
Federal  food  and  drug  act  are  sometimes  used  for  this  purpose. 

Brandy  is  almost  mvariably  colored  by  adding  caramel  (burnt 
sugar)  to  it,  whereas  wine,  if  properly  made,  requires  no  artificial 
coloring  matter.     The  grape  skins   (with  the  exception  of  white 

f rapes)  contain  a  naturalcoloring  matter  called  oenocyanin  or  cyanin. 
^eer,  ale,  porter,  and  other  malt  beverages  are  colored  bv  the  malt, 
the  coloring  being  caused  by  the  formation  of  caramel  when  the 
malt  is  heated.  The  intensification  of  this  color  depends,  therefore, 
upon  the  temperature  of  the  heat  treatment.  When  the  color  of 
caramelized  malt  is  extracted  and  evaporated  to  a  sirupy  consistency 
it  is  commercially  known  as  ^^Mait  color.''  Whisky  is  usually 
colored  by  adding  caramel,  although  some  color  is  extracted  from 
the  charred  wood  containers.  Hum  is  colored  by  adding  caramel 
to  it,  whereas  a  sophisticated  rum  is  colored  with  certified  coal-tar 
dyes.  Caramel,  certified  coal-tar  dyes,  and  to  a  limited  extent  such 
vegetable  dves  as  saffron,  cudbear,  turmeric,  and  chlorophyle  are  all 
used  in  coloring  cordials  and  liquors.  An  alcoholic  infusion  of 
nettles  is  also  sometimes  used  for  this  purpose. 

Sloe  gin  is  ordinary  gin  artificially  colored  by  the  addition  of  sloe 
berries.  Bitters  are  colored  by  natural  herbs  and  other  vegetable 
coloring  Xnatters. 

Prohibition  in  this  country  will  divert  the  coloring  matters  to  other 
industries,  although  it  is  (jmte  possible  considerable  use  will  be  made 
of  these  materials  in  nonintoxicating  beverages. 

Domestic  production, — Production  statistics  of  caramel  for  use  in 
coloring  beverages  are  not  known  and  would  be  difiicult  to  determine. 
Caramel  is  also  used  in  the  coloring  of  various  confections,  medicinals, 
and  for  other  purposes.  It  is  made  by  heating  sugar  to  about  210°  C. 
Such  coal-tar  dyes  as  may  be  used  in  coloring  beverages  are  now 
being  made  here  in  considerable  quantities. 

Imports. — The  imports  of  materials  used  in  coloring  beverages 
reached  a  maximum  m  1912  with  a  value  of  $3,383,  yielding  a  revenue 
of  $1,691.  Late  years  show  a  marked  decrease  m  the  imports  of 
these  articles  until  in  1917  the  importation  was  valued  at  only  $225 
with  a  revenue  of  $90. 

Tariff  history. — These  commodities  have  been  dutiable  at  50  per 
cent  ad  valorem  since  the  tariff  act  of  1894.  In  the  act  of  1913  the 
jiate  of  duty  for  them  was  reduced  to  40  per  cent  ad  valorem. 
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Fiscal  years. 


Coloring  for  brandy,  wine,  beer,  or  other  liquids, 

IMPORTS  FOR  CONSUMPTION— REVENUE. 


1.908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1914. 

1915. 

1916. 

1917, 


Rates  of  duty. 


50  per  cent. 

.....do 

.....do 

.....do 

.....do 

.....do 

do 

40  per  cent. 

.....do 

.....do 

.....do 


Quan- 
ttties. 


Values. 


1561 

704 

1,171 

2,637 

3,383 

1,925 

405 

1,223 

842 

192 

225 


Duties 
collected. 


1280 

352 

585 

1,318 

1,691 

962 

202 

489 

336 

76 

90 


Value 

per 

unit  of 

quantity, 


Actual 
and  com- 
putedad 
valorem 

rate. 


Percent. 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
40.00 
40.00 
40.00 
40.00 
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RATES  OF  DUTY. 


Act  of— 

Par. 

1883 

117 

1890 

22 

1804 

16 

1897 

18 

1909 

18 

1913 

26 

Tariff  classification  or  description. 


Coloring  for  brandy 

Coloring  for  brandy,  wine,  beer,  or  other  liquors. 

do 

do 

do 

do 


Rates  of  duty,  specific  and 
advflJorem. 


50  per  cent  ad  valorem. 

Do. 

Do. 

Do. 

Do. 
40  per  cent  ad  valorem. 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 
pamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
Deen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wnere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussedunder  the  dutiable  paragraph,  which  appears  first  in  numeri- 
cal order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the  tariff 
act  have  been  combined  under  one  paragraph  for  convenience  of  dis- 
cussion. Reference  is  made  to  this  fact  at  the  point  where  the  com- 
modities would  naturally  occur  in  numerical  oraer. 

The  first  pamphlet  in  the  series  is  an  "Introduction  and  index," 
which  contams: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 

Erovided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
er  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus,  by  use  of  this  "Introduction  and  index''  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  Grianell  Jones  and  Sidney  D.  Kirkpatrick,  of  the 
chemical  division  of  the  commission's  staff,  and  of  others. 
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SPONGES. 


[Par.  68,  act  of  1913.] 


General  Information. 


DESCRIPTION. 

Sponges  are  collected  principally  in  the  Mediterranean  and  Red 
Seas  and  waters  of  the  West  Indies,  Florida,  and  Central  America. 
The  finest  sponges  are  obtained  from  the  Mediterranean,  the  next  in 
quality  from  the  Red  Sea.  Supplies  for  the  United  States  come 
chiefly  from  British  West  Indies,  Cuba,  and  Florida. 

Crude  sponges  are  prepared  by  maceration  in  cold  water  for  several 
days  and  then  beaten  to  break  up  and  remove  concretions  contained 
in  them.  The  better  grades  are  treated  with  a  dilute  solution  of 
hydrochloric  acid  to  remove  remaining  calcareous  matter  and  then, 
if  desired,  are  bleached  by  chemical  means.  Sponges  are  sometimes 
loaded  with  chemicals  or  sugar  to  increase  their  weight. 

PRODUCTION. 

Most  of  the  crude  sponges  marketed  in  this  country  are  from  the 
Florida  fisheries.  The  product  of  these  fisheries  in  1913  was  valued 
at  about  $735,000,  a  little  over  $615,000  in  1914,  and  over  $920,000 
in  1917.  In  1918  it  was  considerably  less,  about  $623,000.  This 
decrease  was  due  partly  to  the  high  price  of  fish,  which  induced 
those  engaged  in  sponge  gathering  to  take  up  fishing.  Tarpon 
Springs,  Fla.,  is  the  center  of  American  sponge  production.  New 
York  IS  the  principal  distributing  center. 

IMPORTS. 

Imports  of  crude  sponges  have  averaged  a  little  more  than  half 
the  domestic  production  smce  1913,  in  that  year  valued  at  $289,642. 
The  value  for  1918  was  $510,265.  Imports  of  chemically  treated  or 
manufactured  sponges  have  been  much  less,  amounting  to  $38,300  in 
1914,  $58,797  in  1916,  and  $27,682  in  1918.  Crude  sponges  come 
mostly  from  the  British  West  Indies,  Cuba,  and  Greece. 
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Spongtt  and  mmw/aOan*  i^^ImjiorUfor  amtumplion — Rtvmue. 

aPOSQKB.    (ACTS  OP  1M7  AND  ItOt.) 
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Sponges  and  mant^factures  of,  Imports  for  consumption — Revenue — Continued. 

SPONGES,  NOT  ADVANCED  BY  CHEMICAL  PROCESS  (ACT  OF  1913)-Coiitinued. 

From  Virgin  Islands  (act  of  Mar.  3, 1917).  *    , 


Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

Fiscal  year— 
1918 

Free 

DoUara. 
109 

134 
0 

DoUara. 

DoUara. 

Per  cent. 

Calendar  year— 
1918 

.1919 

SPONGES,  BLEACHED  AND  ADVANCED  BY  CHEMICAL  OPERATIONS.  (ACT  OF  1913.) 

Under  general  tariff. 


Piscal  year— 

1914 

1915 

1916 

1917 

Calendar  year- 

1918 

1919 


15  per  cent . 

do 

do.... 

do.... 


.do. 
.do. 


DoUara. 
36,166 
41,600 
58,499 
54,883 

19,301 
11,289 


DoUara. 
5,424 
6,240 
8,774 
8,224 

2,895 
1,693 


DoUara. 


Per  eevt. 
15.00 
15.00 
15.00 
15.00 

15.00 
15.00 


From  Cuba  (reciprocity  treaty,  Dec.  27, 1903). 


Fiscal  year— 

1914 

15  per  cent  less  20 

per  cent. 
do 

DoUara. 
2,134 

442 
298 
244 

0 
509 

DoJlara. 
256 

53 
35 
29 

DoUara. 

Percent. 
12.00 

1915 

12.00 

1916 

do 

12.00 

1917 

do 

12.00 

Calendar  year— 
1918 

do 

1919 

do 

61 

12.00 

MANUFACTURES  OF,  OR  OF  WHICH  SPONGE  IS  THE  COMPONENT  MATERIAL  OF  CHIEF 

VALUE,  N.  S.  P.  F. 


Fiscal  year— 

1908 

40  per  cent 

DoUara. 

91 

64 

100 

61 

58 

266 

68 

5 

8 

581 

27,682 

0 
0 

DoUara. 
36 
25 
30 
18 
17 
79 
20 

DoUara. 

— i 

Per  cent. 
40.00 

1909 

do 

40.00 

1910 

30  per  cent 

30.00 

1911 

do 

30.00 

1912 

do 

30.00 

1913 

do 

30.00 

1914 

/....do 

30.00 

1915 

\15  per  cent 

...do 

i' 

87 
4,152 

0 
0 

i5.'66 

1917 

....do 

15.00 

1918 

do 

15.00 

Calendar  year— 
1918 

1919 

Sponges — Imports  by  countries. 


Imported  from— 


British  West  Indies 

Cuba 

England 

Greece 

Austria-Hungary. . . 

Turkey  In  Asia 

Another 

Total 


1202,282 

114,365 

54,979 

32,017 

5,352 

3,847 

9,121 


421,963 


1919 

(calendar 

year). 


1521,035 

165, 195 

17,295 

16,354 

2  517 


12,930 


735,326 
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EXPORTS. 


Exports  of  Sponges  for  the  last  decade  (1910-1919)  have  averaged 
about  200,000  pounds  per  vear,  with  an  average  value  of  ahout 
{200,000.  About  half  of  the  total  exports  are  to  England  and 
Canada. 

Domeitic  txportt  oj  tptntffa. 


QowOty. 

V^oe. 

'^„5rr 

«T,sia 
le, 131 

3o;47I 

t  77.0M 

H7,51fr 

"^f^fizr. 

' 

Sponget — RaUi  of  duty. 


Act  of- 

Par. 

Rates  of  dutT, 
Tarill<!ta«lfio«tlonord«criptlop.                              |     apociflcsndad 

1883 

10 

82 
79 
« 

18»7 

'     lorem. 

rial  otchlBf  value,  Dolspoclally  provided  tor  In  Ihls  act,                   ]      lorem. 

1«3 

.  rlalofchi«lTalue,nDtspe:»all}' provided  lor  In  tlilaMFIioii.              '      loieni. 

Sponges:   Trimmed  or  uotrlmmed,  bat  not  advanced  In  value  by  1  10  per  cent  ad  va- 

Bleaehed  sponges  and  spontra?  advanced  Ln  value  by  processes  In-  1  15  per  cant  ad  va- 
vlded  lor  in  this  section. 

COUET  AND  TrEASURT  DECISIONS. 

Sponges  taken  by  vessels  enrolled  or  licensed  under  the  United 
States  laws  have  been  held  exempt  from  duty  as  products  of  Ameri- 
can fisheries.  (T.  D.  26550,  of  1905.)  Rubber  bath  sponges  are  not 
within  this  provision,  but  dutiable  as  manufactures  of  inoia  rubber, 
(149  Fed.,  1022,  of  1906.) 

Spoi^es  would  be  placed  logically  in  Schedule  N  (Sundries)  rather 
than  in  Schedule  A. 


TAIX:  AND  SOAPSTONE. 

General  Information. 

Provisions  in  tariff  act  ofl91S. — *'  69.  Talcum,  ground  talc,  steatite, 
and  French  chalk,  cut,  powdered,  washed,  or  pulverized,  15  per 
centum  ad  valorem.'' 

**621.  (Free  list.)  Talcum,  steatite,  and  French  chalk,  crude  and 
unground." 

DESCRIPTION. 

Talc  is  a  mineral  of  creamy  white,  grayish,  or  greenish  color  and  is 
recognized  by  its  useful  properties,  which  are  its  softness,  soapy  or 
greasy  feel,  and  its  resistance  to  the  action  of  heat  and  acids.  Cnemi- 
cally,  it  is  an  acid  metasilicate  of  magnesium  composed  of  63.5  per 
cent  of  silica,  31.7  per  cent  of  magnesia,  and  4.8  per  cent  of  water. 
Ground  talc,  or  talcum,  is  the  most  familiar  form  in  which  this 
mineral  is  marketed. 

Steatite  is  a  massive  rock,  which  is  commonly  known  as  soapstone. 
It  is  composed  chiefly  but  not  wholly  of  talc,  and  since  talc  is  a  soft 
mineral  and  easily  broken,  soapstone  is  a  weak  rock  and  not  well 
suited  for  structural  uses.  It  is  quarried  in  large  blocks,  which  are 
sawn  into  slabs  of  varying  dimensions  according  to  the  use  for  which 
it  is  intended. 

*^  French  chalk  ^^  is  a  misnomer,  because  it  is  a  species  of  talc  (mag 
nesium  metasilicate)  and  not  of  chalk,  which  is  calcium  carbonate 
French  chalk  is  commonly  used  synonymously  with  steatite  or  soap- 
stone  and  in  general  refers  to  the  pieces  cut  into  sticks,  cubes,  or 
disks  to  be  used  by  tailors  for  marking  cloth. 

USES.^ 

Talc  and  soapstone  are  used  for  a  wide  variety  of  purposes,  which 
with  the  exception  of  the  relatively  small  use  in  toilet  powders,  are 
not  generally  well  known.  By  far  the  largest  quantity  of  groomd 
talc  IS  consumed  in  the  manufacture  of  paper.  It  serves  as  a  filler 
in  all  grades  of  paper  and  is  an  important  ingredient  in  various 
coating  and  glazing  mixtures  for  finished  paper.  Talc  is  also  used  as 
a  filler  in  textile,  rubber,  soap,  linoleum,  roofing  paper,  and  rope  and 
twine.  The  rubber  industry  uses  groimd  talc  for  dusting  and  pack- 
ing rubber  goods  and  as  a  protective  coating  for  crude  rubber. 

Talc  is  known  to  the  paint  trade  as  asbestine,  talcose,  ground  soap- 
stone,  and  talc.  It  is  used  as  a  pigment  to  absorb  various  complex 
coloring  matters,  and  also,  especially  in  mixed  paints,  it  is  used  as  a 
filler  or  extender.  Asbestine,  which  usually  refers  to  a  fibrous  form 
of  talc  from  New  York,  has  been  recommended  for  the  manufacture 
of  the  so-called  fireproof  or  fire-resistant  paints. 


I 


1  Ladoo,  in  Reports  of  InvestigationSj^U.  S.  Bureau  of  Mines,  May,  1920,  lists  over  60  important  uses  for 
talc  and  soapstone. 
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Other  uses  for  talc  are  as  a  covering  for  steam  pipes  and  in  wire 
nsulating  compounds,  in  toilet  preparations,  in  leather  manufacture, 
iS  a  filtenng  medium  for  refining  oil,  for  polishing  plate  glass,  and  for 
limming  and  clouding  opaque  glass,  as  an  ingredient  of  certain 
pecial  cements,  and  as  a  dusting  agent  to  prevent  sticking  in  foundry' 
Holds.  The  largo  number  of  less  important  uses  can  not  Be  tabulateH 
lere. 

Massive  talc  and  soapstone  are  lai^ely  used  for  preparing  lava 
tlanks  for  electrical  insulation  and  for  gaa-bumer  tips.  Crayons 
tnd  pencils  used  for  marking  steel  and  iron  are  also  made  in  large 
[uantities.  The  compact  and  strong  but  medium  soft  variety  of  talc 
3  used  in  preparing  tailors'  crayons  (so-called  French  chalk).  The 
ase  with  which  soapstone  may  be  worked  has  resulted  in  a  lai^e 
ise  for  the  manufacture  of  soapstoDe  slabs.  These  are  used  as 
lectrical  switchboards,  in  laundry  tubs  and  sinks,  as  acid-proof 
ftboratory  tables,  sinks,  and  tanks,  m  fireless  cookers,  and  for  griddles 
ind  foot  warmers.  Many  other  uses  are  already  known  and  continue 
o  be  discovered. 

SUBSTITUTES  AND  RIVAL  COMMODITIES. 

The  p-eatest  competitor  of  talc  in  the  paper  trade  ia  English  clay, 
specially  the  white  porcelain  clay.  Talc,  especially  the  fibrous  va- 
iety,  probably  gives  greater  strength  and  flexibility  than  clay,  but 
i  raore  expensive.  Zinc  oxide,  gypsum,  barytes,  and  chalk  are  also 
laed  as  fillers  for  paper,  rubber,  and  paints.  Talc  used  for  dusting 
ubber  goods  in  certain  factory  operations  is  reported  to  be  detn- 
aental  to  the  health  of  the  operatives  and  has  been  replaced  to  some 
xtent  by  starch. 

Another  mineral,  pyrophyllite,  a  hydrous  silicate  of  alumina,  re- 
embles  talc  in  some  of  its  properties  and  is  useful  for  the  same 
lurposes.    It  is  mined  and  sold  as  talc  at  Glendon,  Moore  County, 

THE    INDUSTRY    IN   THE    UNITED    STATES, 

Importance. — The  United  States  produces  and  consumes  more  talc 
nd  soapstone  than  any  other  nation.  The  domestic  output  has 
xceeded  200,000  tons  per  annum,  valued  at  over  $2,250,(>00.  In 
Edition  to  the  domestic  production,  about  18,000  to  20,000  tons  of 
ale  are  imported  annually.  The  United  States  is  well  supplied  with 
3w  and  middle  grades  of  talc  suitable  for  paper,  but  is  deficient  in 
igh-grade  material  for  toilet  powder,  pencils,  and  gas  (lava)  tips.' 

Occurrence. — Talc  commonly  occurs  associated  with  limestone, 
irincipal^  in  the  mountainous  belt  along  the  Atlantic  and  Pacific 
oasts.  The  former  region  furnishes  95  p€<r  cent  of  the  total  domestic 
utput  and  about  5  per  cent  oomea  from  California.  The  Mississippi 
^alley  and  the  Great  Basin  contain  no  commercial  talc  minee. 

Soapstone  occurs  in  the  same  region  in  which  talc  is  found,  but  by 
Br  the  most  important  domestic  quarries  are  located  in  Belaon,  Albe- 
narle,  and  Orange  Counties,  Va.  The  quarries  supply  over  90  per 
ent  of  the  total  output,  the  remainder  being  obtained  from  California 
nd  Vermont. 
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California,  ranking  third,  in  1918  had  an  output  of  10,364  t 
valued  at  $170,775,  which  was  more  than  two  and  one-half  ti 


Mining  and  quarrying.— TaIc  seldom  reaches  the  market  in  the 
crude  form,  for  the  mills  are  usually  located  near  the  mines  and  are 
owned  by  the  mine  operators.  After  the  ore  is  mined,  the  dry 
material  is  crushed  in  a  jaw  crusher,  which  gives  a  product  an  incn 
to  an  inch  and  a  half  in  diameter.  This  is  reduced  to  a  half-inch  by- 
passing it  between  rollers  in  a  rotary  crusher,  and  finally  pulverized 
In  a  b^tone  or  emery  mill.  The  different  grades  of  the  product 
are  separated  by  air  separators  or  by  screening. 

Soapstone  is  quarried  in  the  form  of  blocks,  which  are  shipped  to 
the  mills,  where  they  are  sawn,  planed,  turned,  and  grooved  in  prepa- 
ration for  the  manmacture  of  laundry  tubs  and  sin&. 

Domestic  production. — ^The  Geological  Survey  reports  that  in  1918 
there  were  31  domestic  producers  of  talc,  of  whom  8  were  in  California, 
6  in  Vermont,  6  in  North  Carolina,  3  in  New  York,  2  each  in  Georgia, 
Maryland,  and  Pennsylvania,  and  1  each  in  Massachusetts  and  New 
Jersey. 

New  York  had  been  the  principal  producing  talc  State  until,  both 
in  1917  and  again  in  1918,  Vermont  surpassed  the  New  York  produc- 
tion in  quantity,  but  not  in  value.  These  two  States  produced 
approximately  four-fifths  of  the  total  production. 

In  1918  Vermont  had  an  output  of  90,637  short  tons,  valued  at 
$775,012.     New  York  reported  sales  of  71,167,  valued  at  $902,100. 

had  an  output  of  10^364  tons, 

times 
this  State's  output  in  1917.  The  avera^  price  per  ton  for  the  New 
York  output  in  1918  was  $12.68;  for  Vermont,  $8.56;  for  North 
Carolina,  $43.56;  and  for  the  total  production  was  $10.91. 

Soapstone  is  produced  principally  by  three  large  quarries  in  Vir- 
ginia, from  a  belt  running  northeastward  through  Nelson,  Albemarle, 
and  Orange  Counties.     California  and  Vermont,  each  has  one  pro- 
ducing plant,   and  together  yield  nearly  one-tenth  as  much  as 
Virginia. 

Virginia  furnishes  practically  all  of  the  soapstone  produced  in 
this  country,  and  the  production  of  this  State  alone  probably  exceeds 
the  combined  output  of  all  nations  other  than  the  United  States. 
In  1917  the  output  in  Virginia  was  20,235  tons.  Of  the  19,652  tons 
produced  in  1916,  15,569  tons  consisted  of  manufactured  articles — 
griddles,  fire  ends, — etc.having  an  average  value  of  $26.79 ;  3,558  tons 
consisted  of  material  sawn  for  laundry  tubs,  table  tops,  etc.,  and  was 
valued  at  $20.38  per  ton;  525  tons  were  sold  as  crude  material  at  an 
average  price  of  $2.58  per  ton.  The  production  of  soapstone  in  1918 
amounted  to  16,830  tons,  valued  at  $591,059. 

IMPORTS. 

The  total  quantity  of  talc  imported  for  consumption  in  the  United 
States  has  not  in  recent  years  exceeded  10  per  cent  of  the  domestic 
production.  No  imports  of  soapstone  Jhavepeen  reported.  A  large 
proportion  of  the  imported  talc  is  of  high  grade,  and  in  general  is  not 
competitive  with  domestic  talc,  since  it  is  smtable  for  different 
uses.  In  former  years  Italy  and  France  were  the  most  important 
sources  of  imported  talc,  but  since  1917  most  of  the  imports  have 
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come  from  Canada.  Canadiaa  talc,  which  is  mined  in  the  Province 
of  Ontario,  commands  a  slightly  higher  price  than  the  domestic 
product.  Italy  has  fonnerly  heen  the  chief  source  of  the  talc  for 
toilet  powder,  while  Francu  furnishes  much  of  the  so-called  French 
chalk  used  by  tailors  and  in  crayons. 

The  imports  of  talc  during  recent  years  have  ranged  between  25 
and  40  million  pounds.  About  10  per  cent  of  this  is  crude  and  the 
remainder  is  ground  talc.  The  imports  during  the  fiscal  year  1920 
reached  a  maximum  of  36,579,129  pounds  of  ground  talc,  valued  at 
$365,822,  and  2,958,482  pounds  of  unground,  valued  at  $10,254. 

Imports  of  French  chalk  have  only  been  shown  separately  in  official 
statistics  since  1914.  The  maximum  quantity  in  recent  years  was 
received  in  1914,  and  was  valued  at  SI, 687.  The  quantity  of  the 
imports  was  shown  for  the  first  time  in  1919  (calendar  year)  and 
amounted  to  6,313  pounds,  valued  at  S323. 


£xiK>rts  of  neither  talc  nor  soapstone  have  been  reported  separ- 
ately in  the  official  export  statistics. 

THE  INDUSTRY  IN  FOBBIQN  COUNTRIES, 

The  production  of  talc  and  soapstone  in  the  various  foreign  coun- 
tries during  recent  years  is  compared  with  that  of  the  United 
States  in  the  tables  shown  on  p^e  18.  These  figures,  which  were 
supplied  by  the  United  States  Geological  Survey,  show  that  the 
United  States  produces  over  half  of  the  world's  supply  of  talc.  Of 
the  world's  production  in  1918  the  United  States  produced  58  per 
cent  and  consumed  nearly  63  per  cent,  leaving  approximately  37 
per  cent  for  consumption  by  the  rest  of  the  world. 

France  ranks  second  to  the  United  States  in  the  production  of  talc. 
The  well-known  French  chalk  comes  from  southeastern  France  near 
Toulon.  In  1913  France  produced  more  than  66,000  short  tons. 
During  the  war  there  was  a  great  decrease  in  production  and  ex- 
ports. It  is  beheved,  however,  that  the  productive  capacity  will 
again  be  reached  within  a  few  years. 

Italy  is  the  source  of  a  variety  of  talc  which  is  highly  prized  for 
use  in  the  manufacture  of  toilet  powder.  The  talc-producing  sec- 
tion of  Italy  is  in  Piedmont,  south  of  Turin.  The  export  figures  to 
the  United  States  in  recent  years  are:  in  1913,  $91,936;  in  1914, 
$128,388;  in  1915,  12,627,490  pounds,  valued  at  S119,025;  in  1916, 
10,343,138  pounds,  valued  at  $125,217;  in  1917,  23,296,000  pounds; 
and  in  1918,  9,702,000  pounds.     (Commerce  Report,  Feb,  8,  1919.) 

Deposits  in  South  Africa  have  recently  been  exploited  and  may 
develop  considerable  importance.  These  were  originally  mined  for 
their  content  of  gold  and  were  found  to  contain  lai^e  reserves  of 
talc.  The  talc  can  be  easily  and  cheaply  mined,  and  as  the  rail 
charge  to  port  is  only  3  s.  6d.  per  ton,  it  is  believed  that  an  ex- 
port trade  will  be  established  as  soon  as  shipping  becomes  available. 
The  production,  which  thus  far  has  been  small,  amounted  in  1915 
to  44  short  tons,  valued  at  $1,060;  in  1916,  to  132  tons,  valued  at 
$2,860;  and  in  1917,  to  785  tons,  valued  at  $9,530.    Both  talc  and 
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soapstone  are  of  wide  occurrence  in  Brazil  and  have  not  been  mined 
commercially.  Deposits  of  a  very  pure  white  talc  which  requires 
little  treatment  to  make  it  available  as  a  cosmetic  have  been  loimd 
in  the  State  of  Rio  de  Janeiro.  Soapstone  in  Brazil  is  used  princi- 
pally in  the  manufacture  of  cooking  utensils,  such  as  pots  and  pans. 
A  very  thorough  discussion  of  the  world's  resources  of  talc  and 
soapstone  was  published  in  October,  1919,  in  the  Bureau  of  Mine's 
'Monthly  Reports  of  Investigations.'' 

PRICES. 

The  prices  of  American  and  Italian  talc  remaihed  practically 
stable  xmtil  July,  1915,  at  which  time  the  prices  dropped  to  $6  and 
$18  per  ton,  respectively.  The  reason  for  this  probably  was  the  over- 
stocked condition  of  tne  American  market.  However,  in  1917  the 
prices  rose  very  greatly,  especially  those  for  Italian  talc,  probably 
as  the  result  of  transportation  difficulties  and  lack  of  labor.  The 
price  of  French  talc  has  been  quite  stable  throughout  the  past  10 
years,  even  during  the  war.  The  wholesale  prices  of  American, 
French,  and  Italian  talc  at  New  York,  1910-1920,  are  shown  on 
page  21. 

Powdered  soapstone  was  quoted  at  $10  and  S12  per  ton  in  August, 
1914,  and  this  price  showed  but  little  variation  during  1915,  1916, 
and  1917.  Toward  the  end  of  1918  powdered  soapstone  was  quoted 
at  $15  and  $25  a  ton,  and  during  1919  the  price  fell  to  $12  and  $17.50. 
In  November,  1920,  powdered  soapstone  was  quoted  at  $15.20  per 
ton. 

TARIFF  HISTORY. 

The  act  of  1883  contained  a  provision  for  ''French  chalk"  under 
which  it  was  dutiable  at  20  per  cent  ad  valorem.  There  was  a  similar 
specific  provision  in  the  act  of  1890,  but  the  rate  was  changed  to  1 
cent  per  pound.  In  1894  the  rate  was  returned  to  20  per  cent  ad 
valorem,  but  in  the  acts  of  1897  and  1909  it  was  again  changed  to 
1  cent  per  pound.  Under  the  act  of  1913,  talcum,  steatite,  and 
French  chalk,  crude  and  unground,  enter  free  of  duty,  and  the  cut, 
powdered,  washed,  or  pulverized  material  is  dutiable  at  15  per  cent 
ad  valorem. 

TARIFF   CONSIDERATIONS. 

GrouTid  talc- — The  annual  imports  of  ground  and  prepared  talc  are 
equivalent  to  about  8.5  per  cent  of  the  quantity  of  the  domestic 
production  of  ground  talc  and  to  13.5  per  cent  oi  the  value  of  this 
production.    'Hiese  imports  in  recent  years,  have  been  as  follows: 


12  months  ended— 


June,  1917 
June,  1918 
June,  1919 


Tons. 

Value. 

17,151 
13,713 
11,545 

$238,474 
265,979 
207,534 

Value  per 
ton. 


S13.90 
19.35 
17.05 


) 


\ 
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i 
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Daring  this  time  the  Americvi  producticm  of  ground  talc  has  been 
IS  foUovre: 


(Mmitxjmr- 

1     Tom. 

Value. 

VBluepei 

liSi 

The  present  duty  of  15  per  cent  ad  valorem  is  equivalent  (on  the 
basis  of  the  1917-1919  import  values)  to  a  specific  dutv  of  {2.50  per 
ton,  or  J0.00125  per  pound.  The  slightly  higher  price  of  the  imported 
talc  is  caused  both  hy  the  inclusion  of  certain  manufactures  of  talc, 
iuch  as  the  blanks  used  for  the  manufacture  of  gas-burner  tips,  and 
t>y  the  fact  that  the  material  is  of  a  higher  grade  and  commands  a 
lugher  price. 

Crude  or  unground  toZc.— Imports  of  the  crude  talc  have  been  as 
Follows : 


la  month,  ended- 

Tom.         Vilue. 

'•es.- 

;;s' 

Uhtn 

„ 

The  crude  talc  of  domestic  production 
lasheen  as  follows: 

marketed  during  this  period 

CslewtaryeM- 

Tom. 

Value. 

Value  per 

m 

not,ra 

■Sss 

„ 

Mawufac&tres  of  talc. — ^Imports  of  talc  prepared  in  the  form  of 
>lanks,  crayons,  cubes,  etc.,  nave  not  been  shown  separately  in  the 
itatistics,  but  have  been  included  in  the  figures  for  the  ground  and 
>repared  talc.  The  domestic  production  of  talc  manufactured  into 
Pencils  and  blanks  has  been  as  follows: 


Calendar  rear— 

Tom. 

Value. 

™c 

'•i 

"S 
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Tale  and  ioapHone — Production  in  Untied  States. 
[Taken  £rom  Mineral  Resources,  1914.] 


Yean. 


1910 
1911 
1912 
1913 
1914 


Qnaatity. 


Shorttam: 
150, 7U 
143,551 
150,270 
175,833 
172,296 


Value. 


11,502,393 
1,646,018 
1,706,963 
1,908,007 
1,865,087 


Value 
unit. 


$11.47 
10.72 
10.86 
10.82 


Yean. 


Quantity. 


1915 
1916 
1017 
1918 


Short  tom. 

186,891 

212,961 

216,848 

208,307 


Value. 


$1,891,562 


2,681,010 


Value 

per 

unit. 


$10.12 


12.87 


Talc — Production  in  United  States — Staies  and  cities, 
[Taken  from  Mineral  Resources,  1912-1914.] 


States. 


New  York 

Vermont 

Pennsylvania  and  New  Jersey 

Georgia,  Maryland,  and  Massachusetts. . . . 

North  C  arollna 

Calilbmia 

Total 


1912 


Quantity. 


Short  tont, 

66,867 

41,270 

10,400 

6,836 

3,255 

3,492 

1,169 


133,289 


Value. 


$656,270 
245,679 
50,519 
49,172 
17,186 
63,004 
15,653 


1,007,483 


1913 


Quantity. 


Shorttoru. 
81,705 
44,447 
11,308 

V,iSvO 

2,974 

4,576 

952 


149,271 


Value. 


$788,500 
302,375 
80,780 
35,416 
18,632 
48,317 
6,000 


1,280,020 


1914 


Quantity. 


Shorttoru. 

86,075 

50,123 

7,732 

3,627 

1,786 

1,198 

547 


151,088 


Value. 


$821,286 
358,465 
54,549 
57,927 
11,448 
28,413 
8,786 


1,340,874 


States. 

1915 

1916 

1917 

1918 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

New  York 

Shorttoru. 
88,214 
61,997 

7,989 
3,036 

2,934 

1,454 

712 

$864,843 
406,652 

56,466 
18,579 

25,971 

21,501 

7,185 

Shorttoru. 
83,236 
73,216 

8,222 
8,798 

6,921 
1,787 
1,130 

$961,510 
601,176 

69,331 
73,622 

111,686 
41,824 
13,694 

Shorttoru. 

74,671 
98,960 

1  13,404 
6,432 

S3, 819 
2,175 
4,152 

$881,462 
625,150 

87,124 
85,856 

94,314 
41,766 
74,000 

Shorttoru. 
71,167 
90,537 

$902,100 
775,012 

Vermont 

Pennsylvania      and 
New  Jersey 

Virginia 

Georgia  and  Massa- 
chusetts  

3,265 

24,723 

North  Carolina 

Califcurnia 

1,661 
10,364 
14,483 

72,348 
170,776 

All  other 

145,002 

Total 

166,336 

1,401,197 

193,309 

1,762,842 

198,613 

1,889,672 

191,477 

2,080,960 

1  Includes  also  Maryland  and  Massachusetts. 


t  Georgia  only. 


SoapsUme — Production  in  United  States — Staies  and  cities. 
(Taken  from  Mineral  Resources,  1912-1918.] 


States. 

1912 

1913 

1914 

1916 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Maryland,  North 
Carolina,  Rhode 
Island,  Vermont . . . 

Vir^nia 

Shorttoru. 
3,923 
22,058 

$50,193 
550,287 

Shorttoru. 
3,049 
23,513 

$31,151 
506,996 

Shorttoru. 
1,307 
19,901 

$7,723 
516,490 

Shorttoru. 
850 
19,705 

$4,222 
486,163 

Total 

25,981 

609,480 

26,562 

628,077 

21,208 

524,213 

20,555 

490,385 

35284— 21— A-1^ 
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ins                             IMT              1              1>U 

1*10  1 

QuauUty. 

Vklua.   ,Qii«iHtr.    V»taft  iQiandtT. 

Vkhu. 

QuMUty.l     V.h». 

Start  tow. 

aiMtuiu. 

IS,  SSI 

t«0,MO,      »,ai    .SIO,000;      IS,S3D 

twi.osB  1    is,(no 

9600.000 

atlmttcd.    Bm  "  FnUmlntry  aUDnunr,"  lOiMral  RawuRXi,  1119. 
nrly  aU. 

■tlDuled. 

Fak  and  loaptUme — Production  in  principal  counlria. 


ntry. 

1«M 

IMS 

I90T 

1908 

1909 

1010 

Tot.. 
»e,S3< 

120,  Ut 

13»,S10 

I3,S74 
15, 2W 

rm... 

37;05H 

12,  (MB 
5,114 

Tm: 

7-™.. 
150,719 

2,0M 

i9;o«i 

2,131 

«;iM 

'^•r; 

137,131 

1B,683  j     210,71, 

175,972 

195,722 

nltr. 

191. 

.9« 

143,  Ul 
51,050 
I7,2IS 

Ton.. 

8,270 

? 

2<S,0M 

112,  pt.  2,  and  Ulneral  ladustry,  1916. 
Id't  production  of  talc,  191S-191S,  in  principal 


y- 

.„ 

1914 

1B15 

1918 

..„ 

.... 

Per 

24  001 

137,066 

150,898 

175,368 

180,180 

li 

3,023 

4;si2 

23,  ^i 
10,782 

n',m 

5,500 

21,SS3 

as 

3,450 

—2;»s 

1,094 

1,233 

298,478 

TARIFF  INFORMATION  SURVEYS. 
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World'9  production  oftoapitoM  (asfar  <u  availahU),  191S-1918,  in  principal  eountries, 

[Source:  Mineral  Resouroes,  1918,  Pt.  II,  p.  663.    (U.  8.  Geological  Survey,  1920.)] 

[In  metric  tons.] 


Coimtriei. 

1913 

1914 

1915 

1916 

1917 

1918 

United  States 

24,097 
40 

19,240 
180 

18,647 
850 

17,828 
301 

18,357 
1,233 

15,268 

United  KiTm1oai......^...........«.**«rr. 

036 

Total  

24,137 

19,420 

19,497 

18,129 

19,590 

16,204 

Talc,  ground  or  prepared  (dutiable) — Imports  by  countries  (fiscal  years). 


Imported  f rom— 


Austria-Hungary 

Franoe 

Italy 

Canada 

All  other 

Total 


1910 


Founds. 


1,539,133 
7,396,873 
8,042,681 
1,071,068 
109,116 


18,158,871 


Value. 


$13,931 

22,604 

71,965 

6,242 

704 


115,446 


1911 


Pounds. 


1,174,976 
3,580,501 
6,531,256 
1,282,772 
308,787 


12,878,292 


Value. 


$11,857 

12,687 

49,693 

7,267 

2,350 


83,854 


1912 


Pounds. 


1,281,884 
7,928,761 
8,078,215 
2,804,223 
1,163,728 


21,256,811 


Value. 


$16,655 

21,025 

60,760 

15,578 

3,106 


117,114 


Imported  f  rom~ 


Austrla-Hungary 

France 

Italy 

Canada 

All  other 

Total 


1913 


Pounds. 


1,101,611 
8,593,706 
8,870,875 
6,329,244 
97,787 


23,993,223 


Value. 


$11,703 

22,223 

63,691 

26,587 

934 


125,138 


1914 


Pounds. 


1,064,429 

12,138,883 

8,838,858 

7,296,348 

198,593 


29,537,111 


Value. 


$10,273 

31,340 

64,484 

35,199 

7,227 


148,523 


1915 


Pounds. 


807.364 

4,845,928 

13,819,223 

10,789,271 

149,381 


Value. 


$8,695 
12  213 
97,039 
65,560 
4,128 


30,411,167 


187,635 


Imported  f  rom— 


France 

Italy 

Canada 

Allotber... 

Tbtal 


1916 


Founds. 


8,586,686 

14,347,386 

10,443,285 

None. 


33,377,357 


Value. 


$25,214 

115,319 

66,333 

None. 


19i: 


Pounds. 


5,599,605 

13,298,942 

15,073,759 

330,737 


206,866 


34,303,043 


Value. 


$15,634 

124,256 

95,373 

3,211 


238,474 


1918 


Pounds 


751,670 

2,814,477 

23,772,600 

87,240 


27,425,987 


Value. 


$4,519 

62,374 

198,229 

857 


265,979 


Calendar  year. 

Imported  from— 

1918 

1919 

. 

Pounds. 

Value. 

Pounds. 

Value. 

France.  .rT,w--T - - 

43,132 

980,778 

24,370,925 

$491 

36,575 

214,036 

325,665 

1,915,430 

23,704,355 

$7,236 

40,565 

202,447 

Italy 

Canada ^  «>.,.........  - 

Total 

25,394,835 

251,102 

25,945,450 

250,248 

TARIFF  IKFORBCATfON  SURVEYS. 
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Tale^Priees  per  ton,  whoUtdU,  New  York, 

[From  Oil,  Paint,  and  Drug  Reporter.1 
AMERICAN. 


Year. 

Jail.1. 

Apr.  1. 

July  1. 

OotL 

Atigost. 

Lowest. 

Highest. 

1910 

$15-«5 
15-20 
lfr-30 
15-30 
15-30 
15-30 
9-  13 
10-  13 
15-32 
20-40 
30-40 

tl5-f35 
1^30 
15-30 
15-30 
15-30 
1^30 
9-13 
10-  13 
15-33 
30-40 
30-  40 

$15-t25 

15-30 
15-30 
15-30 
15-30 
9-13 
9-  13 
15-  18 
30-40 
30-40 
18-  30 

$15425 
15-30 
15-30 
15-30 
15-30 
9-13 
9-13 
15-18 
30-40 
30-40 
18-  30 

1911 

1912 

1913 

1914 

$15-$20 

1915 

$9.00 
9.00 

$30.00 

1916 

13.00 

1917 

1918 

1919 

1920 

FRENCH. 


1910 

$i8-«ao 

15-35 
15-35 
15-25 
15-25 
15-25 
15-20 
15-22 

$18-425 
15-  25 
15-25 
1^25 
15-25 
15-25 
15-22 
15-22 
15-22 

(*^ 
(0 

$18-$25 
15-25 
15-25 
15-25 
15-25 
15-30 
15-22 
15-22 

$18-«25 
15-25 
15-35 
15-25 
15-25 
15-20 
15-22 
15-23 

0) 
30 

1911 

1912 

1913 

1914 

$I5-$25 

1915 

$15  00 
15.00 

$25.00 

1916 

22.00 

1917 

1918 

1919 

"ao 

1920 

1  Nominal. 
ITALIAN. 


1910 

$35-$40 
35-40 
36-  40 
35-  40 

35-  40 

36-  40 
18-  30 

35 
(0 
(0 
0) 

$35-$40 
30-  35 
35-40 
35-  40 
35-40 
35-  40 
18-30 
35 
0) 

0) 

$35- $40 
30-35 
3^  40 
35-  40 
35-  40 
18-30 
20-  35 
35 

0> 

(0 
50-60 

$3o-S40 
30-35 
35-  40 
35-  40 
35-40 
18-  30 
20-  35 
60 

0) 

(}) 
60-  60 

1911 

1912 

1913 



1914 

$35-$40 

1915 

$IS 
18 

$40 

1916 

35 

1917 

191S 

1919 

1920 

^  Nominal. 


Tah — Rate%  of  duty. 


Act  of— 


1883 

1890 
1894 

1897 
1909 
1913 


Par. 


40 

16 
11 

13 
13 
69 

621 


Tariff  classiflcation  or  description. 


♦  ♦   ♦    French  chalk,    ♦   *   ♦ 

Chalk,    ♦   ♦   ♦    French,    ♦   *   * 

do 

*  ♦   *    Frenchchalk 

do 

Talcum,  ground  talc,  steatite,  and  French  chalk,  cut,  powdered, 

washed,  or  pulverized. 
Talcum,  steatite,  and  French  chalk,  crude  and  unground 


Rates  of  duty. 

specific  and  ad 

valorem. 


20  per  cent  ad  va- 
lorem. 

1  cent  per  pound. 

20  per  cent  ad  va- 
lorem. 

1  cent  per  pound. 
Do. 

15  per  cent  ad  va- 
lorem. 

Free. 


•■-V 
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COUBT  AND  TbEASUBT  DECISIONS. 


tf- 


Talc  in  various  forms  and  under  the  names  soapstone,  steatite,  or 
French  chalk,  as  well  as  talc,  has  been  repeatedly  the  subject  of 
litigation.  So-called  French  chalk  has,  upon  the  particular  record  in 
eacn  case,  been  classified  as  French  chalk,  as  talc,  as  an  unenumerated 
manufactured  article,  and  as  undecorated  ware  composed  of  mineral 
substances.  (G.  A.  1196,  T.  D.  12458;  G.  A.  3244,  T.  D.  16526; 
G.  A.  3617,  T.  D.  17478;  G.  A.  5521,  T.  D.  24864;  G.  A.  6665,  T.  D. 
28425;  Kraemer  v.  United  States,  180  Fed.,  639.)  But  in  the  latest 
case  French  chalk  was  declared  a  misnomer  because  a  species  of  talc 
rather  than  chalk.  (Salomon  v.  United  States,  2  Ct.  Cust.  Appls.,  92 : 
American  Lava  Co.  v.  United  States,  3  Ct.  Cust.  Appls.,  522,  and 
cases  therein  cited.) 

Small  pieces  of  soapstone  cut  in  regular  sizes  and  used  in  the  manu- 
facture of  ffas  biu-ners  were  held  dutiable  as  unemunerated  manufac- 
tured articles  under  section  6  of  the  act  of  1897  and  not  exempt  from 
duty  as  "lava,  unmanufactured,*'  xmder  paragraph  595,  nor  as  ''min- 
erals, crude,"  imder  paragraph  614.  Paragraph  97  of  that  act  relating 
to  mineral  substances  was  construed  not  to  embrace,  either  directly  or 
by  similitude,  articles  not  susceptible  of  decoration.  (Kirschbei^er 
V,  United  States,  T.  D.  29391.) 

Powdered  talc  to  which  a  small  quantity  of  boric  acid  has  been 
added,  the  use  and  purpose  of  which  are  as  a  toilet  preparation  for 
application  to  the  stin,  has  been  held  classable  for  tariff  purposes, 
under  paragraph  48  rather  than  paragraph  69  of  the  act  of  1913. 
(Roger  V.  United  States,  7  Ct.  Cust.  Appls.,  89.) 


i?ti 
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VANILUN. 

[Par.  70,  act  of  1913, 10  cents  per  ounce.] 

General  Information. 

description  and  uses. 

Vanillin  is  the  aldehyde  of  vanillic  or  methylprotocatechuic  acid^ 
which  is  present  in  vanilla  beans.  True  extract  of  vanilla  beans, 
contains  vanillin,  the  chief  aromatic  constituent.  Artificial  vanillin 
is  obtained  by  a  chemical  process  from  oil  of  cloves;  it  is  dissolved 
in  alcohol  and  the  solution  colored  with  caramel  in  imitation  of  the 
true  extract  of  vanilla  beans.  This  artificial  extract  is  generally 
cheaper  and  is  a  strong  competitor  with  the  natural  or  genuine 
vanilla  extract.  An  extract  of  tonka  beans  is  sometimes  sold  as  a  sub- 
stitute for  vanilla  extract.  The  genuine  and  artificial  product  are  both 
used  as  food  flavors,  in  liqueurs,  and  in  pharmaceutical  preparations. 

PRODUCTION. 

Vanilla  extract  is  made  from  the  vanilla  beans  by  extracting  the 
aromatic  resins  with  alcohol.  Artificial  vanilla  extract  (vanilla 
essence,  vanillin)  is  made  chiefly  from  oil  of  cloves  by  a  chemical 
process  involving  the  use  of  acetic  anhydride,  potassium  permanga- 
nate, and  sulphuric  acid.  In  1914,  120,619  pounds  of  vanillin,  valued 
at  $526,219,  were  produced  in  the  United  States.  Vanillin  is  also 
produced  in  foreign  countries,  including  Switzerland  and  France. 

Vanillin — Imports/or  consumption. 


Fiscal  year. 


1908. 
1909. 

1910. 

1911. 
1912. 
1913. 

1914. 

1915. 


Rate  of  duty. 


{: 


80  cents  per  ounce. 

....do 

.do 

20  cents  per  ounce. 

-do 

.do 

.do 

( — do 

\10  cents  per  ounce, 
.do 


Quantity. 


Ounces. 
1,764 

361 

8S8 
3,192 

140 
1,924 

880 

2,244 

31,424 

451* 


Value. 


Dollars. 
396 

80 
219 
729 

34 

402 

171 

460 

5,986 

98 


Duty 
collected. 

Value  per 

unit  of 
quantity. 

DoUars. 

Dollars. 

1,411 

0.225 

2S8 

.222 

710 

.247 

638 

.228 

2S 

.243 

384 

.209 

176 

.194 

448 

.20-> 

3,142 

.190 

45 

.217 

Average 

ad  valorem 

rate. 


Per  cent. 

356.36 

361.00 

324.38 

87.57 

82.35 

95.  72" 

102.92" 

97.57 

52.50 

4.60 


Vanillin  * — Rates  of  duty. 


Act 

of- 


1897 
1909 
1913 


Par. 


86 
83 
70 


Tariff  elas8iflcati0n  or  desoriptioxL 


Vanillin,  per  ounce 

do 

do 


Rates  of  dutv, 
specific  ana 
ad  valorem. 


80  cents. 
20  cents. 
10  cents. 


^  Not  mentioned  prior  to  the  act  of  1897. 
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VANILLA  BEANS. 

[Par.  70,  act  of  1913, 30  cents  per  lb.] 

General  Information. 


DEFINITION. 


Vanilla  beans  are  the  cured,  full-grown,  unripe  fruit  of  VaniUa 
planifolia  Andrews  (family  Orchidaceae). 


1  jit. 


I* 


111. 


J' 

it"; 
li ;  ■: 
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RELATED  PRODUCTS,   SUBSTITUTES,   AND   ADULTERANTS. 

The  genus  Vanilla  includes  several  species  besides  the  official 
V.  plum  folia.  Only  one  is  of  commercial  importance — F.  'pompona 
Schiede  of  South  America,  and  Mexico,  yielding  the  vaniUons  of 
commerce.  This  species  has  been  cultivated  somewhat  outside  its 
native  habitat,  but  nas  generally  been  replaced  by  the  more  valuable 
true  vanilla. 

Vanillin,  the  chief  aromatic  constituent  of  cured  vanilla,  has  been 
derived  by  various  synthetic  processes.  (See  surveys  on  Vanillin, 
par.  70,  and  synthetic  perfume  materials,  par.  49.)  Of  chief  impor- 
tance in  this  countr^^  is  its  manufacture  from  eugenol,  the  cnief 
constituent  of  oil  of  cloves.  VaniUin  can  be  produced  much  more 
<!heaply  from  eugenol  than  from  vanilla;  therefore  the  synthetic 
product  is  the  cmef  commercial  rival  of  the  latter.  Its  production 
on  a  larg:e  scale  has  operated  to  reduce  the  price  of  and  demand  for 
true  vanilla,  but  the  *  bean' '  is  still  commercially  valued  much  more 
highly  than  its  equivalent  in  vanillin.  Vanilla  is  said  to  contain 
small  quantities  of  other  aromatic  ingredients,  probably  of  a  balsamic 
nature,  which  give  its  preparations  a  characteristic  flavor  and  su- 
perior permanence  which  can  not  be  attained  by  the  use  of  pure 
vanillin.  A  considerable  popular  demand  exists,  also,  for  a  '^pure 
product,"  even  at  a  considerably  higher  price. 

Tonka  beans  and  coumarin  are  also  used  as  vanilla  substitutes 
in  the  adulteration  of  flavorings. 

CULTURE   OF  VANILLA. 

The  plant  is  a  perennial  climbing  orchid.  It  is  a  native  of  the 
tropical  forested  valleys  of  the  eastern  Mexican  Andes,  where  it  was 
cultivated  by  the  natives  before  historic  time.  It  requires  a  tropical 
climate,  hot  and  moist,  with  frequent  but  not  excessive  rains.  It 
can  not  tolerate  dryness  or  strong  sea  winds.  A  dry  period  in  the 
summer,  however,  is  said  to  be  essential  to  good  flowering.  The 
chief  plantations  are  situated  in  altitudes  from  sea  level  to  2,000  feet. 

The  fruit  of  the  vaniUa  plant  is  a  pod  usually  from  6  to  10  inches 
long  and  about  one-third  inch  thicK,  dark-brown  and  leathery  in 
appearance.    The  fruit  draws  its  commercial  name  '^bean"  from  its 
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^irery  superficial  resemblance  to  the  pod  of  a  common  bean ;  it  has  no 
'botanical  claim  to  such  designation. 

The  **  beans ''are  gathered  just  before  ripening,  quite  frequently 
too  soon  by  thieves  or  by  the  owner  to  prevent  theft.  These  im- 
mature fruits  are  as  large  as  the  properly  gathered  article,  but  are 
inferior  in  quality,  strength,  and  keepmg  qualities.  Those  which  are 
missed  at  the  first  picking  are  gathered  later,  usually  in  poor  condition, 
and  are  cut  into  pieces  and  sold  as  '^cuts.''  Those  which  are  left  on 
"the  vine  tiU  maturity  split  into  three  valves,  and  this  also  occurs 
during  curing  if  the  pods  are  mature;  such  pods  are  sold  as  '* splits^' 
At  a  lower  price. 

CURING  VANILLA   ''bEANS,'' 

The  vanilla  pod,  as  gathered,  contains  no  vanillin,  and  the  curing 
process  by  which  this  is  developed  req^uires  greater  attention  ana 
care  than  any  subsequent  proceeding;  it  is  upon  this  process  that 
the  value  of  the  product  depends. 

YIELDS  AND  PROFtr. 

Vanilla  produces  100-125  pounds  of  marketable  fruit  per  acre. 
Oosts  and  returns  are  extremely  variable,  as  may  be  readily  imagined 
in  view  of  the  wide  range  of  localities  in  which  the  product  is  grown 
and  the  equally  notable  variations  in  the  price  of  the  article,  both 
l)etween  grades  and  frorn  year  to  year  for  the  same  grade.  Ridley 
-cites  the  profit  per  acre  in  the  Seychelles  as  about  $1,200,  in  Tahiti 
$580,  in  Honolulu  $453,  in  Australia  $300.  Prices  of  vanilla  in  recent 
years  have  declined  owing  both  to  occasional  overproduction  and 
the  competition  of  artificial  vanillin.  London  prices,  from  £9  per 
pound  in  1890,  declined  to  £1  Is.  in  1903.     For  recent  New  York 

prices  of  several  grades,  reference  may  be  made  to  page  28. 

• 

VANILLA  IN   MEXICO. 

Vanilla  occurs  wild  in  Mexico;  the  wild  product  is  gathered,  but 
is  inferior  to  the  cultivated.  The  culture  of  vanilla  antedates  the 
•coming  of  the  Spaniards.  The  industry  centers  in  Papantla,  Mi- 
:santla.  Vera  Cruz,  and  Oaxaca  Provinces;  imports  go  chiefly  via 
Vera  Cruz,  Mexican  vanilla  is  the  highest  priced  grade,  and  is 
•exported  most  largely  to  the  United  States. 

VANILLA  IN   THE  FRENCH   COLONIES. 

Wild  vanilla  is  exported  by  French  Guiana;  little  cultivation 
■occurs  there.  Guadaloupe  furnishes  a  variable  amount  of  cultivated 
vanilla  to  France,  the  French  colonies,  and  the  United  States. 
<7uadaloupe  vanilla  is  more  or  less  synonymous  with  \  'South  Jbnerica." 
•Cultivation  is  said  to.be  dying  out  in  Martinique.  Reunion,  or  Isle 
of  Bourbon,  ranks  second  only  to  Mexico  in  the  quality  of  its  exports, 
And  stands  about  third  in  production.  Madagascar  and  the  Comoro 
Islands  produce  important  amounts.  Vanilla  has  been  cultivated 
•experimentally  with  good  results  in  the  French  Congo.  Tahiti,  as  far 
as  records  have  been  available,  is  the  world's  largest  producer  of 
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yanilla,  but  the  product  of  this  island  is  the  lowest  ^ade  commonly 
quoted,  bringing  one-fourth  to  one-eighth  the  price  of  Mexican 
vanilla.  This  lack  of  value  is  said  to  be  due  in  part  at  least  to  im- 
proper curing.  Vanilla  from  the  French  colonies  goes  in  general  to 
France,  and  is  largely  exported  thence. 

VANILLA   IN   THE  BRITISH   COLONIES. 


J 


I 


i 


t't. 


Vanilla  was  for  many  years  the  main  product  of  the  Seychelles; 
these  islands  ranked  with  Reunion  in  amount  produced.  In  1904 
the  vines  suffered  severe  injury  from  drought,  about  half  the  number 
being  killed.  The  decreasing  price  of  the  article  has  also  played  a 
part  in  the  diminution  of  the  cultivation.  Mauritius,  the  Antilles, 
the  Fijis,  Ceylon,  and  Zanzibar  produce  comparatively  small  amounts 
of  vanilla.  Seychelles  and  Mauritius  vanilla  is  freq^uently  sold  as. 
inferior  Bourbon.  The  produce  of  the  English  colonies  goes  chiefly 
to  England. 

VANILLA   IN   OTHER  LOCALITIES. 

Wild  vanilla  occurs  in  Dutch  Guiana,  but  cultivation  here  has  not 
been  very  successful.     Holland's  chief  supply  is  drawn  from  Java. 

Vanilla  has  been  cultivated  in  a  more  or  less  experimental  manner 
and  with  varying  success  in  Australia,  Africa,  India,  and  many 
tropical  islands,  but  none  of  these  are  at  present  important  in  com- 
merce. 

USES   OF   VANILLA. 

Vanilla  is  chiefly  used  as  fluid  extract,  tincture,  or  "essence,''  as 
flavoring  for  chocolate,  confectionery,  various  articles  of  food,  in 
liqueurs,  and  in  pharmaceutical  preparations. 

As  a  drug  vanilla  is  scarcely  used  for  its  own  effect;  while  it  has 
some  reputation  as  a  carminative,  stimulant,  and  aphrodisiac,  it  ha& 
no  important  medicinal  properties. 

Vanillons,  the  fruit  oi  K.  pomponay  referred  to  \mder  '^Related 
products,''  contain  heliotropin  instead  of  vanillin;  they  are  used  in 
perfumes  and  in  tobacco  manufacture. 


Vanilla  beans— General  imports  by  countries  (fiscal  years). 


Imported  from— 


Mexico 

Frtoice..^.. 

French  Oceania 

French  West  Indies. 

England.. 

British  West  Indies. 

French  Africa 

Germany 

Another 


Total. 


1909 


Pomids. 


264,532 

330,510 

445,869 

49,190 

16,721 

79 


12,773 
1,811 

1,121,485 


Value. 


1655,718 

576,513 

171,118 

39,964 

27,495 

166 


19,264 
5,231 

1,495,469 


1910 


Pounds. 


251,931 

101,955 

407,804 

17,697 

16,425 


1,332 
265 

797,409 


Value. 


$706,097 

239,107 

176,015 

36,680 

41,710 


3,236 
928 

1,203,773 


1911 


Pounds. 


357,857 

138; 486 

617,096 

9,670 

13,071 

107 


3,498 
865 

1,110,650 


Value. 


$1,101,104 

381,343 

410,822 

12,143; 

35,891 

14» 


9,702* 
2,219 

1,963,372- 


K-' 


Vanilla  beansjfree  * — Imports  by  countries  (fisccd  years). 


Imported  flrom— 


Hexioo 

Frmnoe 

Ftmch  Ooetnia.... 
P^cench  West  Indiet 

England 

British  West  Indies 

Frendi  Africa 

Germany 

Another 

Total 


1912 


Poonds. 


277,687 

1«7,810 

325,204 

45,589 

16,438 

064 

1,779 

4,719 

1,788 


Value. 


$896,029 

535,705 

429,701 

83,205 

54,077 

2,359 

5,495 

13,402 

4,520 


841,028 


2,025,153 


1913 


Pounds. 


421,972 

220,605 

341,730 

35,700 

10,769 


4,329 
2,430 


1,049,497 


Value. 


$1,327,331 

010,223 

570,202 

07,075 

41,979 


12,114 
0,049 


2,041,573 


1914 


Pounds. 


199,740 

38,030 

155,440 


3,228 


660 


427 


397,433 


Value. 


$636,439 

98,243 

290, 87» 


8,802- 


1,178 


728 


1,035,200 


>  Reports  for  1916  and  1910,  also  1914,  dutiable  on  another  sheet. 
Vanilla  beanos ^  dutiable — Imports  by  countries  (fiscal  years). 


Imported  from— 


Mexico 

France 

French  Oceama 

French  West  Indies. 

England 

Bntish  West  Indies. 

French  Aik>ica 

Germany 

Another 


Total. 


1914  1 


Pounds. 


194,220 

112,406 

167,743 

18,920 

8,935 

634 


3,670 
4,322 


500,007 


Value. 


$58^,113 

290,953 

284,096 

42,346 

21,963 

992 


8,649 
10,297 


1,242,409 


1915 


Pound«. 


396,223 

157,709 

291,280 

28,898 

6,481 

261 


303 
8,424 


Value. 


$1,137,771 

309,922 

361,126 

31,192 

8,551 

213 


215 
14,526 


888,669      1,863,616 


1916 


Pounds. 


302,923 

301,667 

202,913 

52,213 

10,108 

9,683 

1,099 


33,880 


914,386 


Value. 


$691,733 

033,965 

224,305 

63,440 

18,203 

10,343 

1,767 


60,797 


1,697,643 


1  Total  ti9e  and  dutiable  for  1914, 898,100  pounds,  valued  at  $2,277,676. 
Vanilla  beans — Imports  by  countries. 


Fiscal  year  1917. 

Calendar  year— 

Imported  from— 

Pounds. 

Value. 

1918 

1919 

Pounds. 

Value. 

Pounds. 

Value. 

Mexico 

185.055 

286,515 

223,011 

36,673 

1,597 

10,867 

42,609 

10,270 

3,296 

$651,348 

572,396 

253,570 

76,338 

1,839 

18,850 

66,170 

15,759 

6,308 

100.559 
463,436 

$221,573 
714,574 

424,631 

553,531 

112,120 

20,036 

20,308 

$931,709 

1,177,769 

210,642 

29,866 

28,871 

France 

French  Oceania , . .  - 

French  West  Indies 

68,030 
22,533 

113,311 
40,584 

British  West  Indies 

French  Africa 

Madaeascar 

19.270 

1,750 

83,823 

21,012 

2,003 

81,976 

8*031 

4,023 
7,899 

12,485 
7,758 
7,993 

United  Kingdom 

AU  other 

Total 

799,893 

1,662,578 

769,401 

1,195,632 

1,150,079 

2,407,093 
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